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Editor’s Overview and Contextualisation

This report is a wide-ranging overview of the issues that affect what is now called accessibility, within the wider context of social inclusion. The authors focus not only on students, but also on the issues raised for staff and employers.

However, there have been two main changes since this paper was written. The first is that the SENDA Act, prefigured in this report, came into force in September 2002. This changes several aspects of the report and the degree of legal coercion on institutions. For the relevant sections of the act see the HMSO Web site at http://www.hmso.gov.uk/acts/acts2001/20010010.htm. (There is a brief introduction to it also on the HEFCE site at http://www.hefce.ac.uk/widen/sldd/legis.asp.) 

The second is the increased long-term focus on accessibility by JISC, specifically the setting up of the TechDIS service in February 2001. TechDIS is co-located with LTSN and other activities in York clustered round the Higher Education Academy, to make best use of synergies. This now means that there is an expert group funded by JISC and working closely with the HE Academy to supply advice and guidance to the HE and FE sectors on accessibility and assistive technologies. (The DisInHE project, run for three years by Dundee University, was closed.) For that reason, the editors have been sparing with footnotes, preferring to recommend seekers after the latest information and policy guidance to the TechDIS Web site http://www.techdis.ac.uk/. 
In this context it is therefore worth repeating the guidance note given in the Editor’s Preface:

Consequently those who wish to rely on the reports as current policy guidelines – rather than to inform research, development or future policy – are advised to consult the current agencies for up-to-date guidance, using this material as background, and indications are given in the contextualisations as to which these are.
As a slight extra complication, TechDIS is currently (summer 2004) reorganising its Web site; consequently when we give references for material on the site we shall give only the top-level URL http://www.techdis.ac.uk/. A particular publication of great relevance is “Access All Areas”, published jointly by TechDIS and ALT. 
In the period 2002 onwards, both eUniversities and Sun Microsystems commissioned further reports, from accessibility experts in HE, on accessibility relevant to the e-University. This amplified and refined the work prefigured here and took into account the impact of SENDA and the work of TechDIS. It is hoped to make that work available in a future volume of reports.

1.
Summary and Recommendations

1.1
Summary

The main purpose of this report is to provide an expert opinion on one key aspect of the e-University proposal. This concerns whether or not it is viable for the e-University to meet the criteria widely accepted in UK higher education, relating to widening participation. In particular this would require the e-University to satisfy the legal requirements and the associated moral imperatives to ensure that the e‑University is fully accessible to all potential students. The core conclusion of the report is that it is possible for the e-University to achieve these objectives and, indeed, that there will be serious negative consequences if it does not. The bulk of the report deals with the conditions that will have to be met if it is to do so, and with a series of practical suggestions about the ways of achieving this. 

Each main section leads to a set of recommendations which, for convenience, are listed separately below. In the main text these recommendations are preceded by appropriate explanatory background. The recommendations have been phrased in order to distinguish between (a) essential requirements and (b) suggestions about preferred options in terms of which of the essential requirements can be achieved. 

1.2
Recommendations

Programmes and Funding (Section 2.3)

The e-University should develop procedures to ensure a consistent level of accessibility in its programmes and course materials, whatever the location, level or type of market being addressed.

The e-University should pursue links to funding sources, whether in UK overseas development programmes, those of the European Union, or the national educational budgets of other countries, in order to enable under-represented groups abroad to take advantage of the opportunities it offers.

Links and IT (Section 2.4)

The e-University should develop a network of links with institutions in the community which can provide both training to potential students and continuing access to appropriate hardware. This is of most immediate importance in the UK but also offers an important model for development in other countries.

The e-University must ensure that its output is designed with an open approach to potential browser technology, in order to take advantage of possible cheaper systems that may become available.

Pilot Studies (Section 2.5)

In advance of the establishment of the e-University, the commissioning of pilot studies should be considered, in order to encourage selected existing providers of online programmes to develop approaches relevant to the e-University. An integral part of such pilot studies must be to ensure that material produced reaches an acceptable level of accessibility for people with disabilities, and is compatible with special-access technologies.

Operational staff must be aware of the need to ensure that resources and learning mechanisms utilised are accessible to all, and be receptive to any student who encounters access difficulties. Where an insurmountable accessibility problem exists, contingency plans must be put in place to provide an alternative way around the problem. The e-University should develop, with external support, mechanisms for monitoring the experience of its staff and students, and for the identification and internal dissemination of models of best practice.

In order for staff to be fully aware of accessibility issues, dissemination of accessibility requirements, and training in the form of workshops, is essential. Since many staff will be creating or adapting Web-based resources, particular emphasis will be required for ensuring awareness of Web accessibility.

Staff should also be aware of compatibility issues with appropriate assistive technologies.

The e-University should establish an effective mechanism for monitoring relevant experience and good practice in other e-learning systems, and for the take-up of the outcomes in its own programmes.

Widening Participation (Section 2.6)

The e-University should make a clear, early and full policy statement in relation to widening participation and disability, indicating its commitment at the highest level in order that its development should be informed appropriately from the outset. This policy should clearly link to the e-University’s procedures for widening participation and accessibility monitoring. 

Outreach (Section 3.1)
The e-University should develop outreach networks, in the UK and abroad, in order to support its commitment to widen participation; and seek appropriate mainstream funding in support of such costs.

The success of the e-University in meeting the needs of disabled students will be strongly related to the availability of the Disabled Students Allowance; the e‑University should plan its programmes to ensure that students to whom the DSA may be available are able to meet its eligibility criteria.

Legal Aspects (Section 3.2)

The e-University should ensure that its practices, services and outputs are all consistent with the requirements of the Disability Discrimination Act and those envisaged in the proposed Special Educational Needs and Disability Rights in Education bill.

In particular, the e-University must ensure that learning resources, examination and assessment methods are accessible to staff with disabilities. In addition, these features must be accessible to students with disabilities if/when education becomes covered by legislation. In particular the e-University may need to give attention to policies regarding the use of computers and other support in examinations.

Staff should receive training on how to ensure that they do not discriminate against disabled staff or service users, for example, by the use of ICT to support their teaching and administration. If or when education is covered by legislation, anecdotal evidence suggests this will be even more important to prevent discriminatory behaviour by staff to students. The e-University would be unlikely to escape liability for staff behaviour unless it was shown that staff had received comprehensive training. 

The e-University should establish systems to ensure that its Web resource-authoring systems and outputs are all supported by continual monitoring in relation to best practice in terms of accessibility.

The e-University should consider designating a specific person within its ICT support services to be responsible for access. In addition, institutions’ information strategies should include references to the accessibility of all information for staff and students. 
Codes of Practice (Section 3.4)

The e-University must ensure that its commitment to all areas of widening participation are followed through in relation to the detail of its academic operation and that, because of its recognised special requirements, disability should receive particular emphasis.

The e-University should ensure that it follows all precepts listed in section 3 of the QAA Code of Practice for the Assurance of Academic Quality and Standards in Higher Education.

In the development of resources for the e-University, relevant standards and guidelines should be followed:

· All interactive systems, interfaces and applications should attain ISO 13407 status. 

· All Web-based resources, such as Web sites and online teaching resources, must follow the World Wide Web Consortium (W3C) Web Content Accessibility Guidelines (WCAG). See section 5 for further recommendations regarding accessibility of Web resources.

· Developers of software for the e-University should closely refer to guidelines for production of accessible software, for example those produced by Microsoft or IBM.

The e-University should commit, as part of its initial policy-formation with regard to widening participation, to achieving at least the overall level expressed in the HEFCE/HEFCW base-level provision guide.

The e-University should, with other interested agencies, undertake an exercise to review and adapt the base-level provision guidelines to meet the needs of online learning.

The e-University should furthermore seek to adapt the base-level provision guidelines to accord with the special circumstances of its overseas operations, and the need to ensure consistency with those in the UK. 
Student Support (Section 4.1)

The e-University should commit to providing full support to all its students and consider setting up a student learning-support unit with the brief of providing expert advice and drawing together academic and non-academic support for students in the UK and abroad.
The e-University should establish an equivalent to the disabilities offices of conventional universities to address the specific needs of disabled students. The resourcing of this office should take as a minimum standard the specification as defined in “base-level provision”, as appropriately adapted for the particular position of the e‑University.

The e-University should work with networks of partner institutions, in the UK and other countries, in support of its widening-participation mission, to include arrangements to provide, e.g., amanuenses and other student learning workers. The recent Advisory Committee for Disabled People in Employment and Training (ACDET, 2000) proposals may lead to a network of centres of excellence in the provision of ICT support and advice for disabled people. If so this will be an important resource for the e-University.

In evaluating the adequacy of online student support, the e-University should consider the case for providing direct face-to-face contact as appropriate. 

Direct support networks between students should also be facilitated, to include video-conferencing, online support groups and peer mentoring by e-mail.

The e-University should establish procedures for monitoring its student support services with particular reference to the employment outcomes of disabled students and those of other under-represented groups.

Student Recruitment (Section 4.2)
The e-University should consider defining its preferred profile of student intake with regard to widening participation in the UK and abroad. This may ultimately include the development of targets for the intake of disabled students and those from other under-represented groups.

Procedures should be established from before the admission of the first intake to monitor the processes and outcomes of admissions systems.

Careful attention should be given to the accessibility of materials used in student recruitment, and the e-University should work closely with UCAS in its development of online application forms.

The recruitment process should be used to gather information to help plan provision for unanticipated special needs.

Academic Programmes (Section 4.3)

The academic development policy of the e-University should take as a central concern matters of disabled access in relation to course content, learning and assessment.

All academic programmes should be designed to ensure sufficient flexibility in organisation, to enable disabled students and others with special requirements to organise their study in ways appropriate to their needs, with these needs being appropriately recognised in the course approval process.

Those responsible for academic programmes must maintain close contact with individual students (in liaison with the proposed student learning-support units), particularly in order to respond to the emerging needs of disabled students.

Given that the programmes of the e-University will be subject to continual change, the e-University should consider commissioning on-going development studies of changing access and participation requirements.

The e-University should establish procedures for monitoring the progression and retention rates of disabled students and those from other under-represented groups.

Staff Development (Section 4.4)

The staff development programme of the e-University should treat as an early priority the delivery of a course for senior staff related to disability and widening participation.

The overall programme should be informed by an on-going needs analysis in relation to accessible technology and provision for disabled students and those from other under-represented groups.

The programme should develop dedicated packages for academic and specialist support staff in these areas. In particular, accessibility training should be given to all staff who produce Web-based resources and learning environments.

The programme should develop dedicated packages for academic and specialist support staff in these areas.

Staff Issues (Section 4.4)

The e-University should seek to meet its legal obligations and take advantage of its flexible delivery technology to develop means of working which are fully open to disabled members of staff.

In order to match best employment practice, the e-University should consider joining relevant employer groupings, such as the Employers Network on Disability and/or the Employers Forum on Disability and their equivalents in other areas of equal opportunities. 

Financial Support (Section 4.5)

The e-University should, through the design of its courses and, where necessary, negotiation with government, ensure that its UK students are eligible for appropriate financial support for their studies, with particular reference to the Disabled Students Allowance.

The e-University should establish links with agencies in the UK and other countries capable of providing financial support to disabled students and others who would be excluded from the opportunity to study for financial reasons.

Learning Resources (Section 5.2)

All digital resources (software, Web resources, etc.) used by the e-University should be accessible to people with disabilities, whether students or staff, through the use of assistive technologies if necessary.

If any inaccessible resources are used, alternative, accessible resources must be provided. If no such alternative exists, there must be reasonable justification for the use of the inaccessible resource.

Accessibility must form an integral part of the design of any new resources from the inception of the project. 

Appropriate standards and guidelines must be followed at all times to ensure the creation of accessible resources. 

Web Guidelines (Section 5.2)

Developers must ensure that resources comply with World Wide Web Consortium’s (W3C) Web Content Accessibility Guidelines, and should make use of the accompanying Techniques for Web Content Accessibility Guidelines. All material produced should be at least AA compliant (i.e., satisfy priority one and priority two guidelines).

Similarly, for any development work to be offered for tender, the contract document should specify that any new interface should be in at least AA compliance with the Web Content Accessibility Guidelines.

Developers must ensure that the resources they create are capable of being correctly rendered by assistive technologies, and should not be created with specific platforms or browsers in mind. To achieve this, resources should be tested in a variety of environments, including different browsers and assistive technologies.

Where alternative textual versions are required, such as for graphics or other multimedia features, such alternatives must provide all the information contained in the inaccessible feature.

Valid markup should be used at all times in the creation of resources:

· All Web-based material should be developed in valid HTML, ideally the latest standard as recommended by the W3C (XHTML 1.0 at the time of writing). Automatic HTML validation tools, such as the W3C HTML Validation Tool, should be used to check markup.

· If authoring tools are used, particular care must be taken to ensure that the HTML output is validated. The problem of popular authoring tools and their creation of invalid code are discussed in section 5.

· Additionally, full use should be made of automatic accessibility-validation tools, such as Bobby, to check new and existing resources for accessibility levels.

· However, developers must also be aware of the limitations of automatic tools, and must incorporate additional manual checks for accessibility problems which cannot be uncovered by automatic tools alone. 

Resources must be device independent:

· Developers must not design with one particular “standard” browsing set-up in mind, such as browser, operating system, speed of Internet connection or monitor characteristics. 

· Instead, developers must ensure that content can be rendered appropriately – i.e., all information is accessible – on a wide variety of devices, by testing on a variety of platforms, including:

· Legacy browsers.

· Low-resolution screens, including WebTV resolution (544×378 pixels).

· Mobile Internet devices.

· Popular graphical browsers (e.g., Netscape Navigator, Opera, Internet Explorer).

· Text-only browsers (e.g., Lynx).

· Assistive technologies (including speech browsers such as pwWebSpeak, and screen readers such as JAWS for Windows).

· For information which cannot be made accessible (e.g., for simulations or other dynamic features for which it is impossible or impractical to provide real-time captioning), this information must be provided in an alternative, accessible format, such as textual Web pages giving the same information as the inaccessible feature. 

Style and presentation instructions for Web resources must be kept separate from page content.

· To achieve this, developers are strongly recommended to use cascading style sheets whenever possible. 

· Developers should also consider using a database to store information displayed on pages where content is likely to change frequently.

Developers should keep abreast of the latest W3C-recommended technologies, and apply them as and when appropriate:

· Developers should be aware of emerging W3C technologies such as XML (Extensible Markup Language), SMIL (Synchronised Multimedia Integration Language) and SVG (Scalable Vector Graphics), and consider using such technologies where appropriate, as and when they become W3C recommended.

· The W3C Web site should be regularly checked for new developments in technologies

· In particular, the W3C WAI site should be checked for updates in accessibility issues.

All staff involved in producing Web-based teaching resources should make use of existing accessibility resources, by:

· Regularly visiting the TechDIS
 Web site to obtain information and access resources related to providing ICT for staff and students with disabilities.

· Consulting the Web-based resources and information on accessibility listed in section 8
 of this report.

Authoring Tools (Section 5.3)

Any authoring tool used to create e-University resources should conform to the World Wide Web Consortium’s Authoring Tool Accessibility Guidelines. Any authoring tool chosen which does not conform to these Guidelines must be used with extreme care. 

The e-University should establish the accessibility levels of any authoring tools being considered for purchase or recommendation, by consulting the W3C Web site as well as the developers of the tools under consideration. Specialist reviews should be commissioned when current information about their accessibility is not available.

All resources created with the aid of authoring tools must be manually checked for accessibility problems, by first using automatic validation tools as discussed in subsection 5.2, then correcting the underlying code to overcome any problems found.

Advisory Body (Section 5.4)


The e-University should contract an organisation with proven expertise in accessibility to provide a support and consultancy role. The anticipated role of such an organisation is threefold:

· To provide support and advice regarding the design and maintenance of accessible resources, and the purchase of third-party solutions.

· To provide expert accessibility audits of new and existing resources.

· To educate e-University staff, and other content providers, in accessible design, through for example training workshops.

2.
Preliminary Issues and Matters of Definition

2.1
The Orientation of this Report

The Invitation to Tender specified the requirements to be met by this report as being, overall, to identify “the opportunities the ‘e-University’ will create to advance the Council’s social inclusion agenda”. In particular, the invitation specified requirements for:

· A commentary on the opportunities the e-University project will create to satisfy the Council’s
 strategic aim of encouraging the wider participation of groups currently under-represented in higher education, including students with disabilities.

· A commentary on the statutory responsibilities that may fall to the e‑University under existing legislation including the 1995 Disability Discrimination Act and any Subsequent legislation.

· The implications of the above for the technical and technological aspects of the project.

The study team has understood these requirements as having, in effect, two dimensions. The first is to specify the conditions which the e-University will have to meet if it is to be viable in terms of offering the widest accessibility to its courses for the widest possible student intake. The second is to provide a comprehensive commentary on the circumstances under which the e-University will have to meet these conditions and the practical requirements involved. 

This leads to a structure for the report in which the first substantive section deals with preliminary issues concerning the overall context which can deliver the widest viable degree of accessibility. The later sections are concerned with the practical means of achieving viability, and with the immediate circumstances under which the e‑University can be expected to have to operate.

2.2
The Use of Disability and Other Key Concepts

The overall area of “social inclusion” is one in which key terms are often used in overlapping ways. In this report the decision has been made to take the phrase social inclusion and disability as a broad reference to what is often referred to as widening participation. The specific reference to disability is taken as an appropriate recognition of the extent to which higher education institutions are required to make additional adjustments in order to achieve the aims of widening participation in terms of the requirement to meet the needs of disabled students. (This point is taken up in the next paragraph.) It should also be emphasised that participation is seen here as implying the fullest opportunity for students from under-represented groups to gain the maximum benefit from the whole experience of university education, from recruitment, through the learning process, to entry into successful employment. Simply gaining entry to university is but one step towards the overall goal of full participation, and therefore this report addresses the complete range of university services. Reflecting its concern with the complete university community, it also addresses the implications of the e-University project for teaching and non-teaching staff. This is in part based on the assumption that students will succeed best when there is a sufficient fit between student and staff profiles to provide role models and the opportunity to share common cultural experiences.

The use of the term disability has become highly sensitive in recent years, reflecting changes in the way in which disability is conceived. Previous notions of disability (often called the medical model) assumed that disability was a direct expression of a person’s impairment. Such views have now largely given way to conceptions which see the social response to impairment as being the crucial factor which determines the nature of disability; this newer approach is commonly referred to as the “social model” of disability. This change is particularly important to the e-University proposal. The use of modern technology can play a vital role in minimising, or wholly obviating, the limitations which may be associated with any impairment, and the e‑University will have both a moral and a legal obligation to ensure that its online operation has this effect. The social model also promotes an emphasis on what the disabled person can do, rather than on what he or she may be unable to do. This movement – from an assumption that the disabled person should be mainly seen as a passive recipient of services, towards one in which disabled people are expected to play an active role in society – is one to which the e-University can make an important contribution. Its distinctive mode of delivery of academic programmes may enable new groups of people to participate more easily in advanced study and training, thereby enabling them to enter employment at a level appropriate to their skills and abilities. 

Disability is distinctive among the various factors which lead to under-representation in higher education in that adaptations required to enable the full participation of disabled students in higher education may have far-reaching consequences: for the organisation of the curriculum and its delivery; for assessment; and for the learning process in general. At the same time, it should be noted that many of the changes which follow from a need to meet the needs of disabled students can also lead to an improvement in the service available to non-disabled students, through overall improvements in teaching and learning practice. Among the leading groups working on such changes are the Centre for Research and Policy at Coventry University
 and the “Teachability” consortium of Scottish HEIs, co-ordinated by the University of Strathclyde; the issues they address make up an important theme in current projects within the HEFCE special initiative concerned with disability in higher education. Among the main outcomes of such work have been improved awareness of (a) the need to distinguish taken-for-granted assumptions from well-founded academic principles, and (b) the importance of maintaining flexibility in an organisation and in delivery of curricula.

2.3
The Implications for Social Inclusion and Disability of an Address to Both the UK and Overseas Markets

This report is written on the assumption that the e-University will be supported by different funding regimes in the UK and in other countries, and that this may lead to different market imperatives. It is assumed that, in the UK, the e-University will be funded by a combination of public grant income and student fees, in a way broadly analogous to the model seen in other HEIs. As a consequence of this, it is assumed that there will be an appropriate funding mechanism to support UK policies such as widening participation, which may have significant costs attached to them. In contrast, it is assumed here that the costs of the e-University’s international activities will normally have to be covered by income generated from student fees. These differences in the financial basis of the operation of the e-University raise significant issues for the approach it may adopt in relation to widening participation.

If the activities of the e-University with respect to overseas students are to be funded by full-cost fees, then it is unlikely that the student profile will include many students from groups which are under-represented in the higher education systems of either the UK or their own countries. The e-University will allow students to study at home and therefore avoid the high living costs of study abroad. This will enable students who would not be able to afford the full costs of study abroad to follow e-University courses. But the tuition fee alone will be a considerable cost which will be affordable only to the relatively well-to-do in most countries of the world. Therefore, unless measures are introduced to make e-University courses available at considerably reduced costs, its students will tend to be drawn only from among the relatively affluent. However, there may be powerful reasons to develop such measures: the benefits to the UK consequent on having a good proportion of the world’s business and political leaders educated here are well recognised. The e-University offers the opportunity to extend this more widely and might be seen as offering a new and attractive priority within overseas development budgets. Although such action might have only limited parallels with widening participation as defined in the UK, it is clear in both cases that direct financial support is necessary if the aim of broadening intake is to be achieved.

There are some reasons why the recruitment of disabled students abroad may present rather different issues from those associated with other under-represented groups. Although disability does tend to be associated with economic disadvantage, this is by no means universal. There are large numbers of potential e-University students who are disabled but who also come from families affluent enough to pay full-cost fees. The e-University will provide a highly attractive opportunity for such students. The reasons for this include the very limited provision for disabled students in most of the world’s university systems, and the perceived difficulties (and real additional costs) for disabled students studying abroad. Although figures are not available, it is quite clear that there are very few disabled students enrolled in universities in other countries and even fewer studying abroad. The e-University could offer such students the opportunity to study courses which have been designed to be fully accessible, while remaining in their home (and thus) supportive environments. Although the numbers in any one country may not be very large, the increasing volume of disabled students entering British higher education suggests that the potential global market may be of considerable volume.

Even if the student intake of the e-University differs radically between UK and overseas recruitment, there are powerful reasons why this should not be reflected in the courses offered. The e-University will, presumably, seek to sell its services on the basis of quality, which implies that the best characteristics of courses offered to UK students should also be manifest in those which may mainly recruit abroad. It is also assumed that courses, or elements within courses, will normally be shared between students in the UK and those studying overseas. This implies that all the e-University’s courses should meet the same standards in terms of accessibility for disabled students. Furthermore, insofar as the objective of widening participation implies a broad cultural reference and reducing cultural barriers in the e-University’s provision, then these may also be qualities that will enhance its appeal abroad.

Recommendations

The e-University should develop procedures to ensure a consistent level of accessibility in its programmes and course materials, whatever the location, level or type of market being addressed.

The e-University should pursue links to funding sources, whether in UK overseas development programmes, those of the European Union, or the national educational budgets of other countries, to enable under-represented groups abroad to take advantage of the opportunities it offers.

2.4
A Brief Note on the Conflicting Potentials of e-Learning 

Online learning offers important advantages in relation to the achievement of inclusiveness. One of these is the ability for Internet communication to overcome problems of geographical distance, enabling students and tutors to work together, individually and in groups, despite being physically remote from each other. Working with online material allows study at times and speeds which are convenient to the student; it is also readily adaptable as a means of providing materials in different formats for the needs of different users. Finally, online delivery offers the opportunity to develop packages which are highly interactive, allowing individual students to pursue their individual needs and interests. These issues are addressed more fully, in relation to the opportunities to provide accessibility for visually impaired students, in table 1, below.

But online learning is also dependent on technologies which can be socially exclusive, providing opportunities for advancement mainly to those groups already best placed to take advantage of services offered within existing higher education provision, both in the UK and abroad. The technology is changing fast, with new, more varied and more flexible equipment becoming available. But whether this will lead to a change in the relative advantage enjoyed by already-privileged groups is a complex question, the correct answer to which is difficult to predict. Further evidence about the present situation, and suggestions about ways to ensure that best advantage is taken of new technologies as they become available, are offered in section 5 below. Among the properties which favour exclusiveness are the following: it requires expensive reception hardware; it requires a potentially expensive Internet connection; it requires a high level of both skill and familiarity in the use of information technology. 

Success in the goal of widening participation for the e-University will not be achieved purely by technological advance. The e-University will need to build links with networks of institutions in those countries where it recruits which are capable of supplying students with appropriate skills and aptitudes, and which can provide students with continuing access to equipment and support while they are studying with the e-University. 

Recommendations

The e-University should develop a network of links with institutions in the community which can provide both training to potential students and continuing access to appropriate hardware. This is of most immediate importance in the UK but also offers an important model for development in other countries.

The e-University must ensure that its output is designed with an open approach to potential browser technology, in order to take advantage of possible cheaper systems that may become available.

2.5
The Significance of the Innovatory Nature of the e-University Proposal 

Many of the services and programmes developed by the e-University will be entirely new, or at least will have few and limited precedents elsewhere. But, globally, there are a great many initiatives concerned with the promotion of online learning and with the development of institutions which may have some degree of similarity with the proposed e-University. These will be considered in detail in reports from other consultancy groups.
 The concern in this report has been to search for examples in which special provision has been made for access by students from normally under-represented groups and, in particular, to look for instances where the needs of disabled students have been a special area of concern. This search has revealed only a rather limited number of examples, the most important of which are considered in subsection 2.5. There are rather more initiatives which have widening participation among their goals, but they have had little experience which has direct relevance to the e-University. Existing schemes tend to be established within the range of services of a conventional university and so tend to use these services as a general fall-back or as a resource for specialist support which might be difficult to deliver online. If such schemes are to yield evidence directly applicable to a wholly online service such as it is presumed that the e-University will provide, it may be necessary for the e‑University to commission pilot projects addressing aspects of provision which would otherwise not be treated as a priority. If it is the case that the proposed widening-participation mission of the e-University is fundamentally novel, then it is crucial that a recognition of this is built into its planning, with effective mechanisms to support innovation. Similarly, there will be a need to ensure continuing attention to lessons gained from the e-University’s own developing experience, and to ensure the monitoring of initiatives in the UK and other countries. These activities are of sufficient importance that the e-University should consider engaging external agencies in order to obtain expert and objective advice and support.

Technological Issues

There are many emerging technologies which could be utilised to provide a large-scale distance-learning network (Khan 2000).
 It is assumed that the primary means of transmission of information will be through the Internet – in particular through the World Wide Web, wide-area networks (WANs), metropolitan area networks (MANs), local area networks (LANs) networks and dedicated intranets. Technologies for providing information will include Web pages containing textual information, as well as information in graphic and other multimedia formats; online databases; catalogues; and learning materials. Technologies for communication will include e-mail, mailing lists, discussion forums, newsgroups, Web forms, and video-conferencing. Presently, a variety of further Web-based technologies, specific to Web-based education and distance learning, are being investigated and/or developed. An example is the Scottish Higher Education Funding Council’s (SHEFC) Communication and Information Technology (C&IT) project
 which has involved the development of various generic Web tools for creating remote-learning environments. 

The use of technologies such as those mentioned above increases the potential accessibility of the e-University to anyone who can access the Internet – for example through a personal computer (PC), a Web-enabled television, or a mobile Internet device such as a Web-enabled mobile telephone. In addition, access will be increased to staff and students with disabilities, through the use of appropriate assistive technologies.

Other means of communication and information transmission well suited to a project such as the e-University range from CD-ROMs to off-the-shelf and bespoke software applications, as well as more traditional technologies such as the telephone.

With such a wide range of technologies, a comprehensive development programme will be required to develop teaching facilities, resources and assessment engines, and to ensure that staff-student communication is as effective and efficient as possible, as well as being fully accessible.

The e-University should be fully accessible to all, including people with disabilities. Therefore all information, along with the means of obtaining that information, must be accessible to staff, students and all potential students, regardless of ability or situation. In particular, care must be taken at all stages to avoid decisions in, for example, the design of materials or purchase of tailored solutions, which would result in the exclusion of those with disabilities and/or those limited to specific technology. Similarly, existing distance-learning projects which have been carried out with accessibility in mind should be incorporated. 

Some Examples of Practice in Other Countries

CAST (Center for Applied Special Technology, Peabody Mass, USA) is currently creating a book and companion Web site on universal design for learning that will provide the foundation for universal design for an audience of teachers, educational researchers, curriculum publishers, software developers, policy makers, advocacy organisations and parents. The Web site will also provide illustrative examples of universal design for learning, including software, curriculum and teaching methods (see http://www.cast.org/).

Project DO-IT (Disabilities, Opportunities, Internetworking and Technology) at the University of Washington, USA, primarily funded by the National Science Foundation, helps students with disabilities from five states in the USA make the transition from school to higher education and ultimately to employment. DO-IT scholars are loaned computer systems and modems to keep in their homes and are provided with Internet connections through the University of Washington. The scholars attend a live-in summer programme at the university, but instruction, communication and information access via the Internet continue year-round. Instruction is delivered to DO-IT scholars via e-mail. Lessons train the participants in the use of Internet resources that support their mainstream studies, and participants collaborate on group projects. Each scholar joins worldwide e-mail discussion groups unique to his or her disability, academic interests and career interests – see Burgstahler (1999)
 and http://www.washington.edu/doit/.

The Adaptive Technology Resource Centre (ATRC, http://www.utoronto.ca/atrc/) at the University of Toronto, Canada, is addressing the problems of online teaching, learning and publication for people with disabilities through a number of research projects, including:

· The Network for Inclusive Distance Education, which is developing access standard for online education. 

· Going the Distance: Supporting Educators of Students with Special Needs through Online Learning, which is exploring the effectiveness of new, online technologies for provision of just-in-time, customised learning programmes to meet the urgent need for information on accommodation of exceptional learners.

· Inclusion in an Electronic Classroom, a project investigating access to virtual learning environments.

· Special Needs Opportunity Window (SNOW), which is developing online courses and a wealth of information for special education teachers.


There are a limited number of useful general surveys, of which “Assistive Technology” (Leung et al, 1999),
 an Australian study of technology support for students in post-secondary education, is a good example. 

Recommendations

In advance of the establishment of the e-University, the commissioning of pilot studies should be considered, in order to encourage selected existing providers of online programmes to develop approaches relevant to the e-University. An integral part of such pilot studies must be to ensure that material produced reaches an acceptable level of accessibility for people with disabilities, and is compatible with special-access technologies.

Operational staff must be aware of the need to ensure that resources and learning mechanisms utilised are accessible to all, and be receptive to any student who encounters access difficulties. Where an insurmountable accessibility problem exists, contingency plans must be put in place to provide an alternative way around the problem.

The e-University should develop, with external support, mechanisms for monitoring the experience of its staff and students, and for the identification and internal dissemination of models of best practice.

In order for staff to be fully aware of accessibility issues, dissemination of accessibility requirements, and training in the form of workshops, is essential. Since many staff will be creating or adapting Web-based resources, particular emphasis will be required for ensuring awareness of Web accessibility.

Staff should also be aware of compatibility issues with appropriate assistive technologies.

The e-University should establish an effective mechanism for monitoring relevant experience and good practice in other e-learning systems, and for the take-up of the outcomes in its own programmes.

2.6
Widening Participation and Accessibility for Disabled Students as a Policy Priority for the e-University

The evidence and arguments presented in this section of the report lead to an overall conclusion that, subject to appropriate planning and organisational commitment, it is perfectly viable for the e-University to address the objectives of widening participation and of providing genuine accessibility for disabled students. Its international orientation and the marketing constraints associated with this will mean that it will, in some ways, depart from models adopted by conventional UK universities. But if it makes effective use of the technological opportunities open to it, and if it also builds appropriate support networks, it should be able to make greater progress than its conventional equivalents. However, in order for this to happen, it will be essential to ensure that the whole planning and development process for the e-University is informed by the mission of widening participation and achieving accessibility for disabled students. This should be expressed in a way which clearly demonstrates commitment, at the highest level, of the e-University to this mission. It should be noted that it is much cheaper to build in accessibility throughout the design process than it is to modify existing products. 

Recommendation

The e-University should make a clear, early and full policy statement in relation to widening participation and disability, indicating its commitment at the highest level in order that its development should be informed appropriately from the outset. This policy should clearly link to the e-University’s procedures for widening participation and accessibility monitoring. 

3.
The Context of the e-University Proposal

3.1
University Participation Rates, Access to Information Technology and Current Policy in the UK

The evidence about participation rates in UK higher education is on the one hand fairly familiar, and on the other, less comprehensive than might be expected. Some major variables often associated with social and economic disadvantage, such as ethnicity and gender, do not straightforwardly correlate with lower participation rates in higher education. Some ethnic minority groups, such as Afro-Caribbean, are associated with lower participation, while other groups match or exceed the rates for potential students of white, European origin. Similarly, women do at least as well as men in university entry and achievement. Studies are on-going to probe the finer structure of comparative advantage, looking at combinations of variables and their links to different choices of university course. One important example will be the forthcoming Universities & Colleges Admissions Service (UCAS) Statistical Bulletin (2000).
 An effective indicator of the priorities for widening-participation policies is available from the recent policy to – in effect – award increased mainstream funding to certain categories of student. The groups concerned are those students receiving the Disabled Students’ Allowance (DSA),
 part-time students, mature students and those from designated postcode areas. The significance of the last is that it indicates recognition of social class as a major determinant of university participation.

The importance ascribed to increasing the opportunities for previously under-represented groups to gain access to university is demonstrated by the various initiatives sponsored by the funding councils concerned with widening participation and provision for disabled students.

For disabled people who may be potential students of the e-University, in the UK at least, access to their own computer will not normally be a problem if the Disabled Students’ Allowance is available to them. The purchase of a computer is normally a priority for disabled students in conventional universities, and the DSA provides appropriate funds for this. For disabled students abroad, the position will be different and potentially disadvantageous, unless special measures can be taken.

But numerous studies in the UK and abroad show a significant link between social disadvantage and access to both computers and the Internet. On the whole, the lower the occupational level, the less likely an individual is to have access to either resource. Other indicators of economic activity, such as retirement or single-parenthood, tend similarly to be associated with low participation. A recent example is Internet Access (National Statistics).
 While there is some evidence that suggests a degree of national variation in these overall patterns (as in highly wired societies such as Singapore), overall, the picture is fairly constant. This places a strong emphasis on the need to ensure the development of student support networks.

New technologies for access to the Internet, such as digital television and mobile phones, will change this picture somewhat.
 But it would be wrong to assume that this will cause a major change. For example, if only the main television receiver in a household is capable of receiving digital signals, then its availability for private study is likely to be limited. Only when such reception becomes the norm will the position change radically – and this change will take place after the planned start-up date for the e-University.

The main mechanism by which conventional universities pursue widening-participation objectives is through the building of subregional institutional networks – a model which is not straightforward to transfer to the e-University.
 The additional costs associated with this are part of the rationale for the top-up to mainstream funding noted above. The e-University will encounter real costs in developing such networks in the UK and abroad, although these costs may be reduced if it is able to achieve collaborative agreements with existing groupings. 

Recommendations

The e-University should develop outreach networks, in the UK and abroad, in order to support its commitment to widen participation; and seek appropriate mainstream funding in support of such costs.

The success of the e-University in meeting the needs of disabled students will be strongly related to the availability of the Disabled Students Allowance; the e‑University should plan its programmes to ensure that students to whom the DSA may be available are able to meet its eligibility criteria.

3.2
Current and Projected Legal Provisions in the UK and Abroad

Relevant UK Legislation

The Disability Discrimination Act and the Special Educational Needs and Disability Rights in Education Bill

On 1 October 1999, the Disability Discrimination Act (DDA) was extended to cover all “goods, facilities and services” to all customers of businesses in the UK. Students in UK higher education were excluded from the act at this time, although the act does cover higher education institutions with respect to staff and also to educational services provided by the institution (such as conferences held on the premises). Further to this, the Special Educational Needs and Disability Rights in Education (SENDRE) Bill consultation was published on 17 March 2000. It sets out the Government’s plans to bring in “comprehensive, enforceable civil rights” for disabled people in pre- and post-16 education in England, Scotland and Wales. It has major implications for higher education institutions, for both the way the curriculum is delivered and the way students are supported. Inevitably it, too, will have implications for technology provision in higher education. The consultation document suggests that legislation will be brought in later this year, although there may not in fact be enough time for the legislation to be passed through Parliament. The date for implementation of the new duties is not yet known.

The definition of what the new law will cover is comprehensive as far as information and communications technology (ICT) is concerned. For example, the list will include: 

· all electronic curriculum materials

· all learning and teaching tools provided electronically 

· institutions’ computing and intranet provision for students 

· the library 

· the learning-support centre 

· ICT support services 

· the institution’s Web site 

The law will do two things:

· First, it will become unlawful “unjustifiably” to treat a disabled person less favourably for a reason relating to a disability. An example of a justification for less favourable treatment might include where health and safety would be endangered.
· Second, the law will require institutions to make “reasonable adjustments” where current arrangements of physical features place a disabled person at a substantial disadvantage.

· The consultation document makes the point that the trigger for making adjustments under these new provisions will be different from that which applies to goods and services. Service providers are expected to make adjustments when a service is “impossible or unreasonably difficult” to access. More will be expected from education providers than from service providers in this respect.
A number of areas will affect the e-University. These include:
· Admission, administrative and examination procedures (e.g., providing a computer for an examination, or an accessible Web site for applicants).

· Course content and work placements (e.g., ensuring courseware is accessible). 

· Physical features of university premises (e.g., asking whether computing facilities are physically accessible to all). 

· Teaching arrangements (e.g., determining whether lecturers’ use of technology helps or hinders access).

· Provision of additional teaching (e.g., training for dyslexic students using specialist software).

· Provision of communication and support services (e.g., offering technical support for disabled students who use assistive technology). 

· Provision of information in alternative formats (e.g., providing hand-outs on disk for a blind student). 

· Training for staff (e.g., raising disability awareness, such as how to communicate with a lip reader, for ICT support staff). 

“Reasonable” adjustments will be required for any existing facility earmarked for use by the e-University. In determining what is reasonable, assessing the following criteria is proposed in the consultation: 

· Whether the adjustment will jeopardise academic standards. 

· The cost involved, and the resources available. 

· Practicality. 

· How effective the adjustment will be. 

· Possible disruption to others. 

· Whether support should come from elsewhere (for example, from the Disabled Students’ Allowance). 

· The importance of the service to the person using it. 

Human Rights Legislation

The Human Rights Act, which came into force on 1 January 2000, brought some of the European Convention on Human Rights into UK law. The rights are binding on public bodies and have implications for post-16 education providers. 

Article 2 of the First Protocol of the Convention, which is included in the Human Rights Act, provides a right not to be denied access to education. Article 14 of the Convention provides a right not to be discriminated against in the enjoyment of Convention rights on “any ground such as sex, race, colour, language, religion, political or other opinion, national or social origin, association with a national minority, property, birth or other status”. While disability is not specifically mentioned, it is likely to be covered under the catch-all “other status”. 

The right not to be denied education (entitled “the right to education”) does not necessarily require any positive action to ensure education is accessible. However, previous European case law, which is not binding but which will have to be taken into account by the UK courts, has defined the right to education as including a right to the full benefit of that education. This appears to imply some level of action on the part of the provider. The right to education includes a right for parents to ensure that education for their children conforms to their own “religious and philosophical convictions”. The UK has lodged a reservation to this part of the right, making it subject to the “provision of effective instruction and training and the avoidance of unreasonable public expenditure”. The full implications of the reservation are as yet unclear, but it is certainly possible that the act could be used to pursue cases of discrimination which have no or only minor cost implications, such as lecturers’ refusing to wear microphones to assist deaf students to hear via auditory loop systems. 

Implications for Web-based Learning of Law in the UK Concerning Social Inclusion

The potential implications of the legislative – and potential legislative – changes for the e-University will (or may) include: 

· Overhaul of traditional employment policies and practices including recruitment, support, promotion, training, etc. 

· Provision of commercial services (under Part III of the Disability Discrimination Act) that are accessible and ensure that disabled people are not discriminated against. 

· Provision of non-commercial but non-educational services (may include electronic presentation, e.g., Web sites, or promotional or recruitment material such as prospectuses, etc., under Part III of the Disability Discrimination Act). It is advised that the advice of lawyers is sought on what is and is not covered. 

· If/when the Special Educational Needs and Disability Rights in Education (SENDRE) Bill becomes legislation, examination of educational material (lectures, tutorials, seminars, teaching material, courseware, etc.) to ensure it is accessible and does not unreasonably exclude disabled students. This should probably include introducing policies and guidelines for staff on such things as (if applicable) using radio-microphones, lecturing techniques, computer-based learning materials, etc. Such adaptations will not always be on hand in advance, and may be required for individual use on a case-by-case basis. 

The Human Rights Act does not have a “reasonableness” clause, which potentially makes its implications more significant. However, there is no certainty about how widely the Human Rights Act will apply. The Human Rights Act does have a “proportionality” clause, which weighs the importance of the individual’s rights against the general interest of the community.

Implications for Web-based Learning of Law in Other Countries Concerning Social Inclusion

A number of countries have introduced policies, regulations and legislation referring either indirectly or directly to accessibility of digital resources and services. In particular, legislation in the USA (e.g., the Americans with Disabilities Act and the American Rehabilitation Act) makes specific reference to the need for digital information to be accessible to people with disabilities. The introduction of Section 508 to the American Rehabilitation Act states that all United States Federal Agencies which develop, procure, maintain or use electronic and information technology must ensure that it is accessible to people with disabilities. Further information about policies relating to Web accessibility in a variety of countries can be found within the World Wide Web Consortium (W3C) Web site.
 The e-University should expect to be subject to the legislative requirements of all the countries in which it recruits students, and it therefore must be attentive to laws concerning the rights of disabled people and others who may be under-represented in higher education.

Recommendations

The e-University should ensure that its practices, services and outputs are all consistent with the requirements of the DDA and those envisaged in the SENDRE.

In particular, the e-University must ensure that learning resources, examination and assessment methods are accessible to staff with disabilities. In addition, these features must be accessible to students with disabilities if/when education becomes covered by legislation. In particular the e-University may need to give attention to policies regarding the use of computers and other support in examinations.

Staff should receive training in how to ensure they do not discriminate against disabled staff or service users, for example through the use of ICT to support their teaching and administration. If or when education is covered by legislation, anecdotal evidence suggests this will be even more important to prevent discriminatory behaviour by staff to students. The e-University would be unlikely to escape liability for staff behaviour unless it was shown that staff had received comprehensive training. 

The e-University should establish systems to ensure that its Web resource-authoring systems and outputs are all supported by continual monitoring in relation to best practice in terms of accessibility.

The e-University should consider designating a specific person within its ICT support services to be responsible for access. In addition, institutions’ information strategies should include references to the accessibility of all information for staff and students. 

3.3
Relevant Policies and Procedures for Quality Assurance in the UK University Sector

Quality Assurance

The widening-participation commitments of the e-University will, as with all other universities, be given a central place in all Quality Assurance Agency for Higher Education’s (QAA) monitoring activities, including subject assessments and overall institutional audits. The particular importance of disability-related issues is reflected in section 3
 (Students with Disabilities) of the QAA Code of Practice for the Assurance of Academic Quality and Standards in Higher Education. This section includes 24 precepts relating to provision of services to disabled students, which must be demonstrably followed by UK HE institutions in order to gain QAA accreditation. The code was issued for consultation in 1999, and all HE institutions will be expected to have regard for it from academic year 2000/1.

These precepts include reference to general principles for enabling disabled students’ participation in social and academic life at an institution; the fairness of the selection and admission procedures for students; and more specific reference to accessibility of:

· The physical environment of the institution.

· Information for applicants, students and staff.

· Enrolment, registration and induction of students.

· Learning and teaching, including provision for research and other postgraduate students.

· Examination, assessment and progression.

· Staff development.

· General facilities and support.

· Other precepts cover the availability of additional specialist support, plus complaints procedures, and monitoring and evaluation considerations.

Other areas of QAA activity not normally related to widening participation, such as the subject benchmarking exercise, may additionally have important implications for the organisation of e-University programmes, and therefore need to be taken into account.

Further information on the QAA Code of Practice on IT Support for Students with Disabilities can be found on the Disability and Information Systems in Higher Education (DISinHE) project Web site.
 

3.4
Other Standards and Guidelines

There are a number of International Standards Organisation (ISO) standards which are relevant to the development of resources for the e-University. With regard to accessibility, the most relevant of these is ISO 13407, Human-centred Design Processes for Interactive Systems, which also has European and British Standards. ISO 13407 refers to the requirement that the needs of users be considered at every stage of the development of a system, interface or application. Successful user testing involves gathering a wide variety of users of varying characteristics, including physical capabilities. User testing is therefore the cornerstone of ISO 13407, and compliance with the standard will involve evidence of comprehensive user testing and prototyping as fundamental to the development procedure. It follows that attainment of ISO 13407 by a system is an indication that development of that system has been strongly focussed on, and influenced by, the needs of users – and therefore that the system is likely to achieve a high level of usability for all users, including those with disabilities.

The World Wide Web Consortium (W3C) have a Web Accessibility Initiative (W3C) which has produced a set of prioritised Web Content Accessibility Guidelines (WCAG). These are discussed in further detail in section 5. Numerous other guidelines concerning Web accessibility have also evolved, produced by commercial and not-for-profit organisations in the ICT sector, and also by public-sector organisations. These guidelines are, however, mostly derived from the W3C WCAG, with varying degrees of success. Therefore the W3C WCAG should be referenced as the definitive set of guidelines, and therefore a standard against which accessibility levels should be monitored.

There are also numerous guidelines for other digital resources accessible to people with disabilities; these guidelines cover general software and more specific technologies, such as IBM’s guidelines for Lotus Notes and Java applications. A comprehensive list of guidelines can be found in section 8.

In terms of overall provision for the needs of disabled students, the HEFCE guidelines on base-level provision provide a useful set of yard-sticks against which the e-University should develop and implement its policies. These yard-sticks were developed for the guidance of conventional universities and include some aspects which may need considerable adaptation in order to meet the different conditions of the e-University. In this respect, the e-University may have some common interest with other organisations also concerned with the development of online learning. The guidelines were also developed as a threshold towards which universities with only limited existing provision for disabled students could build. However, for a new institution such as the e-University, they provide a sound basis for initial operation.

Recommendations

The e-University must ensure that its commitment to all areas of widening participation are followed through in relation to the detail of its academic operation and, because of its recognised special requirements, disability should receive particular emphasis.

The e-University should ensure that it follows all precepts listed in section 3 of the QAA Code of Practice for the Assurance of Academic Quality and Standards in Higher Education.

In the development of resources for the e-University, relevant standards and guidelines should be followed:

· All interactive systems, interfaces and applications should attain ISO 13407 status. 

· All Web-based resources, such as Web sites and online teaching resources, must follow the World Wide Web Consortium (W3C) Web Content Accessibility Guidelines (WCAG). See section 5 for further recommendations regarding accessibility of Web resources.

· Developers of software for the e-University should closely refer to guidelines for production of accessible software, for example those produced by Microsoft or IBM.

The e-University should commit, as part of its initial policy formation with regard to widening participation, to achieving at least the overall level expressed in the HEFCE/HEFCW
 base-level provision guide.

The e-University should, with other interested agencies, undertake an exercise to review and adapt the base-level provision guidelines to meet the needs of online learning.

The e-University should furthermore seek to adapt the base-level provision guidelines to accord with the special circumstances of its overseas operations, and the need to ensure consistency with those in the UK. 
4.
Operational Issues in Development of Policies and Practices for Social Inclusion

This section uses evidence from existing provision in the UK and abroad. Specific issues about Web design and accessibility are dealt with in section 5.

4.1
Support Services and Careers Guidance

This area is one which few existing online learning systems have systematically addressed. As noted earlier, most online initiatives have been developed within established conventional universities and this is particularly true in the UK. The importance of this is that student support systems – and expectations – vary considerably between countries, and so there is good reason to be careful about generalising across frontiers. In conventional universities in the UK (and in regions such as North America and Australasia, where there are substantial similarities in support regimes), e-learning materials are largely restricted to curriculum matters and such online support as may be provided is generally backed up by the availability of face-to-face contact.

But the area of student support is particularly crucial to disabled students and others from under-represented groups, particularly in relation to recruitment and retention. Difficulties in obtaining entry to university in the first place tend to be replicated by higher than normal drop-out rates. Confidence in the adequacy of support services are an important determinant of decisions about university entry for students to whom entry to university is physically or culturally challenging.

Given that the students of the e-University will communicate with it at a distance, through the Internet, there may be a case for focussing their interaction to a greater degree than is common in conventional universities, drawing together academic and pastoral support into a single organisational unit. This would also enable the consolidation of specialist expertise in, for example, the support that may be required by students with a particular type of impairment. In conventional universities, there is normally a strong division between student-service-based support and the content of academic study, and it may be advantageous to avoid this from the outset in the e-University.

Recommendations

The e-University should commit to providing full support to all its students and consider setting up a student learning-support unit with the brief of providing expert advice and drawing together academic and non-academic support for students in the UK and abroad.

The e-University should establish an equivalent to the disabilities offices of conventional universities to address the specific needs of disabled students. The resourcing of this office should take as a minimum standard the specification as defined in “base-level provision”, as appropriately adapted for the particular position of the e-University.

The e-University should work with networks of partner institutions, in the UK and other countries, in support of its widening-participation mission, to include arrangements to provide, e.g., amanuenses and other student learning workers. The recent Advisory Committee for Disabled People in Employment and Training (ACDET, 2000) proposals may lead to a network of centres of excellence in the provision of ICT support and advice for disabled people. If so this will be an important resource for the e-University.

In evaluating the adequacy of online student support, the e-University should consider the case for providing direct face-to-face contact as appropriate. 

Direct support networks between students should also be facilitated, to include video-conferencing, online support groups and peer mentoring by e-mail.

The e-University should establish procedures for monitoring its student support services with particular reference to the employment outcomes of disabled students and those of other under-represented groups.

4.2
Student Recruitment and Marketing

The context of e-University recruitment and marketing policy has been addressed in section 2 of this report. Overall, a concern with widening participation can give the e-University a distinctive strength in the global academic marketplace. But this will mean working with a range of partner organisations in order to achieve the desired profile of recruits and to ensure the provision of appropriate support. It is essential that information is gathered during the recruitment process which can inform the planning of support services.

Recommendations

The e-University should consider defining its preferred profile of student intake with regard to widening participation in the UK and abroad. This may ultimately include the development of targets for the intake of disabled students and those from other under-represented groups.

Procedures should be established from before the admission of the first intake to monitor the processes and outcomes of admissions systems.

Careful attention should be given to the accessibility of materials used in student recruitment, and the e-University should work closely with UCAS in its development of online application forms.

The recruitment process should be used to gather information to help plan provision for unanticipated special needs.

4.3
Academic Programmes, Curriculum Design and Assessment

One of the consequences of a strategy committed to widening participation is that courses should be designed in ways which make them culturally appropriate to a wide range of students. The nature of online learning should readily fit with the associated need for courses to be organisationally accessible.

Achieving accessibility for disabled students requires a more active intervention in the processes of the development and delivery of academic programmes. Staff have continually to review the nature of their disciplines in order to distinguish between essential elements and those which have simply come to be taken for granted or which can be addressed in different, more accessible, ways than is the normal practice. It is far more efficient and cost-effective if this is built into the planning and development process from the start. This is another reason why the early declaration of institutional policy should be a priority for the e-University.

The issues raised here in relation to academic programmes – which have a direct effect on central concerns of assessment and course content, as well as those which are more obviously matters of “delivery” alone – must be linked to the overall staff development programme of the e-University. This is important not least because changes in courses, which may be designed to improve the service for some students, often raise new barriers for others; staff must be able to make informed judgements on such matters. There is a growing body of expertise in this respect, for example at Coventry University in the Centre for Research and Policy in Disability and in the Teachability Project based at the University of Strathclyde.

Although it is assumed that the e-University will develop much, maybe most, of its own courseware, clearly some material is likely to be “bought in”. As noted below, the e-University will have to be careful to ensure that its suppliers meet any overall accessibility criteria that it has adopted. But in this respect it should be a powerful force in a movement which will have many allies. For example, the declared policy of the US federal government requires accessibility in all materials it purchases, and the e-University could make a useful contribution to extending this practice through the higher education market.

Recommendations

The academic development policy of the e-University should take as a central concern matters of disabled access in relation to course content, learning and assessment.

All academic programmes should be designed to ensure sufficient flexibility in organisation, to enable disabled students and others with special requirements to organise their study in ways appropriate to their needs, with these needs being appropriately recognised in the course approval process.

Those responsible for academic programmes must maintain close contact with individual students (in liaison with the proposed student learning-support units), particularly in order to respond to the emerging needs of disabled students.

Given that the programmes of the e-University will be subject to continual change, the e-University should consider commissioning on-going development studies of changing access and participation requirements. 

The e-University should establish procedures for monitoring the progression and retention rates of disabled students and those from other under-represented groups.

4.4
Staff Development

Staff development in relation to all aspects of widening participation, and disability provision in particular, is developing fast across the sector, and it will be possible for the e-University to draw on external resources in support of its particular needs. It is vital to ensure that all teaching staff are aware of accessibility issues that may arise when setting up, co-ordinating and administering courses. Awareness should include the responsibilities as laid down by current and proposed legislation, and as required in order to meet standards such as those specified in the QAA Code of Practice.

In particular, staff should be conscious of the need to ensure that wherever possible, digital learning resources must be made accessible to all students, and be aware of the steps which should be taken in order to achieve this. Further information on ensuring accessibility of Web resources can be found in section 5. A booklet entitled “Teaching Everyone” has been produced by the DISinHE project, and serves as a guide for teaching staff in higher education in relation to teaching disabled students. Giving general advice on supporting students with disabilities, the booklet covers lecturing techniques along with relevant assistive technologies, and outlines the human resources who can offer further advice to staff, such as disability support officers (who should be provided by institutions).
 

Recommendations

The staff development programme of the e-University should treat as an early priority the delivery of a course for senior staff related to disability and widening participation.

The overall programme should be informed by an on-going needs analysis in relation to accessible technology and provision for disabled students and those from other under-represented groups.

The programme should develop dedicated packages for academic and specialist support staff in these areas. In particular, accessibility training should be given to all staff who produce Web-based resources and learning environments.

The programme should develop dedicated packages for academic and specialist support staff in these areas.

Staff Recruitment and Support

It is assumed to be important that the e-University develop as a genuine academic community – whether its members are linked in a “virtual” or a “face-to-face” culture. The recruitment of university staff shows many of the same patterns of privilege and disadvantage as affect students, with the patterns being, if anything, even more marked for staff (see, for example Hague, 2000).
 It is important for legal and operational reasons that the academic – and support-staff – community of the e-University should offer the same opportunities for access to those who may work for it as it does for students. This will require attention in working arrangements as well as in staff-recruitment practices. It is, for example, essential that authoring tools should be accessible to disabled staff in the production process, just as it is for disabled students who use their outputs.

Recommendations

The e-University should seek to meet its legal obligations and take advantage of its flexible delivery technology to develop means of working which are fully open to disabled members of staff.

In order to match best employment practice, the e-University should consider joining relevant employer groupings, such as the Employers Network on Disability and/or the Employers Forum on Disability and their equivalents in other areas of equal opportunities. 

4.5
Financial Support to Students

There are a number of changes in student support arrangements in the UK which will have an important effect on the participation in the e-University of students from normally under-represented groups. These include the shift from grants towards loans, the introduction of fees for full-time students and the progressive erosion of the difference in support regimes for full- and part-time students. The position of this policy at the time of the establishment of the e-University is difficult to predict, but it will be an important influence on the e-University’s ability to achieve widening-participation objectives.

A central issue in relation to the position of disabled students will be the availability of the Disabled Students Allowance, which has been a key instrument in expanding participation among disabled students in conventional universities. It is used, for example, to fund equipment purchase and learning-support workers, both of which can be vital elements in enabling disabled students to participate in university courses. Although this is being extended to part-time students, this is subject to a minimum requirement in terms of the proportion of a full-time course the student has to take. It will be crucial that the e-University plan its courses in terms of the regulatory framework at the time and that, if necessary, it engage in negotiations with the government to ensure that this framework is adapted to suit its requirements.

The e-University will need to explore issues concerned with student financial support abroad with all relevant authorities, both locally and in terms of overseas development funding, if it is to enable students who would otherwise be seriously financially disadvantaged to take its courses.

Recommendations

The e-University should, through the design of its courses and, where necessary, negotiation with government, ensure that its UK students are eligible for appropriate financial support for their studies, with particular reference to the Disabled Students Allowance.

The e-University should establish links with agencies in the UK and other countries capable of providing financial support to disabled students and others who would be excluded from the opportunity to study for financial reasons.

5.
Specific Guidance on Accessibility Issues in Relation to Web-based Learning

5.1
Issues in Designing Universally Accessible Resources

Introduction

The nature of the proposed e-University dictates that the Web will be the primary medium for delivering learning environments to students. Through appropriate use of the Web, the opportunity exists to ensure that the e-University is accessible to a far wider range of students than existing higher education institutions are. The potential of the Web as an accessible medium does, however, require certain principles to be followed by designers, in order to ensure that Web-based material is accessible to all users, regardless of situation (such as disability).

Accessible Design Principles

The basic principles of designing accessible digital material of any form, including Web resources, are to ensure that all information available is accessible to all users of that material. In most cases, this means ensuring that the information is provided in a way that is accessible to everyone; where this is not possible, the information must be provided in an alternative, accessible manner. There may be exceptional circumstances where it is not possible to provide an accessible version – for example, in dynamic features such as simulations. In such cases, providing the inaccessible feature is a supplementary feature – for example, a simulation to illustrate a principle of physics – there is no requirement to remove that feature.

Developers must aim to create resources which can be correctly rendered by assistive technologies used by disabled people to access such resources. Specialised software and hardware such as screen readers and speech browsers automatically convert textual information into audio format. But for these assistive technologies to be able to render all available information, that information must be available to them in text form, and must also be accessible through keyboard control alone. For example, any information which is available only through the use of a mouse, such as text which is hidden until the mouse pointer is “floated” over it, becomes inaccessible to assistive technologies.

Additionally, resources must be created in such a way that particular appearance characteristics are not forced on users. Dyslexic students, for example, may prefer to view light-coloured text on a dark background, in order to improve readability. But if appearance information, such as font style, size and colour, is hard-coded into a Web page, then it becomes impossible for a user to change these settings through his or her browser or through a style sheet.

To ensure that the above principles are applied does not mean that graphical elements have to be removed from resources altogether. The philosophy to follow is that of ensuring that all information content is available in text form, and is kept separate from appearance specifications. This means that appearance-specific features, such as graphics, colour and font style must not be used alone to convey information. Supplying equivalent textual alternatives to graphics will allow users who cannot, or choose not to, view graphics. Similarly, information supplied in audio format should be available in an equivalent textual form, such as captioning or transcripts.

Developers must also be aware that accessibility should form an integral part of any design from the inception of the project. This is much easier, and more economical, than creating an inaccessible resource and then expecting to be able to convert it to become accessible. Elaborate, extended and unfamiliar design techniques are not required to create accessible materials; on the contrary, if the basic standards and guidelines for creating valid and correct code or markup are followed from the beginning, accessibility levels will increase automatically. 

5.2
Ensuring Accessible Web Resources

This section describes in more detail some of the techniques and design philosophies which should be adopted in order to ensure the creation of Web resources which are accessible to all.

Web Content Accessibility Guidelines

The W3C’s Web Accessibility Initiative (WAI)
 has developed a set of accessibility guidelines: the Web Content Accessibility Guidelines,
 which lay down requirements for developing accessible Web resources. These guidelines are prioritised in one of three levels, based on the impact that failure to comply with the guideline would have on accessibility levels. 

· A Web site’s failure to comply with a “priority one” guideline would result in one or more groups of people being unable to access information on that site. 

· Failure to comply with a “priority two” guideline would result in one or more groups of people having great difficulty accessing information on that site. 

· Failure to comply with a “priority three” guideline would result in one or more groups of people having some difficulty accessing information on that site. 

A site’s accessibility level is rated “single A” (A) if it meets all priority one guidelines, “double A” (AA) if it meets all priority one and priority two guidelines, and “triple A” (AAA) if it meets all guidelines, regardless of priority.

If e-University resources do not reach an accessibility level of single A compliance, the institution may have no option in the future but to remove or rewrite substantial amounts of Web-based information and teaching materials in order to comply with current and forthcoming legislation.

To detail each guideline in this document would be impractical; however, the W3C have produced a list of “quick tips” which summarise the main principles which should be followed by developers in order to ensure accessible resources. These are listed below:

· Images and animations. Use the “alt” attribute to describe the function of all visuals. 
· Image maps. Use client-side image maps and text for hotspots. 

· Multimedia. Provide captioning and transcripts of audio, descriptions of video, and accessible versions in case inaccessible formats are used. 

· HyperText links. Use text that makes sense when read out of context. For instance, do not use phrases such as “click here”. 

· Page organisation. Use headings, lists and consistent structure. Use cascading style sheets for layout and style where possible. 

· Graphs and charts. Summarise or use the “longdesc” attribute to provide a textual description of the point being illustrated by the graph or chart. 

· Scripts, applets and plug-ins. Provide alternative content in case active features are inaccessible or unsupported. 

· Frames. Label each frame with the title or name attribute. 

· Tables. Make line-by-line reading sensible. Summarise tables. Avoid using tables for column layout. 

· Check your work. Validate the HTML. Use evaluation tools and text-only browsers to verify accessibility. 

Automatic Validation Tools

The W3C guidelines encourage developers to make use of automatic Web-based validation tools. The most useful of these include the W3C HTML Validation Service,
 and for more accessibility-specific validation, Bobby,
 produced by the Centre of Applied Special Technology (CAST). Such automatic tools are an extremely valuable aid in creating accessible resources. However, they cannot cover all aspects of accessibility evaluation, and further manual checking must take place to ensure that material is fully evaluated. In addition, the results given by automatic validation tools may in some cases be difficult to interpret, particularly by non-expert developers.

Separate Content from Presentation

To ensure maximum accessibility of material, style and presentation, instructions must be kept separate from page content. In particular, users must be able to view content according to their preferences, and not be forced into a style fixed by developers. The use of two particular techniques is recommended to achieve this:

· Cascading style sheets. Default display information contained in style sheet(s) which can be overruled by users if they so wish (for example, a dyslexic user may prefer to read light-coloured text against a dark background),

· Database-driven pages. Where content is stored in database tables, and is dynamically retrieved using SQL
 queries in the Web page. This allows easier maintenance and updating of pages, and allows presentation of the content to be controlled independently, depending on browsing condition. 

Using the above techniques means that rather than create separate, independent versions of pages (e.g., one graphical and inaccessible, and one textual and accessible), and then be burdened with maintaining each version of the page to the same level, since the content is in one source (the database), it need only be updated at one place. Through the use of Web forms, database entries (news articles, address information, etc.) can be added, removed or edited by authorised individuals, thus devolving responsibility of content maintenance from the Web administrators to the content providers. It should be stressed that it is eminently possible to create material which is accessible, yet is visually pleasing. It is a common misconception amongst developers that accessibility is incompatible with visually attractive and innovative content.

Device Independent Content

The concept of a “standard” Web-browsing environment is rapidly becoming irrelevant and obsolete. With the development of technologies such as Wireless Application Protocol (WAP), geared towards delivering Web content to wireless portable devices such as mobile telephones and Personal Digital Assistants, it is imperative that Web content be designed in such a way that it can be suitably rendered on mobile Internet devices as well as traditional desktop browsing environments. Additionally, developments in “set-top boxes”, allowing Internet content to be delivered to television sets, mean that the dominance of the PC as browsing tool of choice will decrease. Therefore developers must not design with one particular “standard” browsing set-up in mind. Design decisions must not be based on assumptions about the browser being used to access the material, nor the type of Internet connection, nor the monitor size, nor the screen resolution. For example, pages should not include messages informing users of particular “recommended” browsers or “optimal” viewing conditions which should be used to access the site. 

Developers must be aware that even if they wished to do so, many users would not have the option of changing their browser. Instead, content must be created in such a way that it can be rendered appropriately on a wide variety of devices using a variety of platforms.

“Rendered appropriately” means that all information provided is accessible to users in some way. Only if there is no way of making information accessible (e.g., for simulations or other dynamic features for which it is impossible or impractical to provide real-time captioning), should an alternative means of displaying that information be provided. Alternative provision of information should be in the form of textual Web pages, which provide the same information as the inaccessible feature. 

W3C Technologies

The W3C are developing a number of technologies for creating Web material which will more fully incorporate semantic information about that material, aiding the drive towards truly device-independent, accessible content. These technologies are at various stages of development and include:

· XML. Extensible Markup Language, plus associated technologies XSL (Extensible Style Language), XSLT (Extensible Style Language Transformation) and XML Schemas.

· SMIL. Synchronised Multimedia Integration Language.

· SVG. Scalable Vector Graphics.

· MathML. Mathematics Markup Language.

· XForms. The next generation of Web forms.

The W3C Web site
 is an important source of the latest developments, as the above technologies are already W3C recommendations (e.g., XML, SMIL and MathML), or are likely to become recommendations in the near future (e.g., SVG, XForms).

Developers and content providers should be aware of the Disability and Information Systems in Higher Education (DISinHE)
 project, currently based at the University of Dundee. DISinHE is the national clearing-house for resources on providing information technology in UK higher education for staff and students with disabilities. The DISinHE Web site provides a valuable source of information such as articles, case studies, links to other Web-based resources, and contact information of disability support throughout the UK higher education community. An associated group also based at the University of Dundee is the Digital Media Access Group,
 who, in addition to providing an expert accessibility-auditing service for Web resources and other software applications, also offer a general advice service on creating accessible materials.

General Recommendations

All digital resources (software, Web resources, etc.) used by the e-University should be accessible to people with disabilities, whether students or staff, through the use of assistive technologies if necessary.

If any inaccessible resources are used, alternative, accessible resources must be provided. If no such alternative exists, there must be reasonable justification for the use of the inaccessible resource.

Accessibility must form an integral part of the design of any new resources from the inception of the project. 

Appropriate standards and guidelines must be followed at all times to ensure the creation of accessible resources. 

Recommendations for Creating Accessible Web Resources

NB It should be stressed that following the recommendations listed below will have a beneficial effect on usability of resources for all users, and that such recommendations will not compromise in any way the potential of such resources as effective information sources and/or teaching aids.

Developers must ensure that resources comply with World Wide Web Consortium’s (W3C) Web Content Accessibility Guidelines, and should make use of the accompanying Techniques for Web Content Accessibility Guidelines.
 All material produced should be at least AA Compliant (i.e., satisfy priority one and priority two guidelines).

Similarly, for any development work to be offered for tender, the contract document should specify that any new interface should be in at least AA compliance with the Web Content Accessibility Guidelines.

Developers must ensure that the resources they create are capable of being correctly rendered by assistive technologies, and should not be created with specific platforms or browsers in mind. To achieve this, resources should be tested in a variety of environments, including different browsers and assistive technologies.

Where alternative textual versions are required, such as for graphics or other multimedia features, such alternatives must provide all the information contained in the inaccessible feature.

Valid markup should be used at all times in the creation of resources:

· All Web-based material should be developed in valid HTML, ideally the latest standard as recommended by the W3C (XHTML 1.0 at the time of writing). Automatic HTML validation tools, such as the W3C HTML Validation Tool, should be used to check markup.

· If authoring tools are used, particular care must be taken to ensure that the HTML output is validated. The problems of popular authoring tools and their creation of invalid code are discussed in subsection 5.3.

· Additionally, full use should be made of automatic accessibility-validation tools, such as Bobby, to check new and existing resources for accessibility levels.

· However, developers must also be aware of the limitations of automatic tools, and must incorporate additional manual checks for accessibility problems which cannot be uncovered by automatic tools alone. 

Resources must be device independent:

· Developers must not design with one particular “standard” browsing set-up in mind, such as browser, operating system, speed of Internet connection or monitor characteristics. 

· Instead, developers must ensure that content can be rendered appropriately – i.e., all information is accessible – on a wide variety of devices, by testing on a variety of platforms, including:

· Legacy browsers.

· Low-resolution screens, including WebTV resolution (544×378 pixels).

· Mobile Internet devices.

· Popular graphical browsers (e.g., Netscape Navigator, Opera, Internet Explorer).

· Text-only browsers (e.g., Lynx).

· Assistive technologies (including speech browsers such as pwWebSpeak
 and screen readers such as JAWS for Windows).

· For information which cannot be made accessible (e.g., for simulations or other dynamic features for which it is impossible or impractical to provide real-time captioning), this information must be provided in an alternative, accessible format, such as textual Web pages giving the same information as the inaccessible feature. 

Style and presentation instructions for Web resources must be kept separate from page content. 

· To achieve this, developers are strongly recommended to use cascading style sheets whenever possible. 

· Developers should also consider using a database to store information displayed on pages where content is likely to change frequently.

Developers should keep abreast of the latest W3C-recommended technologies, and apply them as and when appropriate:

· Developers should be aware of emerging W3C technologies such as XML (Extensible Markup Language), SMIL (Synchronised Multimedia Integration Language) and SVG (Scalable Vector Graphics), and consider using such technologies where appropriate, as and when they become W3C recommended.

· The W3C Web site should be regularly checked for new developments in technologies

· In particular, the W3C WAI site should be checked for updates in accessibility issues.

All staff involved in producing Web-based teaching resources should make use of existing accessibility resources, by:

· Regularly visiting the TechDIS Web site to obtain information and access resources related to providing ICT for staff and students with disabilities.

· Consulting Web-based resources and information on accessibility.

5.3
Accessibility Problems of Popular Web-authoring Technologies and Tools

The Web will be the key medium for information provision for the e-University, and therefore large amounts of Web-based learning material, course notes and other educational material will need to be produced in a short time. To enable this rapid creation of teaching resources, a variety of authoring tools and courseware-development tools should be available to allow teaching professionals, who may not necessarily have experience in HTML authoring, to quickly create Web-based material. These authoring tools allow authors to use a graphical interface to design Web pages and sites, and automatically generate the HTML which will render the page as the user specifies. Throughout this document the need is stressed for educational material to be fully accessible to people with disabilities; this applies equally to resources created with the aid of an authoring tool. Additionally, any authoring tool or courseware must itself be usable by a person with disabilities. The adoption of a recommended authoring tool or piece of courseware for the development of the e-University is therefore of critical importance. At the time of writing, however, evidence suggests that all authoring tools and courseware currently available create content that is inaccessible to some extent. 

Authoring Tool Accessibility

Authoring tools must adhere to the W3C Authoring Tool Accessibility Guidelines (ATAG).
 These guidelines specify the necessary features that authoring tools must possess in order to produce accessible Web content – including requirements that authoring tools support generation of accessible material, allow editing of generated material which is not accessible, and produce valid HTML. At the time of writing, every requirement of the Guidelines has been implemented by one or more existing tools; however, no one tool yet satisfies all of the checkpoints. In addition, authoring tool developers are planning ATAG support in upcoming products.
 

The W3C is currently in the process of producing accessibility reviews of the major authoring tools. This work is at an initial stage, and current findings can be found on the W3C Web site.
 Note that some of the reviews are already obsolete due to the fact that the authoring tools are in continued development, and reviews of older versions of certain tools do not necessarily reflect the improved level of conformance in more recent versions. The e-University should therefore commission or conduct reviews on any proposed authoring tools where information about their accessibility is not currently available. To do this, the authoring tool would need to be reviewed against the Checklist of Checkpoints for Authoring Tool Accessibility Guidelines 1.0,
 and the accompanying Techniques for Authoring Tool Accessibility.
 

Courseware Development Tools

Courseware-development products are tools specifically aimed at creating Web-based learning environments, and are increasingly popular with academics in the higher education sector in the UK. They allow a non-programmer easy organisation of media and resources for the delivery of Web-based courses. However, since courseware-development software is highly automated, and is a relatively recent innovation, much of the courseware-development software that is currently available produces output with accessibility problems.

The legislation concerning accessibility and Web resources also applies to learning materials created by courseware-development tools, and therefore any product used to created resources for the e-University must comply with the Authoring Tools Accessibility Guidelines. Again, there are currently issues concerning accessibility with all popular courseware-development tools – the Special Needs Opportunity Windows (SNOW) project at the University of Toronto provides information on accessibility for courseware developers, and have also published reviews of the accessibility of the major courseware products which can be found here.
 Some courseware-development tool creators, such as the makers of WebCT, are aware of these issues and intend to include more accessibility features in upcoming versions of their products. Until then, it is recommended that these products be used with extreme care. Before adopting any of these products, the e-University should approach their developers to ascertain conformance of each product to the Authoring Tools Accessibility Guidelines 1.0, and conformance of the output of each product to the Web Content Accessibility Guidelines.
 

Using Authoring Tools and Courseware Development Tools

Although there is currently poor support for accessibility guidelines among authoring tools presently on the marketplace, many authoring tool manufacturers do claim that future versions of their products will include a fuller implementation of the W3C’s Authoring Tool Accessibility Guidelines. Until this is the case, extreme care must be taken to ensure that online resources for the e-University, developed with the aid of an authoring tool or courseware-development tool, reach a satisfactory level of accessibility as specified in these recommendations. Failure to comply with this recommendation will result in the production of material with accessibility problems, and therefore potentially in breach of UK legislation.

Therefore, until the Authoring Tool Accessibility Guidelines are fully supported by authoring tools, the selection of an authoring tool which allows developers to easily implement the Web Content Accessibility Guidelines, by manually editing the HTML code, is essential.

Authoring tool output must be tested against HTML validation tools. It is recommended that the W3C Web Accessibility Initiative Web pages be regularly consulted for updated information on the implementation status of the Authoring Tools Accessibility Guidelines in different authoring tools

Until such time as an authoring tool becomes fully compliant with the Authoring Tools Accessibility Guidelines, the avoidance of authoring tools completely is the preferred solution. In manually developing the site, developers have absolute control over the code created, and can therefore ensure the production of valid markup and a full implementation of the Web Content Accessibility Guidelines. It is acknowledged, however, that this solution is less suitable for situations where material must be created rapidly, by authors inexperienced in Web-page creation.

All currently available authoring tools create content that is inaccessible to some extent. Authoring tools are rapidly developing and their compliance with international standards can be expected to change continually. Monitoring of accessibility is thus an important and challenging matter. Whilst the importance of authoring tools, in allowing non-Web-specialist teaching professionals to rapidly create Web-based learning resources, is acknowledged, nevertheless resources created by such tools must still be made accessible.

Recommendations

Any authoring tool used to create e-University resources should conform to the World Wide Web Consortium’s Authoring Tool Accessibility Guidelines. Any authoring tool chosen which does not conform to these Guidelines must be used with extreme care. 

The e-University should establish the accessibility levels of any authoring tools being considered for purchase or recommendation, by consulting the W3C Web site as well as the developers of the tools under consideration. Specialist reviews should be commissioned when current information about their accessibility is not available.

All resources created with the aid of authoring tools must be manually checked for accessibility problems, by first using automatic validation tools as discussed in subsection 5.2, then correcting the underlying code to overcome any problems found.

5.4
Continuing Accessibility Support

In subsection 4.4, the need was stressed for raising the awareness of staff regarding accessibility issues. In particular, the following groups of e-University staff must be particularly aware of the importance of accessibility issues:

· Staff who are specifically responsible for creating e-University resources and applications.

· Staff involved in the purchase or procurement of existing resources, whether off–the-shelf applications or the results of current distance-learning projects.

· Teaching staff who will be producing Web-based resources as part of specific courses.

· ICT Support Staff.

There is therefore a need for staff to be educated on accessibility issues, such as assessment of the accessibility levels of existing resources and accessible design. As discussed in subsection 5.3, it is likely that staff without formal training in Web development will make use of authoring tools and courseware to create learning resources. It is essential that such staff be knowledgeable in ensuring that such resources do not have accessibility problems which result in a breach of legislation. Whilst the recommendations for inclusive design are provided as a reference for developers of teaching resources, it is imperative that continuing support is provided throughout the formative years of e-University. The reason for this is to ensure that accessibility remains at the forefront of design and purchasing decisions, and that all resources produced not only conform to legislation, but are valuable and usable resources for staff and students.

As discussed earlier in this section, there is an additional need for e-University resources to be audited for accessibility levels by an external organisation of accessibility experts, until such expertise becomes available within the institution. It is imperative that such audits not only outline the current accessibility levels of resources, highlighting problem areas, but also include comprehensive recommendations for raising the level of accessibility to a satisfactory level. A small number of organisations in the UK, including the Digital Media Access Group, currently offer accessibility auditing services.

Recommendation

The e-University should contract an organisation with proven expertise in accessibility to provide a support and consultancy role. The anticipated role of such an organisation is threefold:

· To provide support and advice regarding the design and maintenance of accessible resources, and the purchase of third-party solutions.

· To provide expert accessibility audits of new and existing resources.

· To educate e-University staff and other content providers in accessible design, through, for example, training workshops.

6.
Case Study of Visually Impaired Students in a UK HEI: Concrete Aspects of Social Disadvantage and Policy Innovation 

6.1
Accessibility Issues Encountered in a Conventional University

The main problems which disabled students face in studying at a conventional university are not always those which people unfamiliar with disability will expect. Therefore this section will outline the problems and “non-problems” (i.e., situations which people unfamiliar with disability might expect to pose problems, but which actually do not) commonly encountered by disabled students with visual disabilities studying at conventional universities. This will enable us to compare the current situation with the situation likely to occur at the e-University. Clearly the optimal situation would be that the problems currently encountered would be overcome and no new problems would be created for disabled students by the move to “e-education”.

Three different groups of visually disabled students will be considered, as it should be remembered that disabled students, even within a particular disability group, are not homogenous in their problems or needs. The three groups to be considered are:

· Group A. Totally blind students who are good Braille readers; these students have very likely had mobility training, and will use a long cane or guide dog as a mobility aid.

· Group B. Partially sighted students who do cannot read normal print materials but who do not know Braille. These students may or may not have had mobility training, and may or may not use a mobility aid.

· Group C. Partially sighted students who can read normal print materials in optimal circumstances (i.e., close up, in good light) but cannot read slides, overheads, or spines of books in libraries, and who may have problems with their colour vision. These students have probably not had mobility training and do not use a mobility aid.

Groups B and C includes not only students who have been partially sighted from birth, but older students who may be experiencing age-related sight loss. 

Some of the problems, and non-problems, which currently face these students at conventional universities are:

· Getting to and from campus, and getting around campus. This is not nearly as much of a problem as might be imagined, for any of the groups. Group A students in particular may need some initial assistance in learning appropriate routes on campus, locations of bus stops, etc., but should then be quite independent. Students in all groups may need assistance in finding unfamiliar places on or off campus. Maps should be provided in alternative formats (tactile or large print), although few universities currently do this.

· Reading course hand-outs. This is a potential problem for groups A, B, and possibly C, depending in all cases on whether lecturers prepare them appropriately. If the university has the facilities, hand-outs can be prepared in Braille or on audio-tape, if sufficient notice is given. Hand-outs can also be prepared in large print for students with low vision, particularly if the requirements of the particular student are known (this may include using particular fonts, colour combinations, etc.).

· Reading slides/overheads in lectures. This is a potential problem for groups A, B and possibly C, depending in all cases on whether lecturers prepare appropriate alternative materials. It is a similar situation to the previous one.

· Accessing print materials in the library. These are not accessible to groups A and B, but also cause potential problems for group C as they may not be able to read the titles on the spines of books without assistance.

· Accessing materials such as text-books in appropriate formats (Braille/audio for group A, audio for group B, large print for group C; computer format is suitable for all groups). It is possible to arrange access to text-books in alternative formats by liaising directly with publishers, university technology resource centres and local or national organisations of the visually impaired. However this can require considerable effort, knowledge and advance organisation by lecturers. There can often be very long delays in providing materials, which can be very disruptive for students.

· Accessing graphical materials in alternative formats (tactile pictures, diagrams and maps for groups A and B, enlarged versions of visual materials for group C). As with the case above, this can be arranged, but requires considerable effort, knowledge and advance organisations by lecturers. 

· Undertaking practical work in subjects as diverse as psychology, biology, geology. There are problems for all groups, in terms of being able to manipulate the appropriate materials.

· Undertaking work with specialist computer packages – e.g., SPSS for statistics or library bibliographic tools. Many of these packages have specially tailored graphical user interfaces, which may or may not be accessible with appropriate assistive technology. However, this assumes that the university has the appropriate assistive technology in all the appropriate laboratories, etc. 

· Taking notes in lectures, etc. Visually disabled students have pocket tape-recorders, electronic note-takers and other convenient means of making their own notes, so this is not a problem. Tagging notes to other materials (e.g., a hand-out) can be more problematic for groups A and B, as they cannot simply jot something in the margin of printed material. Students have usually developed strategies to cope with these problems.

6.2
Requirements for the e-University in Provision of Full Access for Visually Disabled Students

To access the many computer and Web-based aspects of the e-University, disabled students will need to have access to appropriate assistive technology. In this section we will discuss the implications of the specific assistive technologies used by our three groups of visually disabled students. It is assumed that the assistive technologies used by the groups in the near future will be:

· For group A, screen-reading software which converts the text and graphics on a computer screen to synthetic speech and allows the user to manipulate information; such software can be used on a standard PC or Apple computer, which may also have a Braille display which produces refreshable Braille output, that is, Braille constructed from small pins which move up and down rapidly. 

· For access to the Web for blind students, screen-reading software in conjunction with a mainstream browser such as Internet Explorer or Netscape, or a specialist browser for visually disabled users, such as pwWebSpeak, or IBM’s HomePage Reader.
 Both of these solutions currently work reasonably well.

· For group B, the screen-reading software as above, but without the Braille display. For access to the Web, again the same solution as for group A, but with speech output only.

· For group C, screen magnification software which not only enlarges the text on the screen, but may change the colour contrast and speak out the text as well. Such software can also be used with mainstream browsers such as Internet Explorer or Netscape for Web access.

In table 1 below, some of the main features and components of computer and Web-based virtual learning environments are considered in the light of these assistive technologies, using the taxonomy of features and components developed by Khan (2000).
 He defines components as integral parts of a virtual learning system; and features as characteristics of a virtual learning programme contributed to by those components. Components, individually and jointly, can contribute to one or more features. For example, e-mail (a component) in a virtual programme can provide asynchronous communication (a feature) to students and an instructor. Likewise, e-mail, listservs,
 newsgroups and conferencing tools (components) can jointly contribute to the creation of a virtual community of students (a feature).

TABLE 1  Features and Components Associated with Virtual Learning Environments and their Implications for Visually Disabled Students
	Feature

	Interactive

	Components
	Internet tools, hyperlinks, browsers, servers, authoring programs, instructional design

	Relationship to virtual learning in general
	Students can interact with each other, with teachers and with online resources. Instructors and experts may act as facilitators

	Implications for visually disabled students
	Visually disabled students will be able to participate in interaction on completely equal footing as their sighted peers. If they choose, they do not need to reveal their disability

	Feature
	Multimedia

	Components
	Browsers, authoring programs, Web-based conferencing tools, etc.

	Relationship to virtual learning in general
	A virtual course can be designed to address all students’ learning styles by incorporating a variety of multimedia elements such as text, graphics, audio, video, animation, etc.

	Implications for visually disabled students
	The pervasive use of multimedia has both potential and problems for visually disabled students. Although this may result in some inaccessible material (or material which seems very time-consuming to make accessible) such as animations, the use of an underlying multimedia methodology will make it fundamentally simple to add alternative information streams, such as audio description of purely visual material which will provide high-quality access for visually disabled students

	Feature

	Device, distance and time independence

	Components
	Internet and Web

	Relationship to virtual learning in general
	Students can enrol in a virtual course from any place in the world (distance independence), using any computer platform (device independence) at any time of day or night (time independence). A course developed on one platform can be read or viewed on other platforms

	Implications for visually disabled students
	The fact that information is device independent should mean that visually disabled students will be able to use their optimal assistive technology with ease. The advantage of distance independence may be particularly important for disabled students, allowing them to use their local support facilities and yet optimise their study options

	Feature
	Globally accessible

	Components
	Computers, modems, connections, Internet service providers, servers, browsers, etc.

	Relationship to virtual learning in general
	Information and resources from around the world can be accessed by anyone from anywhere in the world as long as they have a computer with an Internet connection

	Implications for visually disabled students
	As long as visually disabled students have access to browsers which meet their requirements and the Web content is accessible (see next point), they will have unprecedented equal access to educational information.

	Feature
	Worldwide uniformity

	Components
	Internet and Web

	Relationship to virtual learning in general
	The open standard of the Web allows anyone in the world to create and post Web documents using common scripting language and standard Internet addresses.

	Implications for visually disabled students
	Content providers must adhere to the WAI guidelines developed under the auspices of the W3C and to future developments undertaken by the W3C to ensure that Web content is accessible.

	Feature
	Cross-cultural interaction

	Components
	Internet and Web

	Relationship to virtual learning in general
	Virtual learning provides a medium that allows students and instructors to communicate online with sources from all over the world

	Implications for visually disabled students
	The medium also allows more equitable communication across disability barriers. Students and staff need only reveal their disability if they wish to

	Feature

	Multiple expertise

	Components
	Internet and Web

	Relationship to virtual learning in general
	Web-based instruction (WBI) courses can take advantage of sources available on the Web that are provided by experts from various fields. The electronic community can provide a variety of perspectives, from outside experts to guest lectures. Experiences and instruction that come directly from the sources and experts represented on the Web can tremendously benefit students

	Implications for visually disabled students
	If necessary, experts with knowledge of disabled students’ learning requirements can contribute to the Web-based materials, even if they are located remotely from the other instructors. For example, tactile materials or audio descriptions of visual materials could be provided by an expert in that area at a completely different location

	Feature
	Learner-controlled

	Components
	Internet tools, authoring programs, hyperlinks, instructional design

	Relationship to virtual learning in general
	The Web facilitates a democratic learning environment by permitting the learner to influence what is learned, how it is learned, and the order in which it is learned. The filtered environment of the Web allows students the choice to actively participate in discussions or to simply observe in the background. WBI allows feedback and a wide range of media for students to express their initiative by promoting ownership of learning. The learner control offered by WBI is beneficial for the inquisitive student, but the risk of becoming lost in the Web and not fulfilling learner expectation can be a problem and will require strong instructional support

	Implications for visually disabled students
	Disabled students can learn in manners appropriate to their needs, at a pace appropriate to them

	Feature
	Convenient

	Components
	Internet tools, hyperlinks, forms, browsers, modems, connections, Internet service providers

	Relationship to virtual learning in general
	WBI courses can be convenient to students, instructors and institutions. Students can register, do coursework, conduct research and communicate with an instructor via the Internet without having to physically travel. Instructors can update course materials with relative ease and provide guidance and support, both synchronously and asynchronously, without being confined to a classroom and office hours. Institutions’ online support systems can administer students’ enrolment, tuition and course grades via the Internet so that operational and employment costs are minimised. However, accessing the Web, downloading multimedia files and adjusting to a new medium can sometimes be challenging

	Implications for visually disabled students
	Problems associated with finding offices, individuals, etc., are overcome for disabled students

	Feature
	Self-contained

	Components
	Internet and Web

	Relationship to virtual learning in general
	A WBI course can be totally self-contained, that is, it can be taken completely online. It can be designed to be all-inclusive, requiring no resources outside the Web. Students can log on anytime they wish, access all resources, take quizzes and exams and receive results. It allows learners to meet their own special needs in a self-paced and self-assessing environment

	Implications for visually disabled students
	Disabled students become simply a group with their own special needs to be dealt with in the same way as all other students

	Feature
	Ease of use

	Components
	A standard point-and-click navigation system, common user interface, search engines, browsers, hyperlinks, etc.

	Relationship to virtual learning in general
	A well-designed WBI course with intuitive interfaces can anticipate learners’ needs and satisfy the learners’ natural curiosity to explore the unknown. This capability can greatly reduce students’ frustration levels and facilitate a user-friendly learning environment. However, delays between a learner’s mouse click and the response of the system can contribute to the frustration level of users. The hypermedia environment in a WBI course allows students to explore and discover resources that best suit their individual needs. Although this type of environment facilitates learning, it should be noted that learners may lose focus on a topic due to the wide variety of sources that may be available on a WBI course. Also, information may not always be accessible because of common problems related to servers, such as connection refusal, no DNS entry, etc.

	Implications for visually disabled students
	Visually disabled students can learn how their own assistive technology works, optimise it to their particular needs and then always use that system to access educational information, so they too have a standard system

	Feature
	Authentic

	Components
	Internet and Web

	Relationship to virtual learning in general
	WBI courses can be designed to promote authentic learning environments by addressing real-world problems and issues relevant to the learner. “The most significant aspect of the Web for education at all levels is that it dissolves the artificial wall between the classroom and the “real world”. Kearsley emphasises that accessibility to worldwide information brings realism and authentic learning experiences to teachers and student regardless of their educational levels

	Implications for visually disabled students
	Disabled students have equality of access to such experiences

	Feature
	Non-discriminatory

	Components
	e-Mail, newsgroups, listservs, MUDs, chat, IRC, etc.

	Relationship to virtual learning in general
	The Web can facilitate a democratic medium that makes WBI accessible to all users regardless of their location, age, ethnicity, gender, language, physical limitations, etc. The shared, filtered environment of the Web also affords anonymity so that communication and interaction are less inhibitive. Users feel more secure while actively participated in WBI projects. Non-native speakers may feel more confident about posting their work or comments because they have time to process their thoughts before posting. It is important to note that WBI courses offered in multilingual formats will be very helpful to students, especially those whose native languages are not written in English characters

	Implications for visually disabled students
	This actually addresses the disability issue.

	Feature
	Cost effective

	Components
	Internet and Web

	Relationship to virtual learning in general
	WBI can be cost effective for students, instructors and institutions. Students’ travelling, parking and text-book costs are minimised. Instructors do not need to print syllabi or hand-outs. Institutions’ operating costs decrease because the cost of physical facilities and maintenance is minimised. WBI students do not need to use physical classroom facilities, nor do they need crowded parking facilities if they have computers with Internet connections at home. The initial cost of computer equipment and connectivity may be prohibitive for some people

	Implications for visually disabled students
	Costs of providing material in alternative formats (Braille, on tape, sighted readers) are also reduced

	Feature
	Collaborative learning

	Components
	Internet tools, instructional design

	Relationship to virtual learning in general
	Collaborative learning emphasises co-operative efforts among faculty and students. This learning process stresses active participation and interaction on the part of both instructors and students. WBI creates a medium of collaboration, conversation, discussions, exchange and communication of ideas. The sharing of knowledge and resources engages students in higher-level thinking skills that promote active and interactive learning from multiple perspectives. WBI facilitates co-operative learning that extends beyond the classroom to potentially every classroom that is connected to the Internet

	Implications for visually disabled students
	The e-University will allow disabled students to participate in collaborative experiences with far greater ease than they could at a conventional University

	Feature
	Formal and informal environments

	Components
	Home pages, hyperlinks, computers, modems, connections, Internet service providers

	Relationship to virtual learning in general
	WBI courses can support both formal and informal environments. Formal environments are instructor driven. The instructor provides the course syllabus, times for weekly “cyberlectures”, assignments, references and related resources. 

Informal environments are more student-centred where students submit their assignments, engage in discussion and post anecdotes on the class listserv. WBI extends the boundaries of traditional classroom learning. 

	Implications for visually disabled students
	The informal nature of learning environments will allow disabled students to participate on more equitable terms with non-disabled students.

	Feature
	Virtual

	Components
	Listservs, newsgroups, e-mail, MUDs, chat, IRC, virtual whiteboard, Web-based conferencing tools, virtual reality, authoring tools

	Relationship to virtual learning in general
	Virtual community. The Web fosters community building and networking. It serves as an environment for students to engage in a wide range of discussion topics with their peers and leading authorities in their field and creates a broader audience for their work other than the instructor.

Virtual classroom. A virtual classroom creates an environment where online resources are used to facilitate collaborative learning among students, between students and instructors, and between a class and a wider academic and non-academic community.

Virtual office hours. E-mail and newsgroups are some traditional fora for holding office hours. Instructors and students can also set up real-time question-and-answer sessions via Web-based conferencing tools.

Virtual Library. Students in WBI courses can use various Web-based virtual libraries on a variety of subjects. The Web virtual library (hosted on http://www.w3.org/) represents a massive, collaborative effort to gather and present information on a wide range of subjects

Virtual field trips. Learners are fully immersed in an interactive computer-generated environment. Students can explore existing places or things to which they would otherwise not have access

Virtual lab. Virtual labs provide students with an opportunity to get real-type lab experiences. This enhances the flexibility of laboratory education, and introduces students to the new paradigm of remote experimentation

	Implications for visually disabled students
	The virtuality of the environments will allow disabled students to participate in activities in the same way as other individuals, only revealing their disability if they wish. Facilities such as virtual libraries, field trips and labs will allow disabled student to participate in activities which have often been denied them when studying at conventional universities


Source: B.H. Khan, “Discussion of Resources and Attributes of the Web for the Creation of Meaningful Learning Environments”, CyberPsychology & Behavior 3, no. 1.
Let us now reconsider the problems which the three groups of visually disabled students might have in studying at the e-University, starting from those we considered in relation to the conventional university:

· Getting to and from campus and getting around campus. Although this was not a particular problem for any of the groups of visually disabled students at the conventional university, one of the great advantages of the e-University will be the ability to access resources from one’s home or office and not have to negotiate to unfamiliar places. However, it is important that disabled students, whatever their disability, do not feel that they are “ghetto-ised” in the e‑University: that is, that provision is not made for them to study at conventional universities if they wish, and that all the facilities of the e-University are made fully accessible to them.

· Reading course hand-outs. This is a considerable problem at the conventional university, but when materials are provided via the Internet, it completely ceases to be a problem. Students can use their assistive technology to access course materials in the most convenient format for them.

· Reading slides/overheads in lectures. This is the same situation as above. This problem is completely solved by the e-University.

· Accessing print materials in the library. Presumably some print materials will be made available via the Internet, and this will cease to be a problem. It should be noted that one form in which print materials might be made available via the Internet, PDF format, is still currently not accessible by screen readers. Therefore, until this format becomes accessible, it should not be used. As noted in subsections 4.4 and 5.4, staff at the e-University will need guidelines and training on how to make materials fully accessible to the entire student population via the Internet. Access to materials which students are expected to use in more traditional formats will also be much easier, as Internet-mediated systems of cataloguing and delivery of materials in alternative formats can be developed to meet the needs of students with visual and other disabilities.

· Accessing materials such as text-books in appropriate formats. This is the same situation as above. This problem is at least partly solved by the e-University.

· Accessing graphical materials in alternative formats (tactile pictures, diagrams and maps for groups A and B, enlarged versions of visual materials for group C). The problems in this area can also be addressed by an Internet-mediated cataloguing and ordering system which could link to appropriate agencies that produce tactile and large-print material (e.g., the Royal National Institute for the Blind and the National Centre for Tactile Diagrams). 

· Undertaking practical work in subjects as diverse as psychology, biology, geology. The considerable problems in these areas for all disabled students can be partly addressed by developments in remote experimentation and practical work which will undoubtedly be part of the overall e-University development. Projects such as PEARL (an EU-funded Framework 5 project; see http://www.cordis.lu/ist/projects/projects.htm) are already demonstrating the potential for the use of the Internet in providing remote access to science and engineering demonstrations and practical work. Innovative Internet-based learning developments such as those for remote experimentation and practical work need to consider the needs of disabled students from their inception. This will ensure that the development overhead of ensuring access to disabled students will be small.

· Undertaking work with specialist computer packages – e.g., SPSS for statistics or library bibliographic tools. Some of the problems of access to such packages may be solved by providing remote access to them via the Internet and adding an optional accessibility layer to their interfaces for disabled students. However, this would still be a considerable undertaking and require co-operation with the developers. It may be possible to make such co-operation part of the licensing agreement made with the providers of such packages (see subsection 4.3). An alternative is to develop in-house systems which have accessibility built into them from their inception.

· Taking notes in lectures, etc. The problems of integrating notes with materials provided by lecturers, tutors, etc., are easily solved by using a Web-based system of provision of materials. All students with visual disabilities can then add their own links to materials for their notes. The situation of visually disabled students will be greatly enhanced by such a system.

In addition, the e-University may produce new problems for visually disabled students which need to be addressed. These might include:

· Use of emerging ICT technologies such as video-conferencing, mobile phones, interactive TV, etc. It is not clear that even in the 21st century, new technologies will be accessible to people with disabilities. Certainly mobile phones are not currently accessible to visually disabled people, in spite of their recent development. It must be assured that such technologies will be fully accessible to disabled students if they are to form a part of the infrastructure of the e-University.

· Use of innovative teaching and assessment techniques. For example, time-based interactive assessment techniques which may be developed specifically for e-learning situations may discriminate again visually or physically disabled students. Such techniques should be developed with a detailed consideration of the needs of disabled students.

6.3
Case Scenario A

This and the next two case scenarios are all based on real people, although names have been changed to protect the individuals involved. 
Ann has been totally blind from birth. She is a good Braille reader but because she has retinopathy of prematurity,
 she has poor spatial skills. She has a guide dog, and several sighted fellow students on her course are paid by the university disability office to provide her with assistance where necessary, funded from her Disabled Students Allowance. This includes helping her find locations on campus for the first time, and having course hand-outs and overheads described to her (since the university has no Brailling service and lecturers do not provide most material in time to have it sent away to be Brailled). She is studying French and German at Anyplace University (AU). An adequate amount of her texts have been providing in Braille, although one of the lecturers changed the set texts for French just before the academic year started and Ann is having difficulty getting hold of those texts in time to read them. Ann is also studying phonetics and having difficulty with both the diagrams required and the phonetic alphabet. She would like to have access to the diagrams her sighted fellow students use, and has heard that the Royal National Institute for the Blind (RNIB) makes tactile diagrams, but two phone calls to the RNIB have not resulted in any concrete assistance.

Ann’s virtual twin at Virtual University (VU), Anita, is not encountering the same problems as Ann. Anita reads a lot of her educational material via the Web using her own Braille display which works with the VU Web browser. She finds it very easy to add her own notes and comments to her version of the texts on the Web, and cut and paste quotations for essays, both activities which were very cumbersome when she studied at school. Anita has also ordered additional material in printed Braille and appropriate tactile diagrams for the phonetics course via the VU Virtual Library. She was surprised to discover that the Braille had been produced for VU in India and the tactile diagrams came from someone working for VU in Australia. Anita knows this because she has had e-mails from both the Brailling service and the tactile diagram maker to ensure that the materials provided were satisfactory. Anita is also an active participant in the VU’s visual impairment online community, a group of visually impaired students studying with VU on a range of courses and living all round the world. They exchange information and support each other, and Anita has visited several foreign countries and met fellow visually impaired VU students through meeting people via the community. She had never been abroad before because of the difficulties of travelling without her guide dog.

6.4
Case Scenario B

Bob has severe albinism which affects his vision. He can see light, dark and colours, but not enough detail to read normal print, although he can read text on a computer (e.g., in a word processing package on the Web) if he can enlarge it to 18-point font. Thus, if lecturers remember to prepare their overheads, hand-outs and other materials in advance, they can be printed large enough for Bob to use in class and study subsequently. With care and some initial assistance he can navigate around campus and is very independent. Bob is studying psychology at Anyplace University (AU) and hopes to go into personnel work.

Bob’s main problems are using text-books and participating in practical work and statistics in psychology. As he cannot read text-books with standard size print, his best option is to have text-books read onto audio-tape. However, although the main text-books for the course have been provided on tape, the number of different sources Bob needs to consult is beyond the capacity of the local tape transcription service. Now that he is in his third year, Bob needs to use many primary journal sources, but he cannot give the tape service enough advance notice to allow for preparation. Instead he uses the one CCTV system available in the main university library to read abstracts of journal articles in enlarged format and has a group of fellow psychology students who read to him on an ad hoc basis.

The problems associated with practical work in psychology have been overcome by a combination of paid and unpaid psychology students and staff who have taken the time to explain aspects of the practical work which he cannot see. Some psychology staff have not been happy about the amount of their time this has required. 

The most difficult problem to solve has been the use of statistical packages for analysing results from the practical work and learning to do the analyses required for the compulsory quantitative methods courses on the psychology degree. Because these packages are custom built, they do not allow enlargement of all the text in the same way as standard Microsoft packages such as Word and Excel. Bob has managed with a combination of methods, considerable effort by the Psychology Department technical staff, and assistance from his fellow students.

Bob’s virtual twin at Virtual University (VU), Bill, has not encountered any of the problems which Bob has struggled with. All Bill’s lecture and tutorial materials are provided on the Web, so he can read them at his leisure in 20-point Arial font. He can also annotate the instructors’ materials very easily by making hyperlinks from the material provided and adding his own material. All the text-book material for the VU psychology course is also provided on the Web, so again Bill has no difficulties reading this material in his preferred font type and size. VU also has electronic subscriptions to appropriate psychology journals, so Bill has been able to conduct searches of journals and read primary source material on the Web without any difficulty. Practical work has been conducted remotely and VU provides online audio descriptions of some of the more visual phenomena by a professional audio describer who happens to be based in Boston, USA, although Bill is studying at VU in the UK and currently lives in Hong Kong. VU also provided a fully accessible version of the statistical package, as it had been rewritten as a Web-based application.

6.5
Case Scenario C

Colin is completely colour-blind, so sees only intensity of colours, not different hues. Because of his condition he is also photophobic, meaning he sees least well in strong light and best in low-lighting conditions. He can read normal-sized print if he holds it very close to his eyes. To see detail at a distance, such as street signs, and overheads used in lectures, he uses a very small telescope. It is not immediately obvious that Colin has a severe visual impairment, as he is very skilled at dealing with most situations. However, he finds reading very slow and likes to use taped books when they are available. He is studying English literature at Anyplace University (AU).

Colin does not have too much difficulty with lectures and tutorials as long as the lighting conditions are not too bright and without too much glare, and lecturers write reasonably clearly on the blackboard. If not, he asks a fellow student to read what is being written, which is not very disruptive. One of Colin’s problems is finding materials in the library, as he cannot scan the shelves and read the titles on the spines. He needs a fully sighted assistant to help in this situation. AU Library promised at the beginning of his course that one of the library assistants would be available to help him, but they are often unavailable or unwilling to help, not realising the extent of his visual impairment, as he does not use a long cane or have a guide dog.

Colin’s most serious problem is the amount of time and effort it takes him to read the assigned books. He worries that he is not able to read as much as his sighted fellow students. Wherever possible he obtains audio-taped versions of the books, but commercial audio-books are expensive, usually heavily abridged versions of the originals; they are difficult to concentrate on, and very difficult to take notes about.

Colin’s virtual twin at the Virtual University (VU), Kevin, has none of the same problems. Kevin reads the set texts on the Web, enlarging the font slightly, so he can read at a comfortable distance from the screen. When his eyes are particularly strained by strong light, he uses the standard text-to-speech facility in the VU browser and listens to the book instead. Kevin finds all his own library materials by using the online virtual library and its catalogue. Because he feels he cannot read for more than two hours per day, Kevin is taking his English Literature degree one module at a time, while working part-time as a masseur.
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� By Paul Bacsich, August 2004.


� There are no contextualising footnotes for this section; instead they will be linked to the relevant later paragraphs.


� The original authors’ text read DisInHE, but this is now closed. TechDIS is the service providing relevant expertise.


� This section has been omitted. Consult the TechDIS Resources page at �HYPERLINK "http://www.techdis.ac.uk/"��http://www.techdis.ac.uk/� for further information.


� In other words, HEFCE.


� This group appears now to be inactive. The Web site given is not functional – it was (www.hss.coventry.ac.uk/research/CRPD/index.htm).


� This refers to the PwC studies, the market studies and the e-tools studies, a few of which formed annexes to the PwC business model report (� HYPERLINK http://www.hefce.ac.uk/Pubs/HEFCE/2000/00_44.htm ��http://www.hefce.ac.uk/Pubs/HEFCE/2000/00_44.htm�), but the majority of which are published for the first time in this compendium – in particular chapter 3 and chapters 16–18. (The other studies in the compendium were done later, in 2001).


� The list of current ATRC projects is at � HYPERLINK http://www.utoronto.ca/atrc/research.html ��http://www.utoronto.ca/atrc/research.html�. Several are relevant, but note in particular ATutor (� HYPERLINK http://www.atutor.ca/ ��http://www.atutor.ca/�) which is relevant in the wider open-source and development context.


� UCAS annual datasets are held at � HYPERLINK http://www.ucas.com/figures/ads.html ��http://www.ucas.com/figures/ads.html�. 


� Current guidance from DfES is at � HYPERLINK http://www.dfes.gov.uk/studentsupport/uploads/Disabled_04.pdf ��http://www.dfes.gov.uk/studentsupport/uploads/Disabled_04.pdf�. 


� This has of course happened much more slowly than most experts predicted in 2000. For more on this see chapters 16 and 18 of the compendium.


� However, this is what a number of other UK HE overseas providers have now in effect done, with local learning centres.


� This bill has now become law. The new rights came mainly into force on 1 September 2002, with the provision of auxiliary aids and services from 1 September 2003. (Alterations to physical features will be covered from 1 September 2005.) Further information on SENDA and its implications can be found at TechDIS. See also the material on the UK Centre for Legal Education Web site at � HYPERLINK http://www.ukcle.ac.uk/directions/issue4/senda.html ��http://www.ukcle.ac.uk/directions/issue4/senda.html�. For more general advice on disability see � HYPERLINK http://www.disability.gov.uk/ ��http://www.disability.gov.uk/�. 


� For current information including the placing of the QAA Code in a wider context see the TechDIS material at � HYPERLINK "http://www.techdis.ac.uk/" ��http://www.techdis.ac.uk/�.


� As footnoted earlier, this section has been omitted.


� At present (summer 2004), HEFCW, the Higher Education Funding Council for Wales, is sharing space on the Web site of ELWa, Education and Learning Wales, at � HYPERLINK http://www.elwa.ac.uk/elwaweb/elwa.aspx?pageid=458 ��http://www.elwa.ac.uk/elwaweb/elwa.aspx?pageid=458�. 


� ACDET was abolished on 31 March 2002 (� HYPERLINK http://www.parliament.the-stationery-office.co.uk/pa/cm200304/cmhansrd/cm040722/text/40722w16.htm ��http://www.parliament.the-stationery-office.co.uk/pa/cm200304/cmhansrd/cm040722/text/40722w16.htm�). There is a presentation about its work at � HYPERLINK http://education.cant.ac.uk/xplanatory/assets/presentations/BPSDDA.ppt ��http://education.cant.ac.uk/xplanatory/assets/presentations/BPSDDA.ppt�. 


� Teachability has a Web site at � HYPERLINK http://www.teachability.strath.ac.uk/ ��http://www.teachability.strath.ac.uk/�. There is a report to SHEFC at � HYPERLINK http://www.shefc.ac.uk/library/11854fc203db2fbd000000ed5d3edf31/TeachabilityExecutiveSummary.pdf ��http://www.shefc.ac.uk/library/11854fc203db2fbd000000ed5d3edf31/TeachabilityExecutiveSummary.pdf�. 


� For current guidance on this topic consult TechDIS.


� SQL is Structured Query Language. See � HYPERLINK "http://www.ilook.fsnet.co.uk/ora_sql/sqlmain.htm" ��http://www.ilook.fsnet.co.uk/ora_sql/sqlmain.htm� for help on SQL.


� As noted earlier, this activity has now been taken on by TechDIS, � HYPERLINK "http://www.techdis.ac.uk/" ��http://www.techdis.ac.uk/�, based at York.


� The Digital Media Access Group Web site is at � HYPERLINK http://www.dmag.org.uk/ ��http://www.dmag.org.uk/�. 


� See � HYPERLINK http://www.soundlinks.com/pwgen.htm ��http://www.soundlinks.com/pwgen.htm�. 


� See � HYPERLINK http://www.jacksontechnology.com/jawsnew.htm ��http://www.jacksontechnology.com/jawsnew.htm�. 


� The situation has of course improved since the time of writing. Regarding WebCT, the company made an important announcement on accessibility in June 2001 (� HYPERLINK http://www.webct.com/service/ViewContent?contentID=4440856 ��http://www.webct.com/�service/ViewContent?contentID=4440856�) and has a discussion forum on accessibility (� HYPERLINK http://www.webct.com/otl/forum/topics?discussion=30469) ��http://www.webct.com/otl/forum/topics?discussion=30469)�. As an example of UK HE practice, the site � HYPERLINK http://www.londonmet.ac.uk/tltc/resources/accessibility/accessibility_home.cfm ��http://www.londonmet.ac.uk/tltc/resources/accessibility/accessibility_home.cfm� gives a holistic overview of the accessibility situation in WebCT.


Blackboard’s site at � HYPERLINK http://www.blackboard.com/products/access/index.htm ��http://www.blackboard.com/products/access/index.htm� describes its position on accessibility. A typical UK university approach to accessibility in and around Blackboard is described at � HYPERLINK http://www.rdg.ac.uk/blackboard/resources/accessibility.htm ��http://www.rdg.ac.uk/blackboard/resources/accessibility.htm�. 


� See � HYPERLINK http://www-306.ibm.com/able/solution_offerings/hpr.html ��http://www-306.ibm.com/able/solution_offerings/hpr.html�. 


� A listserv is an automated mailing list; the name is a generic one extended from the name of an early program with these features. For more details on listserv (and other technical terms in this chapter) see an online glossary, for example � HYPERLINK http://www.pagetutor.com/hosted_sample/glossary.html ��http://www.pagetutor.com/hosted_sample/glossary.html�. 


� For those who wish to know more about this distressing condition, a full description is at � HYPERLINK http://www.rnib.org.uk/xpedio/groups/public/documents/PublicWebsite/public_rnib003663.hcsp ��http://www.rnib.org.uk/xpedio/groups/public/documents/PublicWebsite/public_rnib003663.hcsp�. 





Notes


� B.H. Khan, “Discussion of Resources and Attributes of the Web for the Creation of Meaningful Learning Environments”, CyberPsychology & Behavior 3, no. 1. 


� See the SHEFC C&IT Project, � HYPERLINK "http://www.scotcit.ac.uk" ��http://www.scotcit.ac.uk� 


� Weol Soon Kim-Rupnow and Sheryl Burgstahler, “Disabilities, Opportunities, Internetworking, and Technology: Seattle’s DO-IT Program”, � HYPERLINK http://ici.umn.edu/products/impact/163/prof4.html ��http://ici.umn.edu/products/impact/163/prof4.html�. 


� Greg Gay and Laurie Harrison, “SNOW: Special Needs Opportunity Windows: Just-In-Time, On-Line Information for Educators” (Toronto: Adaptive Technology Resource Centre, University of Toronto), � HYPERLINK http://www.utoronto.ca/atrc/rd/library/papers/harris_l.html ��http://www.utoronto.ca/atrc/rd/library/papers/harris_l.html�. 


� Paul Leung et al., Assistive Technology: Meeting the Technology Needs of Students with Disabilities in Post-Secondary Education, Department of Education, Training and Youth Affairs [Australia] (1999). 


� Office for National Statistics. Internet Access: 1st Quarter 2000 (Office for National Statistics, 2000), � HYPERLINK "http://www.statistics.gov.uk" ��http://www.statistics.gov.uk�.


� See the World Wide Web Consortium, Policies relating to Web Accessibility, � HYPERLINK "http://www.w3.org/WAI/References/Policy" ��http://www.w3.org/WAI/References/Policy� 


� The Quality Assurance Agency for Higher Education, Code of Practice for the Assurance of Academic Quality and Standards in Higher Education – Section 3: Students with Disabilities (QAA, 1999).


� Alan Newell, IT Support for Students with Disabilities: New Quality Assurance Code of Practice, (DISinHE, 1999). 


� Note: some matters concerning accessibility are dealt with in section 5.


� “Teaching Everyone”: � HYPERLINK "http://www.disinhe.ac.uk/library/article.asp?id=26" ��http://www.disinhe.ac.uk/library/article.asp?id=26� [This site is no longer available.]


� H. Hague, “1.2% of Professors…” Times Higher Education Supplement, 14 July 2000.


� See the W3C Web Accessibility Initiative (WAI), � HYPERLINK "http://www.w3.org/WAI/" ��http://www.w3.org/WAI/�.


� See the W3C Web Content Accessibility Guidelines, � HYPERLINK "http://www.w3.org/TR/WAI-WEBCONTENT/" ��http://www.w3.org/TR/WAI-WEBCONTENT/�.


� See � HYPERLINK "http://www.w3.org/WAI/EO/waicard10.htm" ��http://www.w3.org/WAI/EO/waicard10.htm�. 


� See the W3C HTML Validation Service, � HYPERLINK "http://validator.w3.org/" ��http://validator.w3.org/�.


� See Bobby, � HYPERLINK "http://www.cast.org/bobby" ��http://www.cast.org/bobby�. 


� See the World Wide Web Consortium (W3C) Home Page, � HYPERLINK "http://www.w3.org/" ��http://www.w3.org/� 


� See Techniques for Web Content Accessibility Guidelines, � HYPERLINK "http://www.w3.org/TR/WAI-WEBCONTENT-TECHS/" ��http://www.w3.org/TR/WAI-WEBCONTENT-TECHS/�. 


� See the W3C Authoring Tool Accessibility Guidelines, � HYPERLINK "http://www.w3.org/TR/ATAG10/" ��http://www.w3.org/TR/ATAG10/�


� See testimonials at � HYPERLINK "http://www.w3.org/2000/02/ATAG-Testimonial.html" ��http://www.w3.org/2000/02/ATAG-Testimonial.html�.


� See the W3C Authoring Tool Accessibility Reviews: � HYPERLINK "http://www.w3.org/WAI/AU/2002/tools" ��http://www.w3.org/WAI/AU/2002/tools�.


� See the Checklist of Checkpoints for Authoring Tool Accessibility Guidelines 1.0, � HYPERLINK "http://www.w3.org/TR/2000/REC-ATAG10-20000203/atag10-chklist.html" ��http://www.w3.org/TR/2000/REC-ATAG10-20000203/atag10-chklist.html�.


� See Techniques for Authoring Tool Accessibility, � HYPERLINK "http://www.w3.org/TR/2000/NOTE-ATAG10-TECHS-20000203/" ��http://www.w3.org/TR/2000/NOTE-ATAG10-TECHS-20000203/�.


� See � HYPERLINK "http://snow.utoronto.ca/" ��http://snow.utoronto.ca/�. 


� Khan, Discussion of Resources.





