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RNIB supporting blind and partially sighted people

Effective practice guide


Assistive technology assessment for pupils with a vision impairment 

This guide gives information and advice to anybody involved in deciding what equipment to provide a young person in an educational setting to help them overcome the barriers caused by visual impairment. The range of equipment available is considered in broad terms. Relevant aspects of the context in which the equipment will be used are considered. The process of assessment including setting-up the equipment, training, technical support, evaluation and re-assessment are discussed.
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Introduction

Pupils with a vision impairment (VI) often experience visual and other barriers to learning. If a vision impairment is making reading and writing difficult then higher level skills such as researching a topic on the internet are even harder. Technology can often provide ways to assist learners to develop their literacy skills to their full potential, to access information and present their work. 

Why is technology so important?
Why is a special technology assessment needed?
What’s wrong with a laptop or tablet?
How will this guide help?
Why is technology so important?

There is a wide range of equipment that can help a pupil to overcome the barriers caused by VI. It can be simple, low tech and modest in cost, such as a ruler with large print markings, or high tech and expensive, like a braille notetaker. 

Technology helps either by enhancing the material being viewed to make the most of the user’s remaining vision, or by presenting the material in a way that is accessible to one of the other senses, usually touch or hearing. For example:

· Optical or electronic magnifiers can change the size, brightness or colours of something to make it easier to see.

· A computer with screen reader software can turn text into audible speech or tactile braille.

The real strength of computer technology is its flexibility. The software controlling such devices can be changed to meet a range of needs much more easily than the hardware in something mechanical like a Perkins brailler.

In a standard PC, for example, the visual display can be modified in many ways to suit the viewer’s usable vision, and the keyboard and mouse behaviours can be altered to help in other less obvious ways. Also there are often ways of controlling equipment that offer a user with VI a means of access that wasn’t necessarily intended by the equipment designer. For example keyboard shortcuts on  PCs can be used as an alternative to a mouse. 

This power of technology to reduce barriers carries potential costs and disadvantages. Costs are not only financial but also take the form of time and commitment of school staff and others, to ensure that the right training and technical support are given. 

Major disadvantages of high tech equipment include the unintended consequences caused by “upgrading” of operating systems such as Windows or application software such as a word processing program. The changes introduced in such upgrades are often designed to take advantage of visually intuitive ways of working, which may be of no relevance, or even a hindrance, to someone working in a less visual or non-visual way. If these changes are accompanied by alterations to menus and shortcut keys, on which non-visual working depend, then users with VIs can be left stranded unless they are given additional training. 

Other changes in software sometimes result in access software such as screen magnification or screen readers failing to work properly until they are in turn upgraded. Where possible, try to be aware of the likelihood of major upgrades planned for any equipment being considered for use by a pupil. 

Back to start of section
Why is a special technology assessment needed?

Unfortunately there’s no such thing as a bionic eye that replaces all the functions of impaired vision. Instead the learner has to use pieces of equipment that can only perform a limited range of functions, or help with a limited range of tasks. One aim of an assessment is to provide the pupil with the minimum number of aids that will enable them to function efficiently in their educational environment. It’s not just a matter of finding the best match between the equipment and the pupil’s visual needs. Other factors such as the technological environment and the availability of support and training may also be significant.

With any equipment there are trade-offs between cost, facilities offered, ease of learning to use, ease of maintenance and so on. So it is important to devote adequate resources to finding the most appropriate technology for an individual pupil and to enable them to make the best possible use of it. 

It is not usually possible to devise a simple score to indicate which of various equipment options is most appropriate to meet the needs of a pupil with VI. This guide does not attempt to be prescriptive with regard to particular solutions, but will help you explore the factors to consider. The results of any assessment activities will inform the process of choosing a suitable approach for an individual pupil with VI.

Technology assessment should not be thought of as a one-off event. Even if the pupil’s vision remains stable indefinitely, the educational demands change significantly between entering school and leaving compulsory education. The relatively short life-cycle of much equipment will also impose the need for ongoing evaluation and reassessment.

Back to start of section
What’s wrong with a laptop or tablet?

It is not uncommon to hear teachers or support staff suggest for a pupil with a vision impairment “Perhaps (s)he needs a laptop?” There might be some validity in this suggestion in individual cases, but there is a temptation for a laptop PC, or more recently a tablet computer, to be seen as the cure-all for a variety of special educational needs (SEN). This may arise in part because people are familiar with laptops whereas they are probably less aware of other specialist equipment or access software if they are not a VI or SEN technology specialist. Also they may have seen laptops being used by children with SEN, without appreciating the exact reasons why a laptop has been chosen to meet individual needs. 

We need to step back and consider the needs of a pupil with VI from a broader perspective, and think about:

· the type of materials to which they need visual or alternative access

· the tasks they are expected to perform

· the abilities and skills in which they have strengths and motivation

· the barriers that each individual’s particular VI and any other impairments are likely to create

· the range of equipment and working methods that are available to help to overcome those barriers. 

Children and young people need to work increasingly independently as they progress through preschool, school and further or higher education. The right equipment with appropriate training can enable them to achieve this.

Back to start of section
How will this guide help?

This guide focuses on the selection of equipment and working methods that will help a pupil to overcome the barriers caused by visual impairment. They may have other needs, caused for instance by hearing impairment or physical disability. It might be necessary to take these other needs into account in the assessment process, both in the selection of appropriate equipment and in the planning of who should take part in the assessment visit; a signer might be required, for example .

Pupils with VI are likely to be supported by people with various professional backgrounds, including: 

· peripatetic qualified teachers of children with VI (QTVIs), some of whom may have particular expertise in VI technology

· teaching assistants (TAs) or learning support assistants (LSAs), who might be school-based or peripatetic

· technicians in VI support services

· teachers and technicians in schools and other settings. 

Any of these people might contribute or lead the technology assessment process. This guide provides information on some of the options and pitfalls to help these professionals with the process of choosing equipment and planning the training for the pupil they support. 

The aim is to look for the simplest equipment and working methods that will enable the pupil to achieve what is expected of them in their educational setting. In some cases a £30 optical magnifier (sometimes referred to as a Low Vision Device or Aid) will meet many of a pupil’s needs for close work. The learning curve is short, it doesn’t need batteries and it will not let the pupil down if the school network crashes. In other cases a tablet computer might be appropriate; although it is more expensive and has a longer learning curve, it can give the pupil access to many more functions than just reading close print. For example a tablet can enable some pupils to read print on the whiteboard, might assist with reading their own writing, and can display suitably modified print on the screen. It can also be a research tool via the internet.

This guide focuses on equipment for use by the pupil rather than adaptations that might be made to shared equipment such as school network PCs. Some of the issues will be the same, but ultimately most pupils with a VI need portable equipment, with personalised access facilities, for their sole use. This equipment will be their “pencil, paper and text books” and it is important that it is provided in a way that gives them reliable uninterrupted use of it.

A distinction should also be drawn between technology for use by the pupil, and technology used by support staff to produce materials in alternative formats in place of standard print. This guide deals only with the former, although there is some overlap between the two areas. If, for instance, materials are to be produced by staff for electronic access by the pupil on a laptop PC, braille notetaker, or tablet computer rather than modified print or hard copy braille, then support staff need to be aware of the facilities in the equipment used by the pupil. This might in turn influence the initial choice of equipment and the training programmes for staff and pupil.

A more detailed framework for recording the information gathered during assessment, "Five Step Assistive Technology Assessment for Children and Young People with Visual Impairment", is available for purchase from Positive Eye http://www.positiveeye.co.uk/ . This resource does not describe the makes, models and brands of hardware/software, but offers a 5 step pathway to support the professional in defining the child/young person's technology profile; including assessment of the child's access to the curriculum; the type of curriculum activities and tasks they require assistance to complete; the skills required to use the technology;  and the identification of the most appropriate type of technology to fulfil these requirements.

Factors affecting the choice of equipment
There is a wide and constantly changing range of special equipment available to help pupils overcome barriers due to vision impairments (VIs). In addition mainstream equipment often contains facilities to modify how it works so that it can be made more accessible to pupils with some types of VI. 

Choosing the right equipment is a complex matter. It helps the assessor to organise their thoughts if they follow a framework for classification of the different pieces of equipment. The next sections look at equipment under the following headings:

Educational factors
Equipment factors
Pupil factors
It is also vital for the assessment to consider the physical and technological environment in which the young person is working and the technical support and training that will be needed. Without careful thought equipment can end up only being partially successful in meeting the needs of the pupil with vision impairment or worse, gathering dust in a cupboard, if the right support is not there to make it useable in practice.

Back to start of section
Educational factors

Very young pupils are usually based in one classroom for most lessons, so it is less of a priority that the equipment they use should be portable. They are also less able physically than older pupils to carry equipment from one lesson to another. Many factors like this change over time, or depend on the pupil’s visual and other abilities, or are different from one subject area to another. A good assessment should consider the range of present needs and the changes that the pupil is likely to encounter in the near to medium term. These factors are explored in the following sections:

Equipment to support study skills
Educational stage and cognitive ability
Curriculum areas
Equipment to support study skills 

Many pupils with a VI have difficulty developing reading and writing skills to the expected level at the usual age. As literacy skills underpin most academic learning it is important that modified or alternative methods are introduced early on, so that the pupil doesn’t fall behind across the curriculum. 

The early development of visual reading skills relies on pupils having access to reading materials that they can see clearly, usually with print size well above the minimum size they can see close up, with adequate line spacing and contrast between the print and the background. Early reading materials often meet these criteria anyway, but as pupils progress to more demanding materials the print size and spacing in books tend to decrease. Pictures overlaid with text and other visual effects in books can present an unnecessary barrier to a pupil with VI. 

At this stage modified print materials are often provided for the pupil, in hard copy, as the simplest way to give the pupil more effective access to printed text. Learning to track lines of text visually, turn pages and so on is the same for any printed material so the pupil needs no additional skills. However, providing modified print in hard copy is time consuming and labour intensive, although slightly less so if the text is available electronically. Alternative access methods that cultivate the pupil’s independence and that give immediate access to any printed materials should be the ultimate aim, even if they are not achievable in the short term. These methods typically include the use of magnifiers or higher tech equipment. 

Writing poses challenges to pupils with VI. It can be difficult to choose a writing tool that enables them to read what they’ve written, especially in the longer term when memory of what they wrote has faded. Typing on a computer is an obvious alternative because the pupil has only to press the right key to get a fully formed and easily visible character. 

Learning to touch type, where the emphasis is on not needing to look at the keys to know which one to press, is a valuable skill. Many touch typing courses are available as computer programs, accessible to learners with VIs to a varying degree. They are presented in a range of styles from noisy attractive cartoons to fairly staid but focused programs that can be used to manage and monitor progress. Pupils usually still need to learn handwriting to some extent, even if only to write a usable signature. At its best, however, touch typing can enable them to write more efficiently and to express their thoughts and learning with fewer barriers. Although braillists are likely to learn how to type on a standard computer keyboard as well as a braille keyboard, typing in contracted braille on an electronic device can be even quicker.

Issues to consider about touch typing include: 

· Deciding who will deliver the programme of touch typing tuition. This might be the visiting QTVI on a weekly visit, supplemented by a teaching assistant for daily practice. It is important to appreciate that no touch typing computer programme can check that the pupil is using the correct fingers, or that they are not looking at the keys, so some human supervision is essential.

· Finding small frequent amounts of time to learn and practise. Touch typing is a matter of learning physical patterns of movement, similar to playing a musical instrument. Daily practice is helpful, if not essential, especially if quick progress to more interesting work is to be achieved.

· Deciding how to implement the transition from handwriting to typing as the pupil’s main writing method. A commonly used approach is to start with one classroom subject or topic where a small amount of writing is required, such as a weekly spelling list. Other subjects can be added as proficiency is gained.

· If there is a touchpad it should be disabled in the mouse section of the Control Panel and an external mouse provided. Even an experienced touch-typist is likely to brush the touchpad accidentally with their thumbs, which can cause the computer to do all sorts of unexpected things. An external mouse is also easier to control in most instances.

One aim of the technology assessment is to ensure that the pupil has or works towards effective modified or alternative ways to read and write. The assessment should take into account the pupil’s past experiences, including any strengths and difficulties. It should not, however, be assumed that lack of success with any particular equipment or approach means that it cannot be tried again. Changes in the equipment, the method of teaching or in the pupil’s maturity can all mean that it is worth retrying an unsuccessful approach, especially if significant advantages could be expected from the pupil’s adoption of that approach. An assessment (or reassessment) could be a good opportunity to try it again.

Higher level study skills include scanning and searching documents or web pages. If a high tech system such as a computer is in use for reading and writing then there are many facilities built into the software that can help the pupil with VI. The “Find” command in most word processing software is an obvious starting point and can also be useful to find something within a web page, once a search engine has been used to find an appropriate website. 

Back to start of section
Educational stage and cognitive ability

A sixth former is expected to work at a much higher level in terms of the volume and complexity of learning materials than a primary school pupil. The study skills required are built up over many years, alongside learning progressively more complex subject content. More advanced study skills might include the pupil’s personal organisation of stored work (files, folders, backups), recording work set for homework and keeping track of what has been completed, and electronic transfer of work to teachers for marking by email, a learning platform or Virtual Learning Environment. 

The pupil’s educational stage and cognitive ability will influence the choice of equipment and skills to suit their needs, both immediately and, as far as possible, in the near future. Such choices often entail striking a balance between a number of opposing factors; an example is discussed below.

The obvious device for learning to touch type and for a pupil to record their written work is a PC or other computer as they are commonly available in schools. For some pupils there may be an advantage in using a simpler device than a PC, such as one of the devices in the AlphaSmart family. 

	
	PC 
(desk or laptop)
	QWERTY notetaker 
(eg AlphaSmart)

	Pros
	· familiar to staff already

· wide range of sophisticated software facilities to “grow into”

· access to other sources and resources via network
	· accidental key-presses less likely to cause significant difficulty

· simple file storage system

· long battery life; uses standard cells if replacement needed

· lightweight

· economical initial purchase

	Cons
	· heavy to carry around

· poor battery life, probably less than a school day

· expensive initial purchase, including software licences
	· unfamiliar, so needs special training for pupil and staff

· limited software facilities and connectivity

· limited storage; less suitable for long-term storage and organisation of work


Another important issue is homework. In secondary school and, perhaps, increasingly in primary school, pupils are expected to do homework based on access to the internet. The expectations of the school in this regard should be kept in mind when selecting equipment for the pupil. If the equipment selected is to become the pupil’s main working medium then it would probably make sense for it to be connected to the internet both in school and via the broadband connection at home, if there is one. This might require assistance from the school or VI service technician and should be considered and planned for during the assessment process. 

Back to start of section
Curriculum areas 

Individual curriculum areas have their own requirements in terms of representation of content and study skills. Literary text is the simplest material to either enhance visually or to present in a different medium, whether in hard copy or in high tech equipment. It is also the most straightforward for a pupil with VI to record in their preferred medium, such as print, braille or audio.

Other materials contain a lot of graphical content, such as art or historical sources, or use special systems of symbols and layout conventions, such as foreign languages, maths, chemistry or music, or use a combination involving both graphics and special symbol sets, such as maps in geography. It is more complicated to make these materials accessible, sometimes involving considerable simplification for visual enhancement as is often done with maps, or involving special codes such as those for braille maths or music. By the same token, in addition to the difficulty of learning these codes, it is more complicated, sometimes impossible, for a pupil to use these alternative representations in technological devices. It is not possible to cover every type of curriculum material here, but some examples that arise commonly are outlined below.

Working in foreign languages for a large print user

This is relatively straightforward and successful on a PC, with or without screen magnification, once a few extra shortcut keys have been learned. For instance, to type a letter with an acute accent press Ctrl with apostrophe followed by the letter: Ctrl with ‘ then e gives é. Other features such as spell-checking in other languages and text-to-speech spoken in foreign languages can also be implemented.
Foreign languages in braille

In braille a separate code must be learned for each language and this can be written without modification on a Perkins brailler. Braille technology devices such as notetakers give limited support to foreign languages so a solution based around a PC with screen reader software, and possibly a refreshable braille display, might be more successful.

Maths in braille

Here old technology works better than new. Maths not only has special symbols (for example + - ÷ × = √) but also special forms of layout, which are often 2-dimensional, i.e. spread across the page rather than being just in lines (for example vertical layout for long multiplication). The braille versions of the special symbols are straightforward to learn and write, but 2-dimensional layouts are quite difficult to create in a Perkins brailler. They are even more difficult to create on a PC or a braille notetaker however, so a pupil who uses a braille notetaker for their text-based work is likely still to resort to a Perkins brailler for maths, even up to an advanced level. 

Writing maths in large print
Large print users might be able to write maths equations with the aid of software such as the MS Word add-on MathType. However, the associated learning curve might sway their decision in favour of hand-writing, unless they intend to go on to higher levels in maths.

In summary, when conducting a technology assessment the pupil’s curriculum should be examined for types of materials that might be difficult to work with on a particular piece of equipment. It’s also important to ask the pupil and staff about difficulties that the pupil has already experienced with particular subjects or topics. 

Such difficulties would not necessarily preclude the use of a particular type of equipment completely. A mixed approach employing more than one type of equipment or method of working is often best. The benefits must be weighed against the disadvantages, namely that the pupil would have to learn how to operate more than one system, and that the initial expense and maintenance costs are likely to be higher.

Back to start of section
Equipment factors

An assessment that comes up with a specification for exactly the piece of equipment your pupil needs is of very little use if it is not available to buy! Technology assessment for pupils with VIs is a pragmatic affair, making the most of whatever equipment is already owned by the pupil’s or assessor’s organisation, or that is available in the market place, at an affordable price. Equipment must also have commands and controls that are manageable within the pupil’s learning ability, and be broadly technically compatible with existing systems in the educational setting.

Another important consideration is the availability of educational materials in alternative formats, that is, alternatives to standard hard copy print. For example:

· Many reading books are available in DAISY format, which requires either a standalone DAISY player, such as the RNIB Talking Book, or software to play DAISY files on a computer or notetaker. 

· E-Books are available in several different formats, but not all books are available in all formats; also the devices that can display or speak them have accessibility features that vary considerably.

· Textbooks are increasingly available from their publishers in PDF file format, which requires the free Adobe Reader software. However, these files may not be fully accessible to screen magnifier or screen reader software.

· A growing library of accessible educational material is available from the RNIB Load2Learn service http://load2learn.org.uk . The files are in structured MS Word (.doc) and other formats for text based material, or PDF or Corel Draw format for images.

Under current legislation around the Equality Duty it is considered a ‘reasonable adjustment’ to provide information in an accessible format. It is therefore important to consider the format of available materials, both produced in-house and from external sources, and to choose equipment that gives the pupil the best possible access to them.

When considering what equipment might be appropriate for a particular pupil it helps to have a good idea of what equipment is available and how the different types relate to each other. Two ways of categorising equipment designed to assist pupils with VIs to gain access to the curriculum are: 

Technology level
Functional groups
Technology level 

One way to think about equipment to help pupils with a VI is whether it’s low tech like an optical magnifier, or high tech like a PenFriend (an audio labelling device), or somewhere in between. It’s usually best to select the simplest, lowest level technology that will do the job until there is compelling evidence that something more sophisticated is justified. 

However, bear in mind that the more expensive and high tech the equipment, the more functions it might be able to perform for the user. For instance the learning process is easier if the pupil uses the same device for writing essays and reading e-books. Many of the commands learnt for the first activity are likely to transfer easily to the second. A function that can be performed in software might replace a complete item of hardware, such as a large print or talking calculator. A few examples are listed below:

Low tech 

Simple modified or alternative equipment involving little or no electronic or computer technology. For example:

· Dark (B or 2B) pencils, with ready access to a good sharpener, used with lined paper with lines of a suitable weight.

· Graph paper with thicker or coloured lines of appropriate spacing, or on swell paper for tactile use.

· Plastic embossing film (‘German film’) that enables blind pupils to draw independently.

· Large print numbers and bold markings on a ruler or protractor; if a standard ruler or protractor can be modified the pupil is less likely to stand out as different than if using specialist products.

· Bump-ons or tacti-mark on buttons, knobs, scales etc.

· Optical magnifiers: Low Vision Assessment and the prescription and training in the use of Low Vision Devices (LVDs), i.e. optical magnifiers, is not expected to be directly part of the Technology Assessment process. It is assumed that a Low Vision Assessment would have been conducted separately by an optometrist specialising in this field and the prescribed device(s) issued to the pupil. There may be some overlap, however, between the functions performed by LVDs and those performed by devices that might be trialled as part of the Technology Assessment. These could include hand-held or table-mounted electronic magnifiers, web-cam or similar cameras attached to laptop PCs with software to control the image, or smart phones or tablet computers used to aid near or distance vision by means of their camera facility and associated software. The choice and introduction of any technology devices should be planned as part of the pupil’s overall support package, taking into account their continued use of existing LVDs.

Medium tech

Equipment based on non-programmable hardware technology such as electrical or simple electronic devices, for example:

· Large digit display thermometer

· Liquid level indicator

· Electronic sounder in a ball for PE.

High tech – dedicated

Electronic or computer-based equipment intended for one particular task. Talking equipment in this group needs only a limited, predetermined vocabulary. For example:

· Large print and/or talking calculators and dictionaries

· Talking kitchen scales

· DAISY audio player with navigation facilities

· Electronic video magnifiers, possibly including image capture facilities, or software to ensure that text lines wrap within the screen.

High tech – general purpose

Computer-based equipment that can be used for a wide range of different purposes, using different programs or apps. For example:

· Desktop or laptop PC or Apple Mac

· Braille notetaker

· Tablet computer or smart phone.

The accessibility of devices for users with VIs should always be checked very carefully against the needs of an individual pupil. Many e-readers, for example, claim to be accessible, but a detailed check might, for instance, reveal that a particular model will perform a text-to-speech function for the content of the e-books downloaded, but offer no speech access to menus or navigation controls. 

Other limitations to accessibility arise where the user or support staff have no control over the content. The pupil might be given a high-spec PC with the latest version of a screen reader program, but many web pages will be difficult or impossible to understand in speech, because neither the user, the PC manufacturer nor the screen reader software creator can predict or control the means by which the web page author creates the page. Similar issues arise with portable document format (PDF) versions of textbooks. PDF documents can be made accessible, but they are not necessarily so. It requires deliberate steps to be taken on the part of the PDF file creator to render it accessible.

Technological development is increasingly based on merging different technologies into one device. The DAISY audio format brought together the best features of audio recordings made by human (rather than synthesised) voices and digital technology to make audio recordings significantly easier to navigate and bookmark. Navigation is an essential feature when using audio sources for study.

Likewise, smart phones not only make calls and take photographs, but also access the internet and run apps that can do many of the things that were formerly only available on PCs. A pupil who might have great difficulty learning to master a PC with screen reader software might manage the more limited range of commands required to operate a smart phone with a touch screen, especially if it has access software built-in. This can enable them to do simple independent research on the internet in a way that might have been thought too complex for them on a “conventional” computer. 

Equipment which includes some form of financial charging mechanism, such as iTunes or the Amazon Kindle account, raises new challenges for schools and VI services. It is necessary to find ways to make the tremendous opportunities available, while ensuring that large bills are not run up, inadvertently or otherwise!

Back to start of section
Functional groups 

Another way to think about assistive technology is in terms of the different ways that they help to overcome the barriers caused by vision impairments. 

It might be thought that there is a natural division between equipment intended to be used by sighted as opposed to non-sighted methods. However, while some braille-based equipment does meet this definition, a lot of the equipment discussed might be useful to pupils working in either way. 

In practice the division is often not that clearly defined. Many pupils with enough vision to benefit from screen magnification software, for instance, will also, if only occasionally, find a text-to-speech facility helpful too. The experiences of users with a variety of print access disabilities suggest that a mix of different media – print, audio, braille – gives the reader the best opportunity to find the approach that suits them. Hopefully we have moved away from the popular misconception that listening to an audio book isn’t “reading”, but that it is cheating!

Enhanced visual displays

This group includes many types of CCTV, from hand-held models to big screens on a stand, webcams or other digital camera devices, tablet computers, or even just alterations to the display properties on a PC. Electronic equipment can offer a wider range of options than optical magnifiers. Control over magnification, brightness, contrast, colour pairs (eg yellow text on black instead of black on white) and so on gives great flexibility in matching the image to the user’s visual preferences.

Alternatives to handwriting

Many pupils with a VI have difficulty reading back their own handwritten work. Touch typing on a standard QWERTY keyboard is a very efficient alternative, especially if combined with a good knowledge of shortcut keys in the computer operating system (Windows or other) and possibly a few extra ones added specially for the user. Tablet computers might be good for reading, but extended writing is probably more efficient on a physical keyboard than on a touch screen; keyboards that connect via cable or Bluetooth wireless system are available if this route is chosen. 

In addition some pupils may require additional writing support, for example, predictive writing software such as Co:Writer. In this case some slightly more complicated choices might have to be made regarding menu sizes and positions, the method of responding to the predictive software and, if words are to be spoken, whether the screen reader or the predictive software is to do it – the pupil wouldn’t want both!

Braille typing can also be very fast, because of the abbreviations in contracted braille. Audio feedback of what is being typed relieves some of the visual burden of checking. Audio recording can be used as another alternative to writing.

Braille input/output

Hard-copy braille, important as it is in some situations, can be slow and inflexible to work with, but in combination with the best technology in braille notetakers and refreshable (or “soft”) braille display lines, it can be as efficient a medium to work in as print. Many of the advantages that sighted users enjoy, including the ability to edit, search quickly and store very large amounts of work, are even more valuable to pupils with a VI. The forthcoming implementation of the Unified English Braille code will support these advantages, as it will lead to improved translation and back-translation and the ability, if desired, to convey print formats and conventions more explicitly.

Ancillary equipment

Other items of equipment might be required by a pupil in connection with the main equipment provided. These can easily be overlooked, or assumed to be available, particularly as many are not specialist items. It is important that they are listed explicitly in any technology assessment report or recommendations, if the pupil is to the make best use of the chosen equipment. It is also important in the context of making a case for funding for the equipment, or deciding which department will be responsible for loaning or providing it. Some examples are:

Furniture

Correct posture is important for wellbeing and for the efficient use of equipment. Both the equipment and the pupil should be at the appropriate heights and distance apart for best visual efficiency and other functioning, such as typing. Standard classroom furniture is often not suitable. Primary school chairs are often too low in relation to the table to allow a correct posture for touch typing, with arms above the table and sloping slightly downwards towards the keyboard. An adjustable typist’s chair is best, but even a larger chair from a class for an older age group can help. Also laptop screens tend to be further than the optimum distance from the pupil’s eyes; a laptop stand that tilts the keyboard forward and brings the screen closer might help. A copy stand, possibly with an adjustable arm, can allow the printed material from which a pupil is reading to be positioned at the same horizontal level as the screen. A fixed table electronic video magnifier (CCTV), in contrast, is often better placed on a lower table or trolley so that the screen is aligned with the pupil’s eyes. 

Lighting

Some pupils may need a portable task light, to ensure adequate lighting on their work. Battery powered models are available and bulbs or tubes come in different “shades” of white light. Fluorescent or LED lights are cooler than filament bulbs, which might be safer or more comfortable if the light has to be positioned near the pupil’s head in order to give the required illumination without shadows.

Headphones

For a pupil with VI relying on text-to-speech headphones are essential in some circumstances. If the pupil needs to hear both the computer speech and the teacher then they can position the headphones with one earpiece on and one earpiece off, if a suitable design is chosen, although it might take some practice to get used to this technique. Volume controls can be confusing because there can be 3 or more working in combination, in hardware or software. Care should be taken to avoid uncomfortable or damaging sound levels. The system should be thoroughly understood by the support staff, and taught to the pupil when they are capable of understanding this, in order to avoid minor crises in lessons.

Mains adaptors/chargers, extension leads and power sockets

Battery-powered equipment is preferable for portability and to ensure that the pupil can work at any table. If the pupil has to sit near a power socket they may miss out on group work with their classmates. Battery life is commonly less than a school day, however, so to minimise interruption it is good practice to plan where they can most conveniently plug the equipment in, and to provide an extension lead if necessary. Rubber guards are available to cover trailing cables so that no one trips over them. Another alternative is to buy a second battery and charger, if available, and to have both batteries fully charged at the start of each day. Usually work must be saved before shutting down to change batteries, although saving work frequently is good practice that should be constantly encouraged anyway.

Printing the pupil’s work

Printing can be carried out by connecting a cable to a printer or a network point, or by transferring the work on a memory stick or card into a computer attached to a printer, or via a wireless network connection. It is important to test out a system for printing work before implementing it, including any hardware required, the organisation of stored work such as the location of subject folders, and also a system of keeping track of what homework has been set and what work has been printed and handed in.

Back to start of section
Pupil factors

The first objective of the assessment process is to choose equipment that reduces barriers caused by the pupil’s vision impairment as far as possible. We also need to consider factors related directly to the individual pupil. 

The pupil’s attitude to education generally and to technological aids in particular can have a marked effect on the effectiveness with which a proposed solution is implemented. Technology-based devices can sometimes be motivating if their peers consider the technology as fashionable or desirable, such as the currently popular iPad. 

At other times special equipment can be perceived as setting the user apart, as “different from normal”, and peer rejection sometimes follows. Belonging is a very strong social need, and being seen as “different” is challenging to a young person. 

One possible approach is to encourage the pupil to cultivate an attitude that accepts that they are different from others in some ways, such as the way they read and write, but that the outcomes, results and standard of their work can be as good and valuable as anybody else’s, and it is in this sense that they can feel “normal”. It isn’t uncommon that before they reach this stage learners reject special equipment for a while. The most useful thing to do is to teach them how to use such equipment so that they can make an informed choice in their own time whether to use it or not. 

Back to start of section
Other essential considerations 

It might be thought that the physical environment, technical support and training for the learner and staff could be considered after the chosen equipment has been purchased. However, if these factors are not considered as part of the assessment process, it could easily be found that the equipment is only partially successful in meeting the needs of the pupil with vision impairment. Worse still, the equipment could end up gathering dust in a cupboard after a few months if it really isn’t useable in practice.

Physical environment 

Desk and classroom space
Visual environment
Acoustic environment 

Desk and classroom space 

The need for some rearrangement of the classroom and extra space in certain places, is obvious for a pupil in a wheelchair. The same need is often less apparent for a pupil with a vision impairment, but most equipment that gives the pupil alternative methods of access to reading and writing takes up more space than a printed book or a pencil and paper. Staff training should  cultivate an attitude that accepts and promotes the necessity to make adjustments to ensure that the pupil with a VI has adequate space for their equipment. This might include working space at their desk and other space, perhaps on a side bench, where equipment can be on charge but readily available for use.

Visual environment

Classroom lighting, both natural and artificial, where the pupil will mainly use their equipment should also be considered, and task lighting provided where necessary. Lighting needs are very individual and professional advice should be sought from a qualified teacher of children with visual impairment, to ensure that lighting is adequate and glare is avoided, both directly into the pupil’s eyes and indirectly via reflections from any visual display or work surface. Tilting the display might be enough to avoid the worst effects, but this should be considered in conjunction with ensuring the pupil is sitting at the appropriate height. If this doesn’t solve the problem, screen filters can be investigated. If there is a choice, matt screens are preferable to high-gloss screens. 

Acoustic environment

Regardless of the equipment it is critical that the teacher can be heard clearly. The pupil may, in addition, rely on audio output from their equipment; text-to-speech is the most likely form, but there may also be various beeps and so on that are meaningful and supportive, to indicate capital letters for instance. For a child who relies heavily on listening to make sense of what is going on in the classroom, managing pupil noise levels is vital. In addition it may help to control the noise or move a pupil further away from other sources of competing noise such as overhead interactive whiteboard projectors, heaters and printers. 

Back to start of section

Technological environment

Technology in school
Technical support
Training for staff and pupil
Technology in school

Some pieces of equipment such as electronic magnifiers can be used entirely on their own, with no need for any kind of interaction with other equipment, other than recharging or replacing batteries. 

More complex equipment is not likely to be so self-contained. For instance anything that handles data files such as e-books or worksheets will need some means of transferring the files in. Equipment that is used by the pupil to produce work for a teacher will need some means of transferring that work out. These functions can be achieved at the simplest level by means of external memory devices, such as memory sticks or cards, or CD-ROM disks, but if the volume of material is large or frequently changing then a more sophisticated system might be needed. 

The school network may be the answer and may also enable access to other features such as email and the internet. This can raise other issues, however, and care must be taken to explore the options fully before committing the pupil with a VI to a particular piece of equipment. 

For instance tablet devices such as the Apple iPad offer many valuable features to pupils with VI, not least the built-in screen magnification and a screen reader. However, if the pupil could not connect their device wirelessly to the network to send files by email or to print their work then the accessibility and other advantages might be outweighed by the connectivity available with more “standard” equipment such as a laptop PC. 

Connection to school networks raises some issues. What seems at first to be technically impossible to a technician who isn’t familiar with VI technology, might be found to be possible with some expert input and a little extra persuasion of the school of the need to meet their obligations to the pupil with a VI under equality legislation. This is obviously a matter for delicate negotiation, but a sound technical knowledge of what is feasible and being as precise as possible about what you are asking for in technical terms all increase the chances of achieving the desired end. 

Security issues are often at the root of restrictions on what equipment can be connected to school networks. Windows has some very good basic accessibility features built in, such as display, mouse and keyboard configuration. However, many schools prevent access to the Control Panel or the Accessibility Options, which means that these features are not available. A standalone PC can be configured to meet the needs of a pupil with a VI, but this hardly counts as an adequate solution when schoolwork is set with the assumption that all pupils have access to the network and the internet. Problems also arise if parents or a VI charity are able to provide the child with a device that seems to be the best available to meet their needs. Many schools will not allow personally owned equipment to be connected to their network, and it may or may not be possible to persuade them to allow this facility for a pupil with a VI. Changes to policy and practice can make a positive difference to a child’s inclusion.

Some VI services have their own specialist technician, who can garner information both from their own experience in other schools, from equipment manufacturers or suppliers, and from other sources in the VI field, such as the vi-forum email list. Sometimes it is necessary to be pragmatic and make do with a solution that is less than ideal in the short term if the full planned system can’t be implemented quickly enough for the pupil to continue their education without interruption.

Back to start of section
Technical support

Technical support must be considered and planned as part of the introduction of specialist equipment. It’s probably simplest to explain this by means of an imaginary example.

Technical support regime example

A pupil with a VI uses a laptop PC with standard application software (word processor, spreadsheet and so on) and screen reader software. The technician in the local authority VI support team has set up the laptop with the following features to suit the pupils visual needs:

1. suitable display characteristics

2. special shortcut keys to enable the pupil to start programs quickly without hunting around on the desktop or in menus

3. a file structure within the main document storage area for each subject studied by the pupil

4. special shortcut keys in the default template file for the word processor program to perform some of the most common tasks, for example to select a heading style or to type special characters such as fractions or mathematical signs.

The first line of technical support is the specialist VI teaching assistant in the school, who supports the pupil on a day-to-day basis. This teaching assistant should receive training so that they have enough technical knowledge to provide the following support, and also possibly items 2 and 4 above. 

1. help the pupil to print off their work

2. find lost files

3. create new subject folders or sub-folders and help the pupil cultivate the skills to manage the efficient and reliable storage and backup of their work

4. deal with minor difficulties where the computer appears to have done something unexpected and the pupil has lost their place

5. oversee the day-to-day management of battery charging, encouraging the pupil’s independence as appropriate

6. monitor the condition of the computer and associated equipment, and report losses or damage

7. possibly to restore simple technical features such as a backup copy of the word-processor template file.

The second line of technical support would be provided by the VI team technician who set up the laptop in the first place. 

If there was a problem with the equipment that the technician couldn’t deal with then the third line of technical support would be the equipment and software suppliers. The teaching assistant and the technician have an important role to play in identifying the cause or source of the problem as far as they are able because such systems combine many hardware and software elements. The suppliers and manufacturers of the different elements of the system may not be fully conversant with each other’s products, or may just have inadequate information to isolate which product or part of the system is at fault. 

It is important that everybody involved understands and agrees these areas of responsibility. If the pupil is to have uninterrupted use of the equipment then it is important that problems and the circumstances under which they occur are reported accurately to the next level of technical support. An important skill for the teaching assistant in this respect is knowing how to keep a record of error messages by saving a “screen dump” and this should be included in the training provided. 

Another important aspect of good technical support is to have spare equipment available, if possible. It might not be identical to the pupil’s normal equipment; it might for example be an older model that still works well enough to be usable. It is easier to justify maintaining a spare machine if there are several similar ones in use. This is one of the advantages of providing the same type of device to several pupils supported by the VI support service. 

Back to start of section
Training for staff and pupil

Skills and training needs associated with the chosen equipment fall into two areas:

· skills for conducting the technology assessment 

· skills for delivering training to the pupil and the staff supporting them.

The person conducting the assessment needs to have the highest level of skill. They need reasonably up-to-date knowledge of a wide range of equipment that is available and to understand the setup and training needs and implications for daily use in the classroom in order to choose the most suitable option. This might be done by a QTVI with particular technology knowledge and experience, or by a QTVI in conjunction with a VI service technician. Other specialists might also make contributions regarding equipment to help overcome physical disabilities, dyslexia and so on.

Training for the pupil might take the form of a single short session for a simple piece of equipment, or it might comprise an extensive period of weekly lessons for the most complex. Ongoing tuition of this type might be combined with other individual learning programmes. For instance a pupil receiving regular one-to-one braille lessons from a visiting QTVI might also receive tuition on using a braille notetaker, combined into the same visits. 

The person delivering training to the pupil requires in-depth knowledge of the particular system chosen. The support staff in school should also have a good working knowledge so that they can deliver or support the training given by the QTVI between visits and enable the pupil to keep working when minor problems arise.

Back to start of section
Assessment procedure

Technology assessment is an ongoing process. In this section we look at: 

The importance of technical detail
What can the pupil really do?
The importance of technical detail

For all technology, whether mainstream or specialist, or hardware or software, it pays to pay close attention to detail. The exact spelling of device or program names, suppliers’ names, model numbers or version numbers can all help you to locate important information quickly and accurately. Accurate detail is also very important in any communication with your own or other organisation’s staff regarding technical support, especially in connection with errors and fault-finding. 

Model and serial numbers can usually be found on the back or underside of hardware. The exact model number is often longer and more complicated than the short version that is used in suppliers’ catalogue entries. The version number for software can usually be found in the Help menu for that program (press F1 if you can’t see it immediately) under the option “About [program name]”. 

Technical detail is especially important when comparing devices or programs to perform a particular task. For instance the accessibility options (text size and speech) for different members of the Kindle family vary considerably. If you receive a recommendation regarding a piece of hardware or software, especially if it is based on a particular technical feature, try to obtain this level of detail from the person giving the recommendation.

Back to start of section
What can the pupil really do?

When considering the pupil’s existing skills with equipment, their strengths, and difficulties they have already encountered it is important to see the pupil performing tasks yourself rather than relying entirely on reports from others. The exact conditions under which they are working – the computer setup and so on – and the exact level of the pupil’s independence are important. While support staff would not knowingly give false information, they might have a different outlook on what the pupil can do, and what might be possible with a little more technical knowledge. 

Back to start of section

Preparation for an assessment visit

As discussed earlier (How will this guide help?) there are a number of professionals who might lead or be involved with the assessment process, but whoever is responsible, it should most definitely be a collaborative activity. It is quite likely to be a QTVI with particular technology expertise from a local authority sensory support service; in other cases the school SENCO or an outside consultant might be the prime mover. The information below is intended to be helpful to anyone involved in the assessment.

Gathering information
Bookings
Planning the timetable of the visit
Gathering information

Gathering information is relatively straightforward if the person conducting the assessment already knows and works with the pupil regularly; if they don’t then care is needed to get the best information possible before they visit. The assessor needs the following information:

· Basic factual information about the pupil, the setting they attend, contact details for school and parents and so on.

· Clinical and functional vision test results, with dates, including the vision history if the condition is not stable.

· Details of any technology assessments conducted previously with the pupil, including a copy of any report produced, follow-up actions that were taken, pupil performance with any equipment that was introduced, etc.

· The pupil’s experience and level of skill with any assistive technology they have tried or used before. Details of equipment, operating system(s), application software and access software would be useful.

· The reason(s) for conducting the assessment at this time, including difficulties with any particular study skills or curriculum areas, or particular equipment.

· Any particular equipment or software that the pupil or their support staff think they would like to try or have demonstrated during the assessment visit(s).

Back to start of section
Bookings

It is important to use your time with the pupil as efficiently as possible. Following the suggestions below will help you to achieve this.

Date and time of the visit 

· Take advice from the school and possibly parents on when to make the assessment visit. 

· Check which lessons will be missed, ensure there are no conflicting appointments or school trips. 

· Allow plenty of time in the booking to set up equipment, conduct the assessment, write notes and pack away again. 

· Ensure the school and parents have your contact details so that they can let you know if there is a last minute change, such as the pupil not being in school 

· Check again to confirm the visit arrangements a few days before the chosen time. 

The room 

· Check that the room set aside has appropriate furniture, sufficient power sockets, controllable natural and artificial lighting and blinds, and a low noise environment. 

The people 

· Consider the involvement and role of the pupil, parents, teacher, TA, SENCO, QTVI, school technician and VI service technician 

· Think carefully about how many people you wish to attend for which parts of the assessment exercise 

· It can be better for the pupil’s concentration to do the main demonstration/assessment part with as few people as possible, then have others attend for the summary discussion. 

· Send invitations and obtain acknowledgements.

The equipment 

· If using any school equipment request any particular setup requirements in good time, for example access to the Control Panel to alter Display options 

· For portable battery powered equipment plan charging etc the day before and take spare batteries; 

· If demonstrating equipment you don’t use very often give yourself time to check it is working correctly and to refresh your memory of switch functions, software commands etc

· If demonstrating any equipment on loan from a supplier check that it will be available in good time 

· If the equipment will be in a cold car overnight, allow time before the assessment visit for it to warm up slowly, to avoid condensation 

· Remember to take extension cables and multi-way sockets.

Back to start of section
Planning the timetable of the visit 

There is likely to be a relatively brief window of time during which the pupil’s concentration and physical and visual stamina will be at their best. Use the information you gather before the visit to narrow down the trials or demonstrations to a small number of devices for each area to be addressed. 

Plan to show a range of solutions, possibly including free (for example bundled software such as Windows Magnifier), cheap (for example shareware such as AllerCalc) and more sophisticated (more expensive) options. If the free or cheap options are inadequate to meet the pupil’s needs you will have evidence from trials with the pupil to help make a case for the provision of something more sophisticated. Set the equipment up to suit the pupil’s needs as far as you can beforehand, but expect to spend more time on this when actually working with the pupil. 

Plan sufficient time to include:

· Recap in discussion with the pupil (and possibly a teaching assistant or QTVI) what tasks they find visually difficult in school or when doing homework and their prior experience with assistive technology.

· Demonstration of a small number of systems.

· Discussion of your findings with other interested parties, for example SENCO, school subject teachers, parents. 

Back to start of section
The assessment visit 

It is difficult to be prescriptive about how a technology assessment for a pupil with VI should be conducted. An assessment tends to be a mixture of teaching them how something unfamiliar works and assessing whether it would be helpful to them, once they’d used it long enough to master it. An assessor might change direction during the assessment from what they’d planned to do, to follow what seems successful with the pupil. 

It’s difficult to anticipate every eventuality in a simple tick list. A good outcome relies on the wide knowledge and judgement of the assessor. It is important to keep a quiet and calm atmosphere, i.e. not flitting from one option to another too quickly, with just one person communicating with the pupil most of the time. It should be explained at the outset that it is not a test and that nothing the pupil does is right or wrong. 

It can be difficult to decide on the basis of a short trial what equipment or working method is best for a pupil. If, for instance, a pupil has difficulty hand-writing or reading back their own writing, it might seem sensible for them to use a laptop PC as their writing medium. This will not be suitable immediately if they haven’t started to learn touch typing yet as it would probably be even slower than handwriting at first and would present an additional barrier to their work in class. What typing speed should be used as a criterion for switching to a laptop? In practice they probably won’t get enough use of a laptop to find out until they use one frequently for day-to-day work. 

An extended trial period might be the best way to find out, as long as they are given some basic keyboard familiarity initially. A gradual transition can be made, starting by using the laptop (or other device) for just one or two subjects where the volume of writing required is small and time pressure isn’t too great, for example for homework. 

Decisions regarding the choice between print-based equipment and braille-based equipment as the main working medium are similarly difficult to quantify. A braillist may find a braille notetaker the most efficient device for most classroom work, but they will still need to learn how to use a PC for applications such as spreadsheets that aren’t available on the notetaker.

You should let the pupil know at the end of the assessment visit what you plan to do next, if possible. You may be able to present a fairly straightforward and definite conclusion in a report. Alternatively you might need more information or to try something different, or possibly to wait until the pupils’ skill level (for example in braille or in touch typing) has developed further.

Don’t be put off by statements that this or that equipment cannot be afforded at this stage, as the most important thing is to find the optimum solution to meet the pupil’s visual and other needs. Funding can be discussed later, without the pupil present.

Back to start of section
Follow-up actions

Once the necessary trials have been conducted and the assessor has a clear idea of what equipment they feel is appropriate for the pupil, the steps outlined below can be started. 

Report
Equipment procurement
Setup
Installation
Training
Technical Support
Monitoring, evaluation and reassessment
Report

A formal written report of the technology assessment isn’t always required, but if it is, it’s important to be clear who you’re writing it for. A report is often required to support a case for expenditure on new equipment or training from an external provider. It may also be required as evidence of the assessor’s work, especially if their services have been bought in from outside.

At the very least it is important to keep a clear written record of the observations and outcomes of the assessment. These can be referred back to as part of the ongoing monitoring and evaluation of the success of the chosen solution. Even if things go very well at first, changes in the curriculum, increasing demands on the pupil or the unexpected changes in the pupil’s vision could trigger anything from minor changes or additions to the equipment to a broader technology reassessment.

Back to start of section
Equipment procurement

If a longer trial is necessary before making a long-term decision then it might be possible to hire the equipment from a supplier. In some cases hire fees can be deducted from the price if it is subsequently purchased. 

Alternatively the recommended equipment might already be available for loan within the school or the local authority VI service. Sometimes the pupil may have to wait for a short time until another pupil has finished with it, for example at the end of the school year when the existing user moves on to another phase or institution. 

If new equipment has to be bought important decisions have to be made. If the same equipment is already owned by the school or VI service, should an updated version be purchased, or would it be beneficial to buy the same again? New features might be useful to the pupil, but trailblazing with a new version of the operating system, might be best left to somebody else! Other users in the same school or VI team often offer significant support to the pupil or TA and this is likely to be more effective if they have the same version. 

Having a spare piece of the same equipment is an important element of technical support, especially if the pupil is critically dependent on it for their day-to-day work. This could be expensive if duplicates are needed for several different machines, but if several pupils use the same devices, one spare might be enough to act as backup provision for several users. 

Laptop PCs

If a laptop PC is to be bought it can be very difficult to choose from the large and frequently changing number of models on the market. Stability is sometimes achieved if a school or service already has an arrangement with a supplier, as they prefer to stick to a small range of models for as long as they are available. In this case it would be necessary to check that the models offered are suitable for the user with a VI. 

It would be useful to be able to give a minimum specification for a laptop suitable for use by a pupil with vision impairment, but this is difficult. The requirements could vary considerably, depending on what operating system is in use and what access software (screen magnifier, screen reader etc) is recommended. However, most new models, designed for multimedia applications (sound and video), have ample capability in terms of processing power and memory.

Remember to consider an external mouse, headphones, USB memory sticks, mains extension leads and an extra battery and charger. Here are some features to look for or to avoid:

· A high-gloss screen is likely to give troublesome reflections of room lights, windows, the user etc. A matt screen is preferable, although increasingly difficult to obtain.

· A pupil who depends on touch typing will find it easier if the keyboard is not too small and if there is not too much doubling-up of keys. For instance it is helpful to have separate Home, PgUp, PgDn and End keys, rather than ones that require to be pressed with an Fn or other key.

· A headphone socket is essential for a screen reader user who needs to hear what they are doing while in class. A hardware volume control might also be easier to use than the Windows volume control.

· A wireless facility is useful for connecting to the network while in school, although it is sometimes desirable to keep the laptop “standalone” if the network imposes too many restrictions on accessibility settings.

· It is sensible to make sure there are at least 3 or 4 USB sockets. A USB socket is useful for swapping data in and out of the laptop on memory sticks, especially if it is used standalone rather than networked. Another would be required for an external mouse. Yet another would be needed if a camera (such as Opti Verso or ClearNote) is to be used to view the board.

· There’s unlikely to be a lot of choice of operating system, but if you are buying at a time of overlap, when an established OS is in widespread use in school and a new one has not been in use long enough for teething troubles to have been overcome, it might be beneficial to choose the established one.

· Some laptops require their internal cooling fan to run all the time, which could be a distracting noise in a quiet classroom.

Funding

If the equipment is to be used at home, rather than in school, charities such as the National Blind Children’s Society (NBCS) or VICTA, may contribute towards the cost. The school or local authority are expected to fund equipment for use in school. 

Back to start of section
Setup

Having taken some trouble to choose appropriate equipment for a pupil, it is important to spend some time enabling them to make the best possible use of it by customising its operation as far as possible to match their visual and any other needs. The need for attention to some aspects of the setup configuration, such as the visual characteristics of the display, are obvious; others are less so. If, in MS Windows for instance, the main applications are allocated special shortcut keys, in association with Start menu options or desktop icons, then the visual characteristics of the desktop icons won’t matter as much, because the pupil will rarely need to look for them. In any case it is good practice to remove icons that the pupil will not need from the desktop to reduce visual clutter.

If the hardware or software fails it is desirable to be able to re-create the setup as quickly as possible. There are sophisticated ways of doing this, for instance by storing a complete copy of a hard disk, but this might be of limited use if a replacement computer system is not identical. Keeping a copy of the Windows theme file and the Word template is simpler and saves a lot of work and partially solves the problem. 

PC Setup

A PC, whether desk or laptop, running MS Windows and Office can be customised in many ways. A PC Setup pro-forma has been developed by the author over a period of years and is available at www.rnib.org.uk/professionals/education/support/Pages/assistive_technology_assessments.aspx. The form acts as a prompt to the person setting up a computer to consider any aspect that might be relevant to a user with a VI, and also as a record of the initial setup and any subsequent changes, additions, or faults and repairs.

Shortcut keys can play a large part in making a computer accessible and can account for a large part of the setup time. They fall into several groups, originating in different parts of the software system, and there are a very large number of them, more than even the most able pupil will remember. The pupil must therefore be taught the most useful ones, in conjunction with more general strategies (for example the Alt key for menus, and navigation with the Tab key) for software functions that are used less often. 

It is important for the person setting up the laptop to have a good knowledge of the shortcuts most commonly used by pupils with VIs as well as those required by this particular pupil. It is necessary to design an overall scheme that prioritises shortcuts for the tasks the user will perform most frequently and that avoids conflicts, i.e. avoids setting up shortcuts that are already in use by another program. Alternatively it might be decided to deliberately override or change some of the existing ones.

The PC Setup form (see above) incorporates a set of shortcuts that have been used successfully by many students for some years, with individual variations in some cases according to need.

Braille notetaker setup

Braille notetakers, in contrast with PCs, have fewer options for customising the setup to suit the user’s needs. This is partly because there is no visual display for the user, which is the focus of many of the adjustments made to PCs, and there is little need for special shortcut keys because the interface is menu-driven rather than a mouse-driven Graphic User Interface. (There might be a visual display for the teacher, but generally the requirements for setting that up will be simpler.) 

Nevertheless braille notetakers are complex devices with many options, such as the voice characteristics (pitch, rate and volume) and the braille grade (contracted or uncontracted). Clearly the person setting up the equipment needs to be familiar with braille, the device and the pupil’s preferences. 

Some setting up of equipment can be done before delivering it to the pupil, but some may need to be done in collaboration with the pupil, either on delivery or after a period of getting used to the equipment.

Back to start of section
Installation

Having spent time and resources choosing the right equipment, purchasing it and setting it up, careful consideration should be given to where and how it is to be used and stored. The following factors should be given attention.

· Where will the pupil use the equipment? If in more than one classroom, what arrangements will be made to have it there, ready and set up, at the start of each lesson? Bear in mind that it would not be reasonable to expect small/young pupils to carry heavy equipment in addition to a pupil’s normal load of books, lunch, sports gear etc.

· Where will the equipment be stored and, if necessary left on charge, overnight and at other times when not in use? There need to be adequate power sockets, a safe surface where passing people will not knock it, and where the equipment will not overheat. It is also best if it is not on view to potential burglars near a window. The location should be accessible to the pupil too as sooner or later they will be expected to fetch and replace the equipment independently.

· If the equipment is fixed rather than portable, such as an electronic video magnifier (sometimes called a CCTV) then the location should be not too far from the pupil’s usual seating position so that they can go to it easily whenever it might be helpful.

· Appropriate furniture that encourages good posture and working practices should always be considered in connection with new equipment.

· Lighting can help or cause a problem for pupils with a VI, in different circumstances. There should be adequate lighting on their work and the screen or keyboard should not be in the shadow of their own body cast by overhead or natural light. Glare coming from in front of the pupil should be avoided by the use of blinds or choosing a different seating position or direction. A check should also be made for reflections from equipment screens, caused by overhead lights or windows.

Back to start of section
Training

Training for the pupil

The pupil is likely to need some training on any new equipment. This could be anything from a short one-off session to an ongoing programme over many years. There is, however, some argument for ensuring that the staff who support the pupil receive training first, or possibly alongside the pupil. Parents might also be interested to be shown at least the basic functions of the equipment, so that they too can be supportive if the pupil has difficulties when doing homework.

An area that can easily be overlooked is the general care of the equipment. This should be taught to the pupil explicitly, not left to chance. Obvious hazards such as food and drink should be kept away from equipment, just as with any other computer equipment in school – the standard rules should apply as for any other pupil. Mains adapters or chargers are particularly vulnerable; the cables can be damaged by frequent careless handling, or by wrapping too tightly. The school or service issuing the equipment will probably not allow passwords to be changed, or new software to be installed without permission. These rules should be established, printed or brailled in an accessible form for the pupil and explained carefully to them from the start.

It is also common practice to draw up some form of agreement between the school, VI service and parents regarding the care of the equipment, the responsibility for repair or replacement and insurance arrangements. 

Supporting materials

It is usually helpful to provide the pupil with a hard copy reminder sheet of the main commands, shortcut keys etc for their equipment in their preferred medium (examples are available on application to the author at vernonwebb51@hotmail.com ). This can be very brief initially, including only the commands that they have been taught. It can be expanded to cover other topics as they are covered in their lessons on the equipment. When they are more familiar with the equipment a software version can be provided on the equipment, with its own shortcut key for quick and easy access. It is usually helpful for the staff to have a copy of the reminder sheets too. 

There might be a Help facility built in to the equipment, but this can be difficult to use, especially for pupils relying on access technology. If they can’t remember a command in the access software then it might prevent them from using the access software Help facility! 

Training for the staff

Staff who support the pupil will be their first line of technical support as minor problems arise in day-to-day use of the equipment. If they are at least familiar with the basic functions the pupil is expected to perform, and how to get out of the most common difficulties, then the pupil’s work will suffer minimal interruption and confidence will be maintained. Typical minor problems and their remedies might include:

· Jumping to the wrong program, eg from Word to Excel, by pressing an incorrect shortcut key or accidentally clicking the mouse; the pupil needs to be familiar with the shortcut key Alt with Tab in order to jump between programs that are currently running, in order to return to the one they wish to work in.

· Losing your way in the menu system or file structure in a Braille Note; the key combination E with space acts like the Escape key on a PC, but of course it’s not obvious to the user or their helpers, so it needs to be taught.

Back to start of section
Technical support

A pupil who uses pencil and paper for school work knows where to find more paper and a sharpener when the pencil is blunt or broken. They are rarely held up for very long for want of their writing equipment. It follows that a pupil with VI who is dependent on equipment based on higher level technology will require a more sophisticated backup system if they are to keep working without interruption. 

Some simple things can be done to deal with predictable problems. For instance spare batteries can be available if standard batteries are used in the equipment. It helps to keep them close at  hand, for example in the equipment bag.

Technical support will be provided by several people, possibly including teaching assistants, school technicians, VI service teachers and technicians, the supplier or the manufacturer of the equipment. It is important to be clear about who is expected to provide what support and how to contact the appropriate person if needed. If equipment has to be sent away for repair then it is desirable for a spare to be available in order to keep the pupil working, even if the spare equipment doesn’t have all the functionality of the faulty equipment. It is important to transfer the pupil’s current work to the replacement equipment.

Back to start of section
Monitoring, evaluation and reassessment

It is good practice to monitor the effectiveness of special equipment at enabling the pupil to do what was expected. Monitoring can take place naturally in conjunction with lessons on the equipment, or at periodic monitoring visits by the QTVI, or at formal reviews. 

If the expectations are not fully realised then it might be necessary to look a little further into the causes. It might be that some training could be reinforced, or that there is some obstacle in the arrangements within school. Alternatively it might be that the hardware or software has some limitations and could be improved or replaced. Occasionally it might be felt appropriate to arrange further demonstrations or trials in a fresh technology assessment. Any of these circumstances might also arise if the pupil’s needs change, because of changes to their vision or other factors.

The pupil’s needs should always be reviewed if they make a transition from one setting to another. The responsibility for funding and provision of their equipment might come under a different organisation, as sometimes occurs when a pupil moves from local authority provision into Further or Higher Education. Even if they are to continue with equipment to the same specification it might be necessary for the receiving institution to provide a new set. It is important to conduct a review in good time, so that new equipment can be in place, set up and ready to use, as soon as the pupil starts at the new setting. 

Back to start of section
Summary

An assessment of the possible assistive technology needs of a pupil with a vision impairment is likely to be successful if:

· The assessor has a wide technical knowledge of relevant hardware and software, and of the features likely to be helpful to the pupil in overcoming the barriers caused by VI.

· The assessor gathers relevant information about the pupil beforehand, including areas of difficulty where technology might help.

· The assessment visit is planned and prepared carefully.

· The follow-up to the assessment incorporates adequate attention to the setup configuration of the equipment, the installation of the equipment, training of staff and pupil and having a good technical support regime in place.

Vernon Webb

October 2013
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