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Children and adolescents today are citizens of the new world of technology.  To them, it is a very ordinary and quotidian activity, with which they deal in a natural and undaunted manner. 
However, students with visual impairment find themselves clearly at a disadvantage, for regardless of whether the web pages and the educational applications are accessible or not, almost 100% of the contents of these pages are not accessible.
The problem becomes more serious when we are dealing with students corresponding to the lower educational levels, in classrooms where they only work with software, practically without books or notebooks, a situation which is beginning to become a reality in Spain.
True access to the technological advancements facilitates integration while a lack of access becomes a clear element for exclusion.  The ONCE, Organización Nacional de Ciegos de España – Spanish Organisation of the Blind, is convinced of this and so it has created the ACCEDO group (ACcesibilidad a Contenidos EDucativos ONCE – ONCE’s Accessibility to Educational Contents), to which I belong.  Our goal is to help the creators of technological educational content make these contents accessible to children and adolescents with any kind of visual impairment.

In this report, we are going to analyse the problems we encounter and to propose possible solutions, give some examples of what can be done and set up the challenges which must be met in the future.

ACCESSIBILITY TO EDUCATIONAL CONTENTS 

When we talk about “Accessibility to Educational Contents”, we are referring to more than just the mere accessibility to the tool itself and its handling.  We are referring to the possibility of a student with any type of visual impairment being able to make use of the same programme as his sighted classmate, simultaneously with him, sharing a computer and attaining the goals for which the activity was originally designed.
This can be achieved from the design of the activity, its programming, the adaptation of its contents and the use in some cases of specific assitive tools. 
We have experience in adapting activities, contents and texts in every country. We also know the different support tools which are being used at present. The time has come to investigate new forms for accessing the information and carrying out the task of creating greater awareness of this need. It is necessary to convince those who do the designing and programming that the accessibility is feasible if it is programmed adequately from the very beginning, while changing an already finalised application is almost impossible.
In order to help the designers and programmers, we have developed a document called “Guidelines for the designing of educational media to make them accessible to individuals with visual impairment” in which we speak about different types of applications, which the students in terms of age and experience can use, and the way to make each one more accessible. (Spanish languages versions; English version)

· Unguided applications are standard applications, which follow a series of basic design guidelines and can be handled with the assistance of a screen reviewer.  These applications are appropriate for students with a sufficient familiarity with the handling of a keyboard and the screen reviewer, but they are not advisable for the earliest school levels.
· Guided applications are applications accessible on their own, without the aid of screen reviewers.  They have a locution or a character which instructs or guides the student on how to carry out the activities proposed and it gives him information on the results. 

THE ADVANTAGES OF USING A COMPUTER FOR THE STUDENT WITH VISUAL IMPAIRMENT

Blind individuals can find great advantages in the use of technology. Doing the shopping, contacting the town hall, reading the telephone bill… are just some examples of what computers can do for a person without sight in his everyday life.  Furthermore, computers can offer important professional possibilities.
But, what is the current situation in the school?
Over the last few years, technological advancements have facilitated school life through tools like spoken Braille, Braille displays, scanners…
The screen reviewers have made it possible for blind students to access a large amount of information through internet, communications via e-mail, etc. 
Just as important as the access and handling of the information for the students with visual impairment are the benefits which advanced technology can furnish on a personal and social level.  The sharing of tools and activities in a real way with sighted classmates increases the feeling of self-esteem and competitive spirit, and also improves the possibilities for integration.  Furthermore, the possibilities for communications which are opened up with modern technologies also facilitate social relationships and every day participation to individuals with visual impairment. The benefits are indeed evident. 

Today computers are no longer a support material for they have become an ordinary tool for use in all the subject areas. The introduction of the computer in the classroom is a reality in many schools and the age for initiation has dropped to the earliest learning stages. The use of the computer is generalised for the study, expansion of concepts, doing of exercises, consultations, examinations …
The problem is that it is almost impossible to achieve an efficient use of the contents inserted in the educational programmes at this time for the blind children. 

FUNDAMENTAL PROBLEMS INVOLVED IN THE HANDLING OF THE COMPUTER BY STUDENTS WITH VISUAL IMPAIRMENT

Experience shows that children and adolescents with visual impairment can use a computer. All they need is the right tools and a bit of patience at the beginning of the learning processes.
However, one thing is handling a tool and another very different thing is using it in an efficient manner. 

Getting to know the current possibilities offered by technology to blind people should not allow us to ignore the difficulties which would be involved in their handling. If we keep these problems in mind, it will be easier to resolve them. Let us take a look at the fundamentals:

· Vision globalises; hearing and touch do not. We must also say that not everything visual is understandable, either to hearing or to touch. The Designing Department will have to take this into account and furnish the necessary information but not in an invasive manner.

· As regards the educational applications, it is not enough just to know how to use the keyboard, nor the locutions, for the development of tactile perception is a goal which cannot be ignored.  It will be necessary to investigate the way to allow the blind child to explore by touch what the others can observe visually.

· The customary use of the mouse is impossible for blind children, and so it is necessary to investigate new tools which will allow for activities of localization and implementation. .

· The language used can be confusing for children who do not see (click on, copy, paste, etc.), in addition to the obvious impossibilities or difficulties in the visual imitation.  This means that prior explanations in the use of the application must be clear and that the teachers will have to help the students in the beginning.

POSSIBLE SOLUTIONS

The solutions are as varied as the problems and we can analyse them from different angles: 

Creating Awareness

In order for the educational programmes to really be accessible, society must first understand that blind children have the same needs and the same rights to use and take advantage of all the technological resources in the same way as individuals who can see, do. 

Training and Counselling 

Designers and programmers have to know the public for whom they are doing their programming.  In this case, they have to know the age group for which each programme is intended, and also the characteristics of the students and their needs. It is necessary to have an idea as to the way the children and adolescents with visual impairment perceive things. As that training is long and very specific, it is necessary for the specialists in the matter to pay special attention to our advice. The way to do so will depend on each country and institution, but it is important to understand that the programmes can only be accessible if they are programmed as such from the very beginning.

Programming

When developing these applications, it is necessary to take into account a series of requisites which the programmes must satisfy so that they can be accessible and they must be related to the language used, the exercises to be done, the necessary chromatic contrasts, the type of lettering, the ways of handling the applications, the access tools to be used, etc.
In order to accomplish this, in the ACCEDO Group, we have drawn up the afore-mentioned document “Guidelines for the designing of educational media to make them accessible to individuals with visual impairment”.  The purpose of this document is not to promote the design of special educational media, but rather that those which are developed can be handled by students with visual impairment.
The work method which is customarily used is the following:

1. The individual responsible for developing the contents, usually a teacher, prepares a script.  In it, we furnish the pedagogical orientations related to visual impairment and assistance in the selection of activities and their adaptation. 

2. Once the script is prepared, the designers make the drawings just as they have been described at this point, special guidelines are given in relation with colours, sizes, contrasts…, so that the visual appearance of the application can be handled by students with any type of visual pathology.

3. And finally, the script and the design must then undergo a programming phase. At this time, technical orientations are given to the programmers so that all the elements are adequately labelled, so that the programme can be handled simultaneously with a mouse and with a keyboard, so that the screen has a locution which explains its contents, etc.

Investigation of new tools 

The programmes can be made accessible by using the keyboard in some activities.  However, there are others for which another type of support tool is required, either for the use of the mouse or because in some way, they require the use of the touch by blind children.
We find many of them on the market, which would reduce the costs and contribute to the normalisation and integration of the students. 

Digitalising Tablet

The Digitalising Tablet is a magnetic plate made of plastic material which reflects the area of the computer screen which one desires, and on which it is possible to draw, write, surf… by using a magnetic pencil which replaces the mouse. With this tool, many of the exercises present on the screen can be adapted in order to make them appear in relief so that the blind child can work in exactly the same way as the child with sight. This adaptation can be printed and it can be produced in relief in different ways: with different types of textures, with a fuser oven, with a Braille typewriter, with a writing frame or slate… which would make it possible to adapt the costs to every one’s possibilities. 
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Image: Example of an adaptation: first there are seven bells in the screen, with different sounds, that are activated when you click with the mouse; second, we have the seven bells embossed with different textures; third, there is a picture that shows you the adapted drawing in the digitalized tablet and its corresponding one in the screen of the computer.

PC Tablet 

The PC tablet is a laptop with a screen of 12.2”, which is made interactive by means of a magnetic pencil.  It has the same functions as any laptop and it makes it possible to interact with the screen. 
Its manageability, luminosity and resolution can facilitate the work, and it is a highly motivating tool for the students with light to moderate visual impairment. They can place the PC Tablet in the most appropriate position in regard to inclination, luminosity, glare, etc. 
The possibility of being able to work directly with a pencil on the screen like a mouse facilitates the students’ work a great deal, for he needs a lot less visual – motor effort and it is more direct than the use of the mouse.
There are also interactive Screens and Blackboards on the market which may prove especially interesting for the children and adolescents with visual impairment.
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Three pictures of children using the tablet pc: drawing program, Windows journal and an example of the working distance

Shared responsibility 

We all appreciate the importance of a real accessibility to the educational contents because we understand the need and the right of the students with visual impairment to work with equal opportunities with the rest of their classmates.  This has to be done through team work, with each one assuming his portion of the responsibility:

· The governments must be the ones to legislate and apply policies of equal opportunities under which the accessibility is contemplated and they should also furnish the necessary tools and materials which will make that equality possible.

· The institutions and associations which defend the rights of the handicapped people and their professionals must encourage policies and advise and train all those who require it.

· The Designers and Programmers must become involved in the task of making their programmes accessible to every individual.

· The teachers and other professionals of the educational world must seek the recourses which are more accessible to all the students, as well as elaborate or create to the extent that their training allows accessible support resources.

THE ADVANTAGES OF THE ACCESSIBILITY OF CONTENTS 

The accessibility of contents, as we understand it and as we have explained in this report, offers great advantages for universalising the education of the students with visual impairment:

· Integration: Children with visual impairment can use the same programmes as the rest of the population

· Standardisation: The support tools are found on the ordinary market 

· Solidarity and generalisation. Work on the web will make it possible to share the accessible materials among professionals of different countries.

· Lowering of costs. The use of resources on the web and the tools for customary use will make it possible to lower production costs, thus making it possible to help a greater [image: image3.bmp]number of students.


Image: Examples of three children using the digitalizaed tablet with exercises dealing with dragging with the mouse
OUR CURRENT CHALLENGES 

Up until now we have discussed the advancements obtained throughout this year.  We are aware, however, that there are still many more challenges to be resolved.

Technical challenges

· To rely on a “validator” of contrasts not only for text but for the different sizes of the figures, so that any designer can make tests with the colours chosen and verify their degree of accessibility.

· To investigate with Braille printers which will allow for a truer tracing of an image than what is possible at present with the current printers.

· To develop conversion programmes of characters from Ink to Braille of 6 and 8 points in order to initiate the reading and writing with the Braille line.

· To obtain designer programmes which will include easy accessibility tools for the teachers and other professionals who want to programme them.  

 

Educational challenges: 

· To analyse and adapt ourselves to the methodological changes taking place in the classroom with the introduction of information technologies as a daily tool in the teaching – learning process.

· To study and make decisions on certain specific learning processes, such as Braille of 6 or 8 points, calculations, etc.

· To investigate the right age for introducing the different support tools which are being proposed.

· To consider the changes which must be produced in the support structures as a result of the introduction of the modern technologies as a customary tool for use. 

 

ACCESSIBILITY IN CONTENTS IS INCLUSIVE, 
NECESSARY AND POSSIBLE 
***** 
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