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No teachers would probably agree as to which components of the school curriculum and which subjects should be treated as the “most important”. But with totally blind children, especially those born blind, communication and understanding concepts directly related to independence, mobility and orientation are probably those areas which require, and quite rightly, receive particular attention.  For what use would it be for a child or a young person to know that Big Ben was a tall building if the concept of “tall” remained a mystery, since everything extending beyond the child’s stretched out arms is either tall, high or long, if ‘behind’, ‘in front of’ and even ‘right’ or ‘left’ can mean different things depending on the spatial relations obtaining between the child and the objects or persons to which these terms apply. 

The purpose of this paper is to introduce a range of ideas, educational tools and practical solutions for facilitating a meaningful use of language and understanding of difficult concepts through leisure activities and exercises involving the use of Braille and tactile graphics – the two “languages” which, in addition to speech are the most effective media of communication accessible to children who cannot see.

The first part presents the rationale behind the proposed solutions. It is not immediately obvious to those not involved professionally with children who are blind, especially those blind since birth, that sensitive fingertips are not enough for a meaningful contact with tactile drawings and other types of tactile illustrations. Adding to this the fact that the choice of such illustrations, drawings, diagrams, maps etc. is very limited compared to the abundance of visual materials, it should not be surprising that totally blind children and even adults do not always benefit from such materials and find them uninteresting, if not meaningless. 

While access to Braille does not in general pose such a problem, the raised dots which make Braille texts cut off their users from sighted readers. Therefore, the materials proposed in this presentation come in both Braille and print. Most of them are games and leisure activities designed by the author of this presentation to help children like Tom, a seven year old totally blind child who did not like going home for week-ends from his special residential school, because at home he had no one to play with. 

At a time of highly advanced technology, voices appear questioning the future of Braille. Why bother to spend hours, weeks and months on learning and mastering Braille skills if one can switch on a cassette recorder and listen to a book, or use synthesized speech to hear back what one has typed on a computer keyboard!  There is not much point in trying to convince young totally blind learners that Braille for them is exactly the same as print is for sighted people. One must look for new, exciting ways to engage children in activities involving reading and writing in Braille not only in the school environment but also at home, in play and leisure activities which might be enjoyed together with sighted peers or parents and care givers.

Books with text in Braille, print  and  tactile illustrations seem like a perfect solution to finding interesting, exciting reading material accessible to both sighted and non-sighted readers. Unfortunately, their authors and artists involved in the design are not always aware of the fact that many of these illustrations are either totally meaningless to a child born blind, or that the illustrations require careful guidance and earlier preparation for a meaningful contact with two dimensional representations of three dimensional shapes and spatial relations. With all of the obvious benefits that tactile illustrations can bring, one must remember about the equally obvious danger (when one gives it a moment of thought) of creating a totally distorted and untrue picture of the reality which a blind child may not be able to verify. A spiral line frequently used to represent smoke coming out of a chimney may easily leave a totally blind child convinced that smoke does indeed look (and possibly feel) like a long, twisted piece of wire. Likewise, as E. Wieckowska (2003) points out, the half circle with lines extending down from it will not immediately and without preparation convey to the child the true, dome-like  or umbrella shape of the jelly fish.

Gaps in blind children’s knowledge of the world continue to surprise, no matter how  many years one has worked with them, but even more impressive is their capacity and the hunger for knowledge,  for  discovering all those wonderful mysteries of the  world – that one can see a big mountain through a small window, even if the window is closed, that sighted people can recognize themselves and their friends on a slippery piece of paper called “a photograph”, or that one can draw a table, a chair or a bed  with just three simple lines.   

One cannot overestimate the role which children with a visual impairment themselves can play in prompting teachers and parents the best way to explain the mysteries and secrets of this predominantly sighted world. And there is no better guide to the equally rich and intriguing world of blind children than listening to their language.

A blind child’s question: Does a stone look the way it feels? can be interpreted as an attempt to translate inaccessible vision, to touch, something that can be experienced and understood. Similarly, the child who once said “I can hear that I’ve lost my way but I don’t know where I am”  is probably referring to objects serving as points of reference just as we would in an unfamiliar environment, but signals awareness of these objects though the sense of hearing rather than sight. 

Just as sighted children make a discovery one day that those funny black marks made on paper can stand for words and sentences, or for individual letters representing the sounds of language, so do blind students learn at some point that one can communicate with other people not only by speaking but also with the help of lines of tactile dots called Braille. For young, totally blind learners, more so than for sighted students, labelling objects for example is a lot more than an exercise in spelling. It can be an important lesson of associating objects with names, a lesson about ways of preserving memories, expressing opinions, a lesson in leaving a permanent mark and evidence of our existence, an effective way to learn about the past, about other people and countries –  about the world.  

In addition to speech and writing, over the past few years a different medium of communication has become increasingly accessible to totally blind persons: tactile graphics. .Drawings, photographs, signs, computer icons have all become omnipresent in the lives of sighted people, and there is a growing understanding that blind people should not be deprived of the possibility to explore maps, floor plans of buildings, educational drawings such as cross-sections of living organisms (e.g. cells) or of three-dimensional objects present in our immediate and more distant environment. But just as efficient use of Braille requires early start and constant practice, so does, and even more so, confidence and meaningful use of the “language of drawings”, as E. Wieckowska (2003) calls tactile illustrations, will only be possible if it is carefully and systematically taught and maintained. 

And what better way is there to do that than to achieve this goal by offering an opportunity to play and to do things. to take part in real or pretend activities combined with quizzes and language games requiring the use of different amounts of Braille, compatible with the young learners’ abilities and interest? What better way to introduce children to concepts seemingly inaccessible to children who have never seen, who desperately try to understand vision and come with their own definition of sight, like the nine-year old girl who once said:

I think I know what it means “to see”. To see must be like being able to tell the future because you know NOW that there will be a tree, and I will know later, when I walk up to the tree and touch it.

Understanding spatial relations obtaining between objects.

It is not immediately obvious that the above statement made by a congenitally blind child has profound consequences for our understanding of the problems that totally blind persons may encounter with interpreting, or ‘reading’ tactile illustrations. Anything that is on a blind child’s path but is outside of the child’s reach is a future. This is confirmed by a description of the way to school made by a young student of a special primary school for children with a visual impairment;

When I leave the house I turn left. Then I walk straight on until I come to a hole in the asphalt and then I turn left. I then walk straight on until I come to a crossing with cobblestones. I then walk across this street. Then I walk along a fence until I come to the school gate. I then turn left and walk along the curb until I reach the school door”. 

This temporal interpretation of spatial relations obtaining within groups of objects is just one of the difficulties which a blind child encounters when confronted with a tactile drawing, no matter how good the quality and the design of the illustration may be. Confronted with a tactile map of an unfamiliar area, the child will most certainly not feel confident about decisions concerning the spatial relations obtaining between objects shown in the map or floor plan, which will still remain “temporal” if only because the child will access them one at a time, one after the other. It is therefore extremely important to start work with plans and maps with much smaller areas such as table mats and breakfast or lunch sets, where all of the real objects and drawings representing these objects can be accessed immediately and at the same time, without having to move from one object to the next. 

This is the assumption underlying exercises in mobility and orientation for young totally blind learners proposed by A. Talkuner and E. Wieckowska (2005), and in activities used in English language lessons for totally blind learners described in Marek (2000).  The exercises start with different arrangements of familiar objects on a table mat. A real cup, a saucer, fork, knife and spoon are used alongside with drawings of these objects familiarizing the child with the idea of a plan and preparing the child for dealing with larger areas such as a table, again with different arrangements of  lunch sets prepared for different numbers of people. The exercises supported with tactile illustrations are an invaluable source of activities facilitating understanding of spatial relations and concepts such as near and far edge of the table mat, next to, between, behind, in front of etc..  and are a good start for understanding floor plans of rooms and buildings, playground  and maps of the child’s town and maps in general.

Understanding the relation between objects and drawings.

For understanding these concepts it is first necessary to ensure that the symbols used for drawing objects like a cup, soup bowl or plate will make sense to a blind child. The relation between objects, which are three-dimensional,  and drawings – two-dimensional symbolic representations of these objects is extremely difficult to understand. To appreciate the level of this difficulty it is enough to quote a description) of a drawing of a London bus made by a congenitally blind child and reported among others in Marek 2005. The drawing consists of just three lines –one for the step, one for the vertical pole helping to board the  bus and one for the seat – a perfect temporal representation of a bus. Neither wheels, nor windows, not even the rectangular shape of the bus – so obvious components of this familiar vehicle were included in the drawing. 
A table drawn by another child born blind had all of the important features including the table top and the four legs, but did not resemble a quick sketch consisting of three lines which a sighted person might produce – a horizontal line for the table top and two vertical lines for the legs. Presented with such a tactile drawing and asked what he thought the drawing represented, one blind child proudly replied “I know. These are three lines” (Marek 2000).  

To facilitate understanding of the relation between objects and drawings, the author designed and tested with totally blind children and adults an educational tool called Transfograph, instantly “transforming” models of familiar objects (different pieces of furniture) to tactile outlines or flat shapes representing frontal views of these objects. The tool, first described in Marek (1997) Over the years, the tool has proved very useful in explaining the conventions used in two-dimensional representations of three-dimensional objects. By sliding a model of a table, chair, bed or refrigerator into a box through a slot matching the outline of the object, a tactile outline, or relief is produced which can be compared with tactile drawings of each piece of furniture. The effectiveness of the tool is confirmed by correct generalizations made by children and adults about the ways two-dimensional drawings of other objects could be made (Marek 2000, 2004).

Exercises with the Transfograph  can be a good introduction not only to interpreting tactile illustrations but also to producing structured drawings by children themselves. A table, for example, drawn by a blind child before the exercise with the Transfograph had a tabletop shown as a rectangle and four legs extending in all directions from the four corners – a perfect representation of the sequence in which the table was explored. While this is certainly a perfect way to capture an object, it does not follow the “sighted” conventions used in drawings, convention which blind learners ought to understand for a meaningful contact with drawings found in school course books, many of which are shown as projections of objects.  

Understanding processes

The obvious truth that one learns best through direct experience applies just as much to sighted children as it does, perhaps even more so,  to those who cannot see. Deprived of vision, totally blind children not only have fewer opportunities to engage in many activities which sighted children take for granted as their natural pastime  but they cannot count on “accidental” learning by observing other people, actions or phenomena.  It is therefore extremely important to create, through play,  environments and situations which will offer direct experience or imitations of situations which they might not otherwise encounter.  

A combination of books with tactile illustrations and specially designed toys can prove extremely useful for creating an imitation of a situation which a blind child might not normally encounter – thus contributing towards expanding the child’s understanding of new concepts and the knowledge of the world. While static situations are relatively easy to re-create and analyze, processes are much more difficult. Imagine a ball being thrown in the air. A sighted child will feel the ball in his or her hands. The arc made by the ball flying in the air will clearly be visible as the child follows the ball going up and then coming down with a bang (or a few bangs as the balls bounces off the ground) heard from the distance which the ball has covered – an obvious indication, confirmed by vision and sound that the ball has landed. For a totally blind child there will just be two stages – first, feeling the ball held in both hands, a moment of silence followed by a noise heard in a distance. What happens in between remains a mystery.

“Farmer Jack’s Truck” – an educational set (Marek 2005) is an attempt to combine exploration of tactile drawings with hands-on experience of the activities and processes shown in tactile illustrations. The set consists of a book with text and tactile illustrations and a wooden model of a lorry with a load of bricks and blocks of concrete, and a plank used as a plane along which the “heavy” blocks are transferred into the truck.  Each stage of the process, starting with finding scattered bricks and blocks in Farmer Jack’s garden, through sorting them and classifying according to size, then loading them and arranging on the truck’s platform can be performed by the child and compared with a corresponding tactile illustration. This way, a set of illustrations which would have little significance to the child not only become meaningful but also entertaining, and helping understand a range of concepts which might otherwise remain unfamiliar, perhaps for a number of years as was the case with a young woman born blind who waited until her mid twenties before she had a chance to find out that airplanes did not have to flap their wings in order to fly and move in the air. 

Sequencing – from simple to complex drawings.

Trying to interpret (read) a tactile drawing a blind person must make a number of important decisions which are immediately obvious to sighted people.  Does the drawing represent one object or a group of objects? If it is a group of objects – what are they? What are the spatial relations obtaining between them? Given two objects arranged along a vertical axis – how should the relation between them be interpreted – is the one further away from the person exploring the drawing above, behind or in front of the object shown closer to the near edge of the drawing?

Such decisions are certainly impossible to make for someone with little or no experience with tactile drawings and a meaningful contact with such illustrations requires careful and systematic preparation, graded for complexity and the number of items shown in the tactile drawing. 

An attempt to solve this problem resulted in designing “The Title of this Book is …” (Marek 1997) – an educational set involving a teddy bear, a puzzle consisting of flat shapes which can be assembled into a teddy bear, a book with tactile illustrations, a tactile outline of a teddy and a set of sequence cards – a smaller version of the original drawings. As the story about someone drawing a teddy bear develops, each element of the teddy, one at a time appear until a complete drawing of a teddy bear emerges at the end of the book. Instead of being confronted with and confused by a complete picture with all its lines, dots and textures, the child can take part in an exciting adventure of trying to guess what the drawing is going to show. The puzzle can then serve as an intermediate stage between a real (three-dimensional) teddy bear and a two-dimensional representation of this favourite toy. A range of exercises with the set of sequence cards can be used to reinforce the understanding of different stages and of the whole sequence in which the drawing was produced.

Activities involving Braille and tactile drawings

Depending on the child’s confidence with Braille a number of educational and (judging by children’s reaction so far) entertaining activities can be designed involving play, reading or writing and tactile drawings. Before we give examples of such activities I would like  to introduce four very useful tools, invariably popular with totally blind children I worked with.

Tutorette (Language Master)

This electronic unit is a relatively low tech device performing the function of a cassette recorders which uses cards (like postcards) instead of the usual cassettes. Cards 20-25 cm long with a strip of magnetic tape make it possible to record a message a few seconds long, long enough to record an average sentence. As with any piece of paper, the cards make it also possible to type (print) or to Braille the text, opening a whole range of possibilities of combining sound with writing and even with tactile illustrations. A Braille and print talking dictionary for young learners is just one of the uses Tutorette was given, in addition to a range of language or spelling exercises and quizzes for checking general knowledge, or knowledge specific to individual subjects. 

Concept keyboard (or Intelikeys) 

This device, requiring a computer is a very effective way of adding sound to  drawings, diagrams or maps – both to their print and tactile versions. The limits as to the contents of the overlays which are to be placed on this “talking board” are probably only set by the designer’s imagination. Each of several hundred points on the board can be activated by pressure of the finger, triggering a range of reactions such as sound or picture appearing on the monitor, a word or a whole sentence being displayed or read out etc..

Multiple choice box

A most definitely “low tech” device not involving any electronics but just as effective and entertaining, offering stress-free evaluation of the learner’s progress in any subject or area of education, and most importantly, fully accessible to both sighted and totally blind users. A flat box with three or four holes (depending on the number of multiple choices offered) contains a set of task cards with possible answers, selected by inserting a peg in the hole next to the answer believed to be correct. The correctness of the choice or failure can immediately be confirmed by trying to remove the card from the set. Failure to do so is an indication that wrong answer was selected since the box releases cards with correct answers only. 

Wikki Sticks

These self-adhesive strings of yarn with a soft, flexible wax coating are invaluable for making all kinds of tactile drawings which can be made on any flat surface, then removed and reused for making a different picture. They have successfully been used for teaching totally blind children the shapes of letters and numbers in their national writing systems and have a wide range of applications sin language games

TDC (Think, Do and Check)

TDC is Braille version of an educational set based on its “sighted” prototype known as LUK in Germany and “PUS” in Poland. The original set consists of a box containing twelve tiles whose numbers correspond to questions or tasks to be performed. The player places each tile in a position corresponding to the number of the correct answer also listed in the exercise. On completing the exercise, the box must be closed, turned upside down and opened again, revealing a pattern which must match the pattern shown at the top of the exercise. Any deviation from the pattern is an indication of a mistake made in the choice of the right answer. The Braille version uses a somewhat different solution, more easily accessible to totally blind learners.

All of these tools, combined with tactile books, embossing film for drawing and with a Braille typewriter or slate can provide hours of entertainment and ample opportunity to introduce or check in a stress-free environment the understanding of a range of difficult concepts, to encourage the use of Braille and raise the child’s confidence with tactile graphics. In what follows, examples will be shown of activities integrating these skills. More examples can be found at www.hungryfingers.com
Tactile sequence cards

Sets of four cards each containing one element of a tactile drawing are to be arranged in the order in which the final picture emerges. Each card is signed in print and Braille giving the name of the object. The sets show pictures of a number of objects of differing complexity – a flower, a house, a cat, a dog, a sailing boat and many more. A range of games can be played – e.g. arranging the pictures in the right order, matching pictures with labels made by the children, or using the cards for playing “Happy Families” (see Fig.1)
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All Five (Subject Happy  Families)

This Braille playing cards game was originally designed for totally blind learners of English as a foreign language. The object of the game is to collect a complete set of five cards. The “subject” cards are based around a range of more general concepts while the remaining cards in represent individual members of the set –e.g. House (subject card) and bedroom, bathroom kitchen living room as the subgroup cards. All cards show name of objects in Braille and print. Similar games can be designed for different areas of child’s education e.g. – spelling or Grade 2 Braille. 

Matching games

Sets of playing cards devoted to different subjects. The object of the game is to find pairs of cards – e.g. a word in Grade 1 Braille and the same word in Grade 2, an English and a corresponding foreign word, identical tactile shapes or pairs of drawings of objects and their names in Braille, countries and capitals, dates and historical events etc., depending on the child’s knowledge and confidence with Braille.

Spot the difference

Cards with tactile illustrations can be used for engaging blind learners in activities enjoyed by sighted children – finding one or more differences between seemingly identical drawings. The differences, once identified, can be typed out in Braille

Learning with a multiple choice box

The problem with a Braille version of this educational tool is that Braille requires a lot more space than print. It is therefore not easy to design exercises involving longer task sentences, or longer answers. A typical task and answer card is shown in Fig. 2 
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Learning with Tutorette

A number of possibilities are available with this versatile tool. One exercise, very popular with children was to make a list of sentences following a certain identical grammatical pattern of similar grammatical structure, type them on Tutorette cards, cut in half, record each part of the sentence and then play on card from each set in random order. This way, the perfectly grammatical and logical sentences retain their grammaticality but frequently become nonsensical producing a humorous effect. For example by mixing the following two sentences: Mrs Potter is cooking tomato soup and Mr Potter is afraid of mice, there is a chance that the following sentences will be produced: Mrs Potter is cooking mice, and Mr Potter is afraid of tomato soup. Other exercises with the Tutorette may involve questions and answers, spelling –pronunciation sets (both in the child’s native and foreign languages, and many more.

Wikki Sticks

The usual use of Wikki Stix in education of children with a visual impairment is usually associated with producing tactile drawings. They can, however, be very helpful in making tactile adaptations of exercises where the task is to join words or sentences from two different columns as in the example in Fig. 3


The Concept keyboard (Intelikeys)

This device is well known in countries like UK or the USA. One of the favourite exercises much enjoyed by children with a visual impairment is a Braille, talking crossword puzzle. An overlay with a tactile grid of a crossword puzzle can either be used as a conventional puzzle with self adhesive print/Braille letters to be stuck in appropriate squares, or as a talking crossword puzzle, where each letter and word will be read out though computer speakers when appropriate boxes are pressed.

The most important thing about all these devices is that they are accessible too both sighted and to totally blind children and that both groups find them equally attractive. Used for specially designed educational task they can contribute towards the overall development of children, and towards making inclusive teaching and learning as well as leisure activities a reality. 
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