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Introduction

This paper examines the Information and Communication Technology (ICT) curriculum at the Royal National College for the Blind (RNC) in Hereford, England.  In order to examine the ICT curriculum it is necessary to include not only what is learned and taught, but also research and development into technology and staff development aspects, which together form a cyclical loop with the learner at the centre. The paper commences with background information about RNC. This is followed by an overview of research and development in terms of ICT curriculum; technology and staff. The paper concludes with a consideration of this ICT cycle and how this can be used to maximise the learning experience and opportunities for blind and visually impaired learners.

Background

RNC is the United Kingdom’s leading Further Education Specialist Residential College for learners who have a visual impairment . Our mission is “to enable people who are blind or partially sighted, and who may have additional disabilities, to achieve their full potential and integration in society." RNC was inspected by the government in November 2004 and found to be ‘an outstanding college, providing high quality education and training where students’ individual needs are very well met.’ In December 2005 and in recognition of the above RNC was awarded ‘Beacon Status.’ RNC is the only specialist college for blind and visually impaired learners to have received this prestigious award. One of the responsibilities involved in obtaining and maintaining this status is dissemination of good practice.

There are approximately 200 learners at RNC made up of 115 younger learners between the ages of 16 – 19 and 85 adult learners 18 years and over from the UK and abroad. RNC offers a range of academic and vocational programmes delivered both residentially and at a distance.

Research and Development - Curriculum
At RNC we believe that ICT plays a major part in, and is vital to a learner’s potential and independence, and that is why it is given such a high priority.

ICT is the main working medium for the majority of our learners and it is therefore an integral part of all of our educational programmes. All learners’ ICT skills are assessed as part of the admissions procedures which involves both a verbal self-assessment and a practical test. This enables us to accurately assess the learners’ current ICT skills and how much support/training they will require when they begin their programme. A range of standard accredited ICT qualifications such as ECDL, CLAIT, CLAIT Plus and Advanced and AS Level ICT is offered as well as a range of non-accredited activities. For example one member of staff runs two extra-curricular computer clubs where blind and visually impaired learners are inspired, motivated and encouraged to write their own accessible learning programmes and games. As one learners says, ’the computer club is fantastic. We are using DarkBASIC pro to design our own accessible games for blind and visually impaired people. ‘Bluff,’ is an interactive speech driven game which replicates acoustic shooting. It is really enjoyable and it has inspired me to try acoustic shooting out for real. I now go to this twice a week.’ Another learner has been using ’ABC’ which is a talking/large print spelling test program with which teachers are able to create spelling tests for individual learners to help them with literacy and the spelling of technical terms. He says, ‘I am really enjoying using the spelling programme and for the first time I am able to improve my spelling independently.’ 

However, the core delivery of ICT support for most of our learners is through the enabling skills programme. The enabling skills programme is a flexible non-accredited ICT course delivered to small groups of learners or on a one to one basis if necessary. The amount of e-skills support initially offered is determined by our original ICT skills assessment. A learner who has little or no experience of using a computer is likely to be offered daily sessions, while an experienced user might only require one session a week. 

The purpose of the e-skills programme is to provide learners with the basic skills they require with assistive software and the computer’s operating system to enable them to use ICT effectively in their main academic programme and everyday lives. For most students this will include training in accessibility software, file management, e-mail, word-processing and internet browsing. However, some learners require familiarity with more advanced applications such as spreadsheets, databases, webpage-design and programming languages. There is no fixed set of skills that all learners are expected to master. Once a learner has mastered the particular skills that they need to enable them to complete their course/activities effectively they are no longer required to attend e-skills sessions, although many choose to continue with e-skills support on a workshop basis.

Funding was secured from the Residential Training Unit for an innovative project called ‘ICT Skills for Life and e-learning for people who are blind or partially sighted’. The aim of the project was to:-

· modify the ICT curriculum for people who are blind or partially sighted

· initiate a mapping exercise to cross-reference specialist assistive technology input and accredited courses with the new ICT Skill for Life Standards (QCA, 2006)

· identify, develop learning materials 

· disseminate the curriculum and materials to other specialist colleges

There is a great deal of similarity between the existing RNC Enabling Skills programme and the new ICT Skills for Life standards. Both are purposeful, contextualised and flexible, however, there is some divergence relating to visual impairment and accessibility. A large number of skills relate to the management of graphical images. It is extremely difficult for a learner who is visually impaired to manipulate or position an image accurately, and realistically of little use or relevance to most of our learners anyway. In addition, the use of screen-reading and magnification software is understandably not included in the Skills for Life standards but a mastery of these skills is absolutely essential for most of our learners. Also, the levels that some skills are set at are inappropriate for visually impaired users. Skills that may be very simple for a sighted learner using a mouse may be very difficult to navigate using a screen-reader and keystrokes. Indeed touch-typing is an essential skill for all our learners.

The ICT Skills for Life Standards has provided a useful starting point/framework within which to develop an inclusive ICT curriculum for learners who are visually impaired. Modifications have been made to bring them in line with the needs and abilities of learners with a visual impairment. In other words we need to reduce the number of graphical elements; include the use of appropriate accessibility software and adjust the skills levels so that they are appropriate to the difficulty of the skills involved.
At the time of writing we are just completing the mapping and development of materials and will shortly be disseminating the curriculum and materials to other specialist colleges in the UK.

Research and Development - Technology

As can be seen above identification and development of the RNC ICT curriculum has been based on a sound knowledge of the needs of our learners and of external developments. This knowledge is not just limited to curriculum but also to technological development.

Apart from curriculum development the main remit of the Research and Development Team is to:-

· assess and trial new technologies and, if appropriate introduce learners to them. For example the Talking Tactile Tablet (see below)

· offer consultancy services in terms of accessibility to educational organisations and industry, for example National Learning Network materials (funded by LSC)

· submit articles for educational publications for example, The British Journal of Visual Impairment

· collaborate with international projects. Examples include the EU Leonardo funded RoboBraille – which is the subject of another paper at ICEVI. Also there is the EU Socrates funded Selected Elearning for Visually Impaired People (SEE-VIP) Project. This project is focused around an accessible e-learning platform and vocationally orientated courses.

· collaborate with national projects for example accessibility aspects of the Exchange for Learning (X4L) project funded by  the Joint Information Systems Committee (JISC) 

· collaborate with other educational institutions such as the University of Wolverhampton School of Applied Sciences - Centre of Excellence in Learning and Teaching (Sales et al, in press)

· University of Wolverhampton

· post graduate research with  Birmingham University (E-learning and Blindness) and the University of East Anglia (Tactile Technology – see below).

E-learning can offer exciting and innovative learning opportunities. Unfortunately most of these are inaccessible and/or unusable for learners who are blind or visually impaired. Therefore the college develops some e-learning materials in-house.

Over the last two years a member of staff has created a range of learning objects, games and programmes primarily for use by learners at RNC. All of the games and programmes are designed to develop basic and/or key skills and to promote independence as well as enjoyment. Examples include:-

An individualised learning object designed to develop numeracy skills for an ex-jockey involving calculating betting odds.

‘QWERTY Doctor’ -  a talking/large print typing tutor and is vital since for most of our learners ICT is their working medium.

‘Drumz’ – a  talking music program which converts the computer keyboard into a drum kit and records what you play.

A major focus of research and development has been in the use of tactiles and this is outlined below.

Talking Tactile Tablet (T3)

Produced by the Royal National College for the Blind for the European market, the T3 (Talking Tactile Technology) is a low-cost computer peripheral.  It consists of a compact enclosure which houses a touch-sensitive surface, a simple apparatus for holding a tactile graphic overlay motionless against the touch-surface, and hardware for establishing USB communications between the device and a host computer via a single cable. By assigning identities to irregularly shaped regions, lines and points, it is possible to have the computer speak the name of any feature of a tactile drawing, to which an appropriate digital audio file has been linked. This 'programming' can be carried out by the teacher using the Authoring Tool software supplied. Additionally, more elaborate and interactive programming can be created that use pre-recorded human speech, synthetic voice and sound effects as output, with many layers of data being associated with a single point.

As education providers for learners who are blind or visually impaired, RNC is in a unique position to produce teaching material for the T3 System. We are currently building up a library of professionally produced programs built around the National Curriculum and vocational training requirements. In partnership with the School of Education at Anglia Ruskin University we are offering an accredited, distance learning, training scheme entitled Developing Education Content for Talking Tactile Technology. The university is also sponsoring a PhD research program which is seeking to understand how and why this particular multi-sensory development appears to enhance the learning experience for visually impaired learners and others.

T3 is the subject of a poster presentation at ICEVI – Tactiles and the RNC ICT Curriculum and individual demonstrations will be available at the conference.

Research and Development - Staff 

Gerber, in her study of the benefits and barriers of computer use to individuals who are visually impaired (2003), concludes that the potential exists for computers to balance some of the effects of visual impairment and to provide equality of opportunity. The study involved mainly people who had had a sound education, and she found that most of them had had no training at all and were largely self-taught. In terms of ICT it was also identified that trainers did not have time to get to grips with the technology either. This latter point is also picked up by Corn and Wall (2002) in their survey of the use of technology and multimedia presentations by teachers of students with visual impairments. They found that the teachers were more at ease with general technology rather than the assistive technology. They found that teachers would use simpler technologies when adapting materials even if these were not the most appropriate. Two of the most important recommendations to come out of this survey are:-

· The need for targeted assessments in respect of assistive technology.

· The need to identify the basic skills and knowledge for teachers of assistive technology and make sure these are kept up-to-date.

In relation to lack of teacher knowledge, Abner and Lahn (2002) found in their survey (carried out in Kentucky) of teachers of learners with visual impairments that the teachers did not, in general, feel competent to teach assistive technology. '93% of the teachers surveyed used the Internet and 88% per cent used email, but the level of telecommunications use was not being transferred to the students, given that only 8% of the students used the Internet (p.103).’ 

Douglas (2001) also points out that new technologies are often complex and that teachers must have high levels of competence to exploit the technology's potential. 

At RNC a defined programme of staff development in ICT is given high priority. Development needs are identified via appraisal, classroom observation as well as the specific needs (both immediate and forecast) of the teams and individuals involved. Even if a member of staff does not have direct classroom contact it is very important that they understand the barriers and the opportunities that learners experience via ICT. Research is currently been carried out in relation to assistive technology and cognitive load and the impact of this on learning. Staff are encouraged and enabled, if appropriate, to take an ICT qualification such as ECDL. In some cases such a qualification is not the solution and individualised and specific training is identified and delivered. This approach is the same for both staff and for learners.

The Talking Tactile Tablet is a prime example of the ICT cycle – action research in action. It involves our Research and Development Team identifying a piece of technology, establishing its worth for learners; training staff to use the tablet and to create their own material; acting on feedback from staff to further improve the learner experience and finally disseminating findings to relevant communities. 

Conclusion

 A can be seen from above, in order to maximise the ICT curriculum, and therefore, independence for learners who are blind or visually impaired a dynamic process is necessary. At the centre of this process is the learner  - it is the learner who sets their curriculum and this curriculum is focused on their individual needs. In order to facilitate delivery of the ICT curriculum staff need to have a range of tools at hand, both technological and skill based. As Sales, Evans, Musgrove and Homfray (2006, in press) state, ‘due to the individual needs of students it is important that they and their teachers have access to a range of assistive technologies. These tools may vary according to the task as well as to the learner.’

This can only be effected by a dynamic and pro-active programme of research and staff development both internal and external to the organisation. This, in turn, can only be effected if there is funding available to enable institutional research and collaborative projects. However, such a funded programme is essential if the full benefit of ICT is to be realised in order to really “enable people who are blind or partially sighted, and who may have additional disabilities, to achieve their full potential and integration in society."
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