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'If a child does not learn the way you teach, then teach him the way he learns. ,

Students are generally fully integrated and included within a mainstream environment that is not directly geared to the needs of the dyslexic. The pace may be quite demanding, and the expectation of staff, students and parents is that all students should achieve to their full potential, regardless of specific impediments. Our combined experience as teachers suggests to us that we are not considering a unitary, single condition. No two students labelled as 'dyslexic' present in the same way in the Maths classroom (though there are likely to be a number of common factors). Nor are distinctions between difficulties -dyslexic, dysgraphic, dyspraxic, or dyscalculic, etc. -necessarily helpful in suggesting a way forward in teaching maths. They imply a diagnostic precision that, even if it exists, or may come to exist, is certainly not widely used. For example, it is recently reported that dyscalculic difficulties are manifested in a different part of the cortex than dyslexic difficulties (TESS 7 July 2000), that different areas of the brain are implicated in maths difficulties than in reading difficulties, and that correlations are low between the two. Neuroscientists may be able to make such distinctions -but for the foreseeable future; they are unlikely to be meaningful in the mainstream classroom. 

In this chapter, the term Specific Learning Difficulties (SpLD) is preferred and will be used, and refers to students for whom there is a clear discrepancy between their apparent overall academic potential and their actual performance in specific key areas of learning. This may be confined to the areas of mathematics and/or numeracy - although far more likely, their specific difficulty will pervade and impede their learning across a number of areas. 

These students present simply as students who may find maths hard in some (or many) ways -and hence there is no single set of guidelines that will allow the Spill student to be supported effectively.

The demands of learning Maths 

Mathematics combines rigour with abstraction, and the processes of abstracting and classifying are essential to it (Skemp 1971). The very essence of maths is that it abstracts to a stage beyond words. Mathematical thinking exists as a distinctive entity partly because it explores areas of thought beyond the easy control of words. It has developed and utilises a whole different symbol system to express ideas and relationships in a very compressed and precise way. They are ideas and relationships that cannot easily be put into words (Weedon 1992). 

The purpose of maths is to solve problems (Orton 1987). It demands the acquisition, organisation and access to knowledge, rules, techniques, skills and concepts with the aim of providing solutions to novel situations. 

It is helpful in other ways to see mathematical thinking as having two main strands: skills versus knowledge, procedural versus conceptual. Algorithms play an essential and central part -the formal routines that we learn and depend upon so much, the rules and techniques that are often rote learned. 

Successful maths draws simultaneously upon widely differing clusters of abilities: visual and verbal abilities are both implicated; spatial skills are needed in understanding shape, symmetry, and relative size and quantity, and linear skills contribute to understanding the kind of sequential and ordered symbols and representations found in the number system and algebra (Joffe 1980). 

It requires that large bodies of arbitrary information be stored and retained to allow swift and automatic access and retrieval. It requires a capacious and flexible working memory. 

It requires the processing of a form of English (ME -Mathematical English -as opposed to OE -Ordinary English) that is high in density and low in redundancy. It says things with utmost bareness and without repetition, in a context that supplies little semantic support, and often using everyday words in a critical role but in a way that is different from OE usage (Shuard and Rothery 1984). In fiction, for example, the poor reader may rely on context, on the fact that there are plentiful clues to the meaning of a difficult word: 

Jan sighed. Becoming an Olympic equestrienne was still possible, but the costs of keeping the horses, of the stabling, and of paying the grooms needed to exercise and care for the horses, was more than she could manage. Her childhood dream of riding for Britain was looked more distant every day…

'Equestrienne' might be a challenge to the uncertain reader, but only for a moment -the context quickly explains it. Not so in Mathematical English -consider: 

A quadrilateral whose four corners lie on the circumference of a circle is called a cyclic quadrilateral. 

Full of challenges -and no support at all from the context. Mathematical text says things once, and in as bare a manner as is possible.  Even then, what is said may perplex the reader. A student may well understand the meaning of such words as 'difference', 'evaluate', 'odd', 'mean' and 'product', but then find that they have special and quite different meanings in the context of mathematics. This will present a challenge to any reader -but to the uncertain reader, doubly so. 

We have, then, a subject, which demands, as part of its very essence: 

· linearity and sequentiality 

· rigorous exactitude and precision 

· a dependency upon wholly arbitrary symbols used in a way that is highly compressed -effective storage, access and retrieval 

· effective and flexible working memory 

· the ability to combine creativiry with rigorous mental organisation -algorithmic competence -the ability to learn and apply rules 

· the ability to process high density and low redundancy text swiftly and effectively -the ability to draw simultaneously upon a range of learning styles and preferences. 

· These are not qualities that are typical of the SpLD learner, however committed and intelligent that learner may be. 

The nature of the SpLD learner 

As already suggested, we do not see SpLD as a unitary entity -for all practical purposes, there appear to be as many 'dyslexias' as there are 'dyslexics'. But there are common features, and, given the demands outlined above, a trawl of typical diagnostic checklists brings up a host of characteristics that might impinge directly upon performance in the secondary Maths classroom: 

· reading and spelling difficulties 

· copying difficulties, and losing the place on page and blackboard 

· poor speed of processing, and consequent slow pace of work 

· difficulty with writing and page layout/organisation 

· access and retrieval difficulties: those 'tip of the tongue' experiences when the answer's there but won't come forward 

· difficulty in rote memory and common sequences 

· poor numeracy 

· confusion of directional words, and difficulty in telling left from right, and orientation

· reversals of numbers and letters, and confusions of similar looking letters -b/d, p/q, etc. 

· difficulty with coordination, hand-eye coordination, and fine motor skills 

· poor spatial skills and shape recognition 

· personally disorganised and untidy 

· can see 'answer' but can not say how it was reached 

· 'good' and 'bad' days for no evident reason 

· inattention and poor concentration 

· frustration and anxiety, and possible subsequent behaviour problems 

· fatigue and outbursts at 'overload' 

· poor auditory discrimination 

· poor visual discrimination 

· visual/perceptual difficulties 

· easily tired 

· blurring and poor visual tracking 

· undue dependency upon a preferred learning style. 

No student will manifest all of these -but many will manifest some of them. There are probably many more. 

Some consequences for the SpLD student in the Maths classroom 

Such students are likely to perform below their own potential when confronting the demands of mathematics. They may have many qualities to set against their weaknesses -a powerful conceptual grasp, a creative approach to learning, effective problem-solving techniques, and a wholistic and global understanding that moves forward through metaphor and analogy rather than sequential mastery. But overall, they have an uphill struggle. 

Some features merit special attention. At a practical level, an inability simply to read the material fast enough and effectively enough may bring serious disadvantage, as does a chaotic and untidy page. 

At a conceptual level, memory is central -effective storage and retrieval, and a cognitive workbench in the working memory large enough to manipulate the retrieved and incoming information, is essential. A working memory deficit is very characteristic of SpLD. 

In particular, algorithms and rote learning have an important role in maths -a role that is undervalued in an educational philosophy that has for decades emphasised mastery and understanding. Often, it has been argued, dependence upon these algorithms, without understanding, leaves the learner's mind a cluttered mess of confusing rules: 'the smaller number goes on the bottom line', or 'turn it upside down and multiply'. 

But in maths, it might be argued, often it seems that techniques and approaches that have been learned and used successfully but with limited understanding are understood and appreciated only in retrospect, once the student has moved on to more advanced concepts. 'It is a subject where one learns the parts; the parts build on each other to make a whole; knowing the whole enables one to reflect with more understanding upon the parts...' (Chinn and Ashcroft 1998). 

Learning style may be especially important. A preference for visual, auditory or kinaesthetic learning will cause different learners to cope differently with different aspects of maths. Any imbalance of hemispheric dominance may lead to overdependence upon spatial or linear strategies. Both are needed. SpLD learners tend to over-rely upon one. 

Self-esteem is important, with all these factors arrayed against them, some early experience of failure seems inevitable -and failure within a context so remorseless, cumulative and linear as the Maths curriculum is failure that reverberates and re-echoes across every aspect of maths learning. 

Institutional constraints reinforce this: we press on with the syllabus -increasingly, in an environment dominated by league table and political/journalistic expectations, we have no choice but to do so. Yet if we test a skill taught and practised some time ago, probably we do not expect a generally high level of competence. Given our recognition of the rigorously linear nature of maths, we teach with a remarkably high toleration, even expectation, of failure. These are students with bruising experience of failure. We compound it. 

So, a picture emerges of the learner, the institution and the subject all apparently at odds with one another. Yet there is every opportunity for success. These are intelligent and adaptive learners. How can this success be achieved? 

Some teaching tips 

Mindful of grandmothers and sucking eggs, we tried tabulating 'problems' and 'responses'. It looked something like this. 

The problem... 




The response... 

Poor numeracy, and no automatic 


Encourage table squares and calculators 

access to number facts. 



as an immediately available fallback - 

don't allow it to become an impediment. 

Showing working -these are not linear 

Emphasise this essential linearity -it is 

thinkers, and they often appear to know 

central to formal maths, but may be 

the right answer without knowing how 

completely alien to the right brained 

they got there. 





and metaphor oriented learner 

struggling with it in your classroom. Make processes just as explicit as possible when teaching them -get the child to explore their own processes, making each step just as explicit as possible. Emphasise the choices of 

ways forward, so that they can find and 

choose the ones that work best for  them: e.g. subtraction by counting on, or by formal algorithm; percentage problems by decimal multiplying, or by finding 1%, etc. 

Slow pace of work, due to poor 


Ensure the work they do does focus 

processing speed. 




upon key techniques and concepts, and 

reduce the 'extra practice' element - but at the same time help them recognise they simply have to do more work than others if they are to get enough practice. 

Untidy and illegible work means they 

Encourage plenty of space -a whole 

cannot read their own earlier working. 

page for each exam question, and 

extra time; or use a scribe if there is someone available. 

Poor reading skills. 
Read the questions to them, or have them audio taped, maybe -on to Dictaphone. Use magnifying devices - ask your optician. Photo enlarge the papers and texts -it makes it much easier. Encourage line markers, to help keep place: a ruler, perspex strip or piece of paper. 

Similarity of textual detail -e.g. the 


Make them explicit, and return to them important differences between 


as often as is needed. Confront the 

x2, 2x, and x+ 2, or between 



difficulty -don't avoid it, or underrate it.

x and +, and -and ÷ 



Too many easily confused algorithms 

Articulate them into words whenever 

and procedures. 




possible, with mnemonic. 

Poor concentration span. 
Agree a coded signal that doesn't draw the attention of others. 

Copying from board difficult. 
Provide notes, even if just a photocopy of another student's notes. 

Poor memory. 
Keep revisiting, revising, visualising, and sharing ideas with others about the techniques that work for them. 

Poor self-esteem. 
Boost it by praise -these can be very bruised students, and they cannot get enough recognition and appreciation. 

Students with Spill will benefit from good maths teaching that recognises and responds to the 'differentness' of each learner in the room. Interestingly, most of our strategies are essentially practical and organisational ones; the pedagogic ideas, the teaching tips, are no more than a restatement of good maths teaching practice that apply to all learners who encounter difficulties. 

What other strategies might be helpful- practical and organisational strategies that support and facilitate the insightful teaching strategies described above? 

Some practical strategies 

· We use Sixth Year helpers, in the classroom alongside individual learners; in the Learning Support (LS) Centre as tutors; and most important, as readers and scribes for all tests and assessments. 

· Parent volunteers and friends of the school act as readers and scribes for major external exams, and sometimes as in-class helpers. There's an enormous willingness to help in most communities -people are waiting to be asked. 

· LS staff teach cooperatively with Maths staff. 

· Extra time is allowed for students whose psychometric profiles allow it. 

· There is a facility for putting text onto audio tape -again, provided by parents and friends of the school. Studying a page of maths is made much easier if the text part is being heard as well as seen. 

· Where students' psychometric profiles allow it, calculators are allowed in non-calculator contexts. 

· LS issue Learner Profiles of SpLD students to all staff who teach them -as well as describing briefly their strengths and weaknesses, they offer suggestions for the classroom. (An example is provided as Figure 15.2.) 

· Staff deployment, too, is an important issue, so that no teacher is exposed only to competent mathematicians year after year. Such teaching does nothing to cause us to try to understand how a child is seeing a problem. But the baffled teacher who has struggled to bring understanding to each child in that small 'bottom set' last year is infinitely better equipped to teach that top set next year, when it includes one or more SpLD students. 

Conclusion 

Part of the pleasure of mathematics is to be found in its 'closure' -there is a neat and elegant solution awaiting those who persevere, a solution without loose ends, a solution that is the 'right answer', and intrinsically deeply satisfying for that very reason. The poem may never be completed; the History essay is handed in with misgivings that some parts of it could be improved; but the completed maths problem is complete. 

In our opinion, there are no formulae, no neat packages of answers; and certainly no sense that one has ever completed the task of helping the SpLD learner in the Maths classroom. Perhaps a useful way forward in meeting the needs of all dyslexic students in the mainstream school, within the current climate of inclusion, is to consider the quote with which we started this chapter, 

'If a child does not learn the way you teach, then teach him the way he learns. , 

