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Dyslexia and Logic

Bernhard Weiss

Introducing students to the formal notation of a logical system is frequently a challenge. When the student is dyslexic 
the difficulties can be vastly exacerbated. One of the problems here is that dyslexic students of logic are a fraction of 
what is anyway a small body of students. Consequently the amount of research done in this area is tiny. On the other 
hand, the most common disability encountered amongst students is dyslexia.[1] So it may well be that a significant 
proportion of the students in one's logic class is failing to cope with logic as a result of dyslexia. If logic is a required 
element of a philosophy course this should give us cause to reflect on the accessibility of the course. One step a 
department might take is to drop an insistence that philosophy students pass a course in formal logic. Conversely, if 
it sticks to its insistence, then it would do well to do what it can to facilitate dyslexic students' progress.

A first point to note is that dyslexia covers a wide range of disabilities. It consists in any problem to do with the 
processing of information presented in words. So dyslexics have difficulties in acquiring literacy skills, and, 
depending of the cause of their dyslexia, this may also result in problems in using symbols. 'About 60% of dyslexic 
people have phonological difficulties, that is, they find it difficult to sort out the sounds within words. This means that 
they have problems with reading, writing and spelling. The majority of dyslexic children have difficulty with language, 
memory and sequencing processes of basic mathematics.' (The Dyslexia Institute) So the difficulty may be a 
consequence of what is primarily a perceptual problem but may be a problem to do with the processing of perceived 
information or may be a problem in combining a visual sign with its aural correlate.

A student's problems may stem from dyslexia if she manifests any of the following:

is particularly slow in performing routine manipulations of symbols;

she has to concentrate very hard on keeping her place when reading a symbol string or a proof;

she finds it difficult to understand the significance of the position of a symbol in a string, perhaps finding 
scope distinctions exceptionally hard to grasp;

she fails to copy accurately; or

is prone to confuse the name of one sign with that of another.

If a student is manifesting clear difficulties with understanding a formal notation it would be worth one's time finding 
out the nature of the problem. Obviously diagnostic tests for dyslexia will provide some useful information. However a 
simple first step would be to test how well the student processes different sorts of symbol.[2] Simply present her with 
strings of words, logical and other symbols and ask her to copy each string.[3] Interestingly, some students find one 
or another notation easier to process than others. So, for instance, one teacher [4] reports that a student who had 
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severe difficulties coping with either mathematical or traditional logic notation was helped by adopting Polish notation. 
The student had no trouble accurately processing strings of letters and was, with practice, able to parse these strings.

The main problem in teaching the use of a formal system is its formality. Some strategies for teaching reading make 
heavy use of contextual cues and the student's familiarity with words and their meanings. The scope for this is, of 
course, vastly restricted when we move to the formal setting. Mathematical systems have many of the same formal 
features of logical systems so strategies used there may be useful for teaching logic.

Some logic teachers favour introducing students to the formal system by treating it purely formally, delaying 
questions about the significance of the formalism until after it has been mastered. This isn't likely to be a successful 
approach for dyslexics. In mathematics it is recommended that students should be less reliant on memorising rules 
and should instead be guided by their understanding of the significance of the symbols. Of course, this is in tension 
with the idea of a formal system where each move must be an implementation of a formal rule. But there's no reason 
why we shouldn't move towards a position of confident manipulation of the system's rules via an understanding of 
what those rules are intended to capture. One may well question why we require philosophy students to have this 
level of purely formal competence. So time spent motivating the system and discussing the advantages of one 
formalism over another may enable students to form an understanding of the system, which will then guide their use 
of it.

In mathematics students are encouraged to get a 'feel' for number, enabling them to estimate the results of 
calculations and thus to test the results they actually arrive at. In logic it is harder, but not impossible, to see how this 
strategy might be implemented. One might emphasize, for instance, that the conclusion of a reductio ad absurdum 
proof is always a negation, that each application of vel elimination requires two sub-proofs etc.

Consistency of use is important. Our habit of adopting our own preferred system despite one's colleagues' practice 
can be deeply confusing for most students and especially so for dyslexics.

Dyslexic readers will often have been encouraged to read not by piecing together individual letters and words but 
through being sensitive to context (as, in fact we all do). It may require special attention to get them to unlearn this 
process for the sake of reading logical notation.

The student's emotional response to the activity of doing logic needs to be borne in mind. Dyslexic students will 
(usually) be slower than others. They shouldn't be made to feel awkward because of this. They shouldn't be given 
tasks which are likely to cause them embarrassment and to undermine their confidence. They must be made to feel 
that mistakes aren't the end of the world; not having the confidence to try is the end, if not of the world, then of the 
learning process. In this instance a sympathetic, patient tutor can be invaluable. But (good) computer programmes 
for logic learning may well help the student to experiment on her own, building up her confidence and understanding 
in privacy.

Helpful advice might be in our discussion of dyslexia, at the Dyslexia teacher, at the British Dyslexia 
Association.

As I have discovered there is very little formal information about the difficult business of teaching logic to 
dyslexic students. It would therefore be particularly welcome if practitioners would pool their experience to 
articulate the sorts of problems encountered and strategies for solving these. I would welcome any 
communication from teachers with relevant experience. This information could be included in a descendent 
of this discussion or, if there is sufficient interest, it might be pursued on a discussion list.

Notes

See the recent National Audit Office report.[back]

This suggestion is made by H. Hamner Hill in his paper summary.[back]
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For example, Hill used the following strings: (i){[F'(G&H)]V(G&~F)}; (ii)(iii) These are the times that try. (iv)2n-1

e3x; (v) KCpqAKprNs. [back]

H. Hamner Hill. [back]
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