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Overview

I commenced my research about 5 years ago, looking at bright braille readers who were for some inexplicable reason were failing to learn to read braille. These were children who might be considered braille dyslexics. My research question was Braille Dyslexia - Does it exist?
For many years colleagues have expressed concern over pupils who are blind and are clearly intelligent, but are experiencing great difficulty in learning to read braille. Teachers of children who are blind have felt that the condition of braille dyslexia exists, yet there is virtually nothing written about this subject. A most interesting article by McCoy (1975) describes a sighted dyslexic girl of fifteen years of age who had struggled for years to read print, with little success. She finally learned to read print, by using braille as a tactile means of reinforcing what her eyes perceived.

My research is ongoing but it has led me to question the ways in which we teach children to read braille.

The progress of the research to date

I have assessed approximately 25 children who were considered to be possible dyslexics by their teachers; that is children who were bright and succeeding in many areas of the curriculum, but were failing to make the progress expected with their braille reading
. The main characteristic of their braille reading being that they make many reversal and inversion errors. Of the 25 children assessed I found 12 children who I felt to be relevant to my study (Those children with additional problems, such as social/emotional problems or physical disabilities, that might be a cause of their delay in reading, were to be excluded.) 

Results of assessments
Assessment results revealed that:

· 2 of the children had sequencing difficulties which affected their reading, braille writing and spelling

· 10 children demonstrated left/right confusion 

This left/right confusion manifested itself in a number of ways including:

· Difficulty in establishing laterality or hand dominance

· Marked confusion over the left/right side

· Orientation problems associated with left/right confusion

· Reversals/inversion of letters when reading

Examples taken from case studies

Pupil F, (male, aged 9 years 1 month at the time of the assessment, with Retinopathy of Prematurity) was reported by his teachers to be right side dominant, yet throughout the assessment he used his left hand. Activities were presented to F in such a way that he was able to use his preferred hand, and he continually used his left hand. On leaving the classroom at lunch time, F stood in the doorway and hesitated before setting off to the washroom. It was felt that he was unsure of which way to turn but once he had decided on the correct direction in which to turn, he clearly knew his route. Similar findings were also observed in pupil B.

Pupil G (male aged 17 years 3 months, with Bilateral Glaucoma and Optic atrophy) had not established hand dominance and said that he used his right hand to read braille, when in fact he used his left hand.

Pupil C (male, aged 8 years 10 months, with Norries disease) continually confused the letters e/i, u/m, v/p, f/j, z/n/the and h/d throughout the assessment. When informed that the sound or word he had given was incorrect, he adopted a positive strategy of trying in turn, all of the letters he knew that he confused, until he arrived at the correct version. For example he read the word jet  as het, det  and finally jet. Similarly he read bud  as buj, buf, but  and finally bud. Teachers confirmed that this was the usual strategy adopted by C. Examples of comparable confusion were also apparent in the BLAT test of tactile ability and the Tobin Touch Test. Some pupils, including C, demonstrated a similar and marked confusion when reading numbers, which are felt to present an additional problem. When reading, pupils are often able to use context to help establish which letters and words are being presented. This is clearly not the case when trying to identify numbers.

The second phase of the research
During the second phase of the research ten good readers were assessed, matched for age and sex (as far as possible) with the ten pupils found to be experiencing difficulty and confusion in this area, using the same assessment tools. None of the good readers exhibited any difficulties with establishing laterality or hand dominance, nor in left/right confusion or orientation.

What does the literature tell us about reversals in braille reading?

Most of the pupils referred by teachers were said to be experiencing problems with the reversal and inversion of braille letters when reading. This necessitated a thorough review of literature in the area of braille reading which suggests a number of reasons why braille readers may confuse letters when reading braille. For example:
· Beginning braille readers often make reversal and 'mirror image' reversals, which demonstrate confusion of a shape (Millar 1997).

Millar points out that the shape of braille characters is ‘coded around a notional vertical axis'  (p.49) In her research with congenitally blind beginning readers, she found that the main reason for confusing mirror image patterns was the result of uncertainty about a single dot, which differed by only 2 mm from its comparable location in the mirror image pattern. This confusion is easy to understand in the letters d  and f  and j  and h , for example. (Compare the reading strategies employed by pupil C as described above.)

· Readers who have learned to recognize the overall pattern of the braille cell often make genuine left/right and up/down mistakes (Harley et al 1979). 

For example when they meet a letter that has three dots in the upper part of the cell, they may name many or all of the letters that have three dots in the upper part of the cell. This may include dots 1,3 and 2,5. They may also name lower dots, that is 3,6. This does suggest that the reader has some overall knowledge of the global pattern of the braille character, but he/she fails to organize the actual dot location by using external co-ordinate references. Their scanning and tactual exploration of the braille cell may also be poor

· Harley (1979) reports that when reading fully contracted braille, subjects made vertical alignment errors. This occurred most frequently in lower cell contractions and horizontal alignment errors occurred most frequently in multiple cell contractions

· Nolan and Kederis (1969) found that the majority of braille errors made by children in their studies were accounted for by dot confusion and not mirror image errors. 

Of the errors made, only two out of fifty five character errors, had a mirror image. Other errors included missing dots in the lower half of the braille cell. When, in the same study, congenitally blind braille readers were asked to draw the pattern of braille dots, the most common cause of confusion were the spatial position of dots and the alignment of dots along the major axis, and not mirror image confusion.

Thus it would appear that the composition of the braille letter makes it highly likely that because of the small size of the braille dots and the lack of redundancy in braille, any cell that is named in error for another will be a reversal of the correct cell (Millar 1997). In terms of rotation of a given cell about a notional vertical axis, all cells are inevitably rotations of some other cell (with the exception of either a blank cell or when all six dots are used). 

Critchley (1953) reflects that Braille characters may be misread because of inadequate finger tip coverage of the braille character/cell (See also Olson 1981). If, for example the reading finger is not held accurately in line along the axis of the row of braille dots in the letter, for example when reading the letter I, confusion between braille letters may easily occur. 

The Implications of the research

It is felt that there are two major implications for the teaching of braille:
1
The practical applications of this research would appear to suggest that teachers should be more aware of pupil's hand dominance. When teaching a pupil, the teacher may test the child’s laterality and hand dominance, and when they have done this and recorded the information, they are unlikely to return to it again. It is probable that they will always assume the child to be left/right handed according to their previous findings. This research indicates quite clearly that some children do change their preferred hand and the teacher needs to be fully aware of this. For those children who are not consistent in the use of a dominant hand the teacher should question how often the child ‘swaps’ hands and why. Is this inconsistency and uncertainty due to stress for example?

For some children who were confused over their left/right sides, some success was noted when they wore a watch, ring or bracelet on their dominant hand/wrist as a prompt. Where pupils experienced some confusion and difficulty, particularly with dressing and undressing, parents often ensured that their child wore clothes that were easy to remove and put on again when changing for PE for example. This simple step appeared to help the child enormously.

2
There is a need to reexamine the way we teach braille reading to those children who are left/right confused.

A survey of the literature about which is the preferred hand for reading braille appears to be entirely inconclusive. However the literature also suggests that efficient readers achieve higher reading speeds by using both hands (Harley et al 1979. Olson 1981) and it is the experience of the writer that many teachers of children who are blind, encourage pupils to use both hands when reading braille.

This research appears to suggest that for pupils who are struggling with reading, and are confused about left/right, this two handed approach may be compounding their problems. To illustrate this point let us compare the sighted child who shows signs of being confused over their left/right sides and, for example, is unsure of whether to write with their pencil in their left or right hand. In such a case the teacher is likely to try and establish which is the pupil’s dominant hand and would firmly encourage the child to hold their pencil and write using that dominant hand. The teacher would in no way encourage the child to use both of their hands, or to continue to swap from left to right hands. Yet it appears that this is what teachers are expecting the blind child to do, by encouraging them to read using both left and right hands to read braille. It is suggested that for the blind child who is experiencing marked difficulty with reading, and is confused over their left/right sides, it may be preferable to encourage them to read braille using just one, that is their dominant hand.

Critchley (1953) would appear to endorse this view when he suggests that the blind reader who reads using one hand, may find that when the other hand is deployed to read braille, ‘all the characters seem to be reversed’ (p.22). Millar (1997) relates her discussions with a bright and successful braille reader, who states that she only uses one hand to read, to avoid the type of confusion cited by Critchley.

Some interesting findings occurred during a recent assessment of a good braille reader. The subject used both his left and right hands to read braille, and although he was not left/right confused in any way, he was found to use both his left and right hands for tasks such as holding a pen and scissors for cutting, and for throwing a ball. It is suggested that his two handed approach to reading the braille code has encouraged this ambidextrous approach to tasks, favouring the non dominant hand more than would be the case with a print reader. This would appear to indicate that the use of two hands to read braille does have some influence on the development of hand dominance.

The Conclusion of the Research

I have found a group of braille readers with marked left/right confusion. My studies have led to a questioning of the way in which we teach braille to children who are left/right confused and I continue to explore this area, closely observing children’s reading and learning behaviour. In the longer term I am developing a new assessment package to use with these failing braille readers.

My work to date has led me to question whether the use of the term ‘braille dyslexia’ is an appropriate one to use. Since no one appears to be able to define exactly what dyslexia is, how appropriate or useful is it to use the term ‘braille dyslexia’? It may not be possible or advantageous to give a definitive answer to the question ‘Does braille dyslexia exist?’ It is to be hoped however, that the findings of my research will add in some small way to the body of knowledge in this most interesting area of learning.

Assessment tools used
Tests of Auditory Ability:

Wepman test of Auditory Discrimination
 Wepman, J.M. (1973) Auditory Discrimination Test Manual of Administration, Scoring and Interpretation. The University of Chicago.

Non word Repetition test
Gathercole, S.E. & Baddeley, A.D. (1996) The Children’s Test of Non Word Repetition (CN Rep) London: The Psychological Corporation.

Rhyme Production Test (An unpublished test)
Layton, L., Deeney, K., Tall, G. & Upton, G. (1996)
Researching and promoting Phonological Awareness in the nursery class. Journal of Research in Reading, 19 No. 1 1-13.

Tests of Tactile Ability:
Touch Test (An unpublished test)
Tobin, M.J. Touch Test. The Research Centre for the Education of the Visually Handicapped. The University of Birmingham.

Hull, T, & Mason, H. The Speed of Information Processing Test for the blind (STIP) The University of Birmingham School of Education.
Blind Learning Aptitude Test (BLAT)
Newland T.E. (1964) Predictions and evaluations of academic learning by children. International Journal for the Education of the Blind Vol. XIV Issue No. 1 October 1964.

Tests of Cognitive Ability:

British Ability Scales (only non visual items were used)
Elliot, C.D. (1993) British Ability Scales Manual 1 Introductory Handbook. Windsor: NFER Nelson.

Reading Tests:

Neale Analysis of Reading Ability
Greaney, J., Hill, E. and Tobin, M.J. (1998) Neale Analysis of Reading Ability: University of Birmingham Braille Version. London Royal National Institute for the Blind

Get Reading Right ( a phonics test)
Jackson, S. (1971) Get Reading Right. Glasgow: Robert Gibson.

Mathematical test: 
Young, D. (1968) Group Mathematics Test London: Hodder and Stoughton.
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