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AN ALTERNATIVE EXPLANATION TO THE ERRORS 
COMMITTED BY DYSLEXICS 

 

 
ABSTRACT 

 The paper is about an attempt made by Ramaa (1985) in analysing the errors 

committed by dyslexics while reading words of Kannada, a south Indian language. 

The study aimed at comparing the dyslexics with non-dyslexic poor readers and 

normal readers on the letter substitution and reversal errors and also to explain these 

errors to the light of neuropsychological processes related to word recognition. 

 

The study vas carried cut on 14 dyslexics, 14 dyslexic poor readers and 14 

normal readers who were matched on relevant variables. 

 

Data related to the reading errors were collected by administering a Kannada 

word recognition test and were analysed by comparing the frequency of such errors 

among all the groups. Such an analysis was extended even to the sub-types of these 

errors. It was observed that dyslexics differed from the other two groups in the 

frequency but not in the kinds of errors. 

 

Data related to the neuropsychological processes were collected by 

administering a series of tests individually. The data were analysed by employing 

ANOVA. It was observed that dyslexics were inferior to the other two groups only in 

visual-verbal association and world analysis abilities. It was concluded that letter 

substitution errors among dyslexics can be exclusively attributed to deficiency in 

visual-verbal association. Reversal errors may be due to non-cognitive factors like 

impulsivity or guessing instead of any specific disability. The paper questions the 

validity of considering types of errors as criterion for identifying and classifying 

dyslexics and also the significance of the theories like cerebral dominance as an 

explanation for dyslexia. 



BACKGROUND 

 Many studies have attempted to classify dyslexics into different groups on the 

basis of types of errors (like Boder, 1973; Lucius, 1980). The validity of such a 

classification has to be established on the basis of underlying neuropsychological 

functions. Such studies are needed in different language contexts which will help in 

identifying general and specific reading behavioural symptoms. 

 Hence the study was done on dyslexics in Kannada, a south Indian language, 

and focused on only two types of errors, viz. letter substitution and reversal, which 

are generally studied in other languages and about which consensus is yet to be 

established. 

OBJECTIVES OF THE STUDY 

1. To compare dyslexics with non-dyslexic poor readers and normal readers on the 

errors committed – letter substitution and reversals – while recognising Kannada 

words. 

2. To explain these errors in the light of neuropsychological processes related to 

word recognition. 

SUBJECTS AND SELECTION CRITERIA 

 From among 550 school going children chosen from grades III and IV within 

the vicinity of Mysore, 14 dyslexics in Kannada were identified applying a set of 

exclusionary criteria – normal in symbol tracking, eye-hand coordination, no serious 

emotional disturbance, at or above 8 years of age, not been absent from school 

frequently, two years retarded in reading on a Kannada oral reading test, normal in 

aural comprehension, intelligence, having adequate motivation and received extra 



coaching at least since the beginning of the previous academic year. From the same 

population 14 normal readers and 14 non-dyslexic were identified and selected. The 

latter were different from dyslexics on the extent of reading retardation which was   

1½ years to 6 months and had not received extra coaching prior to the beginning of 

their academic year. All the three groups were matched on sex, age, school grade, 

type of school, grade on coloured progressive matrices aural comprehension. 

METHOD 

 Reading errors committed on a Kannada word recognition test (Ramaa, 1985) 

were identified among all the three groups of readers. The text included 100 words 

consisting of almost all the letters of Kannada alphabet and a sample of Kagunitha. 

(In Kannada alphabet almost all the distinct sounds of Kannada language are 

represented by distinct symbols. The consonant + vowel combinations are also 

represented by distinct set of symbols which are collectively considered as 

‘Kagunitha’.) It is an untimed test. The actual responses on recognition of each word 

were noted irrespective of the mode of reading – whole word perception or letter by 

letter reading and blending (word attacking skill). Though, it was possible to observe 

different types of errors, namely, word substitution, letter substitution, Kagunitha 

substitution, blending and reversal errors among all the groups of readers, the present 

paper restricts its analysis and discussion to letter substitution and reversal errors 

only. 

 A review of research (Faas, 1976; Vernon, 1979; Valett, 1980) suggested that 

the following neuropsychological processes are important for explaining the above 

two types of errors. 



1. Visual discrimination 

2. Visual recognition 

3. Visual recall 

4. Memory for shapes in sequence 

5. Auditory discrimination 

6. Memory for auditorily presented digits 

7. Word analysis 

8. Word synthesis 

9. Visual-verbal association – in the context of a word 

10. Visual-verbal association – in association 

 The above processes were assessed among children of all the three groups by 

administering the appropriate tests individually. 

 Since the approach employed while reading a word determines the kind and 

frequency of errors committed by the reader, only qualitative and not quantitative 

analysis was attempted. 

 It was observed that letter substitution errors were committed by all the three 

groups of readers with greater frequency among dyslexics compared to the other two 

groups of readers. Such an analysis was extended to the sub-types of letter 

substitution errors also to see whether there is any qualitative or quantitative 

differences among the three groups. Different types of letter substitution errors were 

identified on the basis of presence or absence of visual or auditory or auditory-visual 

similarities between stimulus letter and the response letter. Such a judgement with 

reference to presence or absence of similarity was done as systematically as possible 



by keeping a standard for comparison which was evolved out of a thorough analysis 

of the visual and auditory features of Kannada alphabet. The standard for comparison 

with reference to visual features was a set of 12 distinct graphic features. The 

standard classification of sounds of Kannada alphabet suggested by Nayak (1967) 

was followed to identify the letters which resemble each other auditorily. 

 The groups were compared for the frequencies and types of reversal errors 

also. The data on neuropsychological processes of the three groups of readers were 

compared using ANOVA. 

OBSERVATIONS OF THE STUDY 

1. All the three groups got confused usually between letters with auditory or visual 

or auditory-visual similarities in a descending order of frequency with dyslexics at 

the top. Even in the case of errors without any apparent similarity between 

stimulus and response letters dyslexics demonstrated greater frequency compared 

to the other two groups. 

2. The number of reversal errors committed by all the groups was considerably less 

and the least among dyslexics. Further analysis of the reversal errors revealed that 

such a reversal resulted in meaningful words in all cases, except one. This was 

committed by non-dyslexic poor render wherein there was letter substitution also. 

3. Dyslexics were inferior to the other two groups only in visual-verbal association 

and word analysis abilities. 

 

 

 



CONCLUSIONS 

 On the basis of the above observations following tentative conclusions are 

drawn: 

1. There is no qualitative difference among the three groups of readers with 

reference to letter substitution errors and reversal errors. Such a lack of qualitative 

difference questions the validity of considering types of errors, particularly letter 

substitution and reversals as criteria for identifying and classifying dyslexics. 

2. The presence of letter substitution errors wherein there is similarity between 

stimulus and response letters, among normal readers even while they are at grades 

III and IV, indicates that as the similarity among letters of an alphabet increases 

the task of learning their names becomes complex. On the other hand, the greater 

frequency of letter substitution errors without any apparent similarity among 

children of these grades suggests that this kind of errors can be an indicator of 

dyslexia. 

3. Since dyslexics were not inferior to the other two groups in auditory 

discrimination and visual discrimination, but were deficient only in visual-verbal 

association, all the types of letter substitution errors ‘with and without any 

similarity’ can be attributed to deficiency in visual verbal association and not to 

any difficulty in perception. Thus the study supports the inference earlier drawn 

by Shankweiler, Donald Liberran and Isabelle (1978), Liberman, Shankweiler, 

Orlando, Harris and Berti (1971). Further, the ‘visual spatial’ difficulties observed 

in English language (Ingram, 1967) can be also treated as ‘Correlating’ errors 

indicating the difficulty in correlating or associating. This also suggests that 



whatever be the types we identify within letter substitution errors, they are 

superficial and thus cannot become valid criterion for further classification of 

dyslexics. 

4. The observation made in the study with reference to reversal errors contradicts 

with the earlier notion that reversal error is a symptom among dyslexics which can 

be attributed to orientation difficulty (O’Neill and Stanley, 1976; Marley, 1949). 

The meaningful reversal of the words, indicates that all the three groups of readers 

committed reversals wherever possible only. This inference has several 

implications. Firstly, it explains the less number of reversals in all the three groups 

in terms of the limited provision for committing such errors in the test used. 

Secondly, least number of reversals in case of dyslexics can be attributed to the 

mode of reading – letter by letter reading rather than whole word perception. 

Thirdly, as dyslexics did not show any difference in the visual perception 

reversals in case of dyslexics like in case of the other two, may be attributed to 

non-cognitive factors such as guessing or impulsivity rather than to any specific 

disability. It may also be due to the lack of knowledge that there should be 

correspondence between the temporal order of sounds and that of visual order of 

letters within the word. 

5. In this context it appears appropriate to question the significance of considering 

the term ‘dyslexia’ as equivalent to the term ‘Strephosymbolia’ (twisted symbols), 

as committing ‘visual-spatial’ (orientation errors) is not a universal phenomenon 

rather a language specific one. Further, reversals as indicated in the study may not 

be a differentiating factor and also may be due to non-cognitive factors. If these 



inference are valid, the validity and significance of the theories like cerebral 

dominance as an explanation for these kinds of observable symptoms are also 

questionable. 
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DEVELOPMENT OF REMEDIAL READING PROGRAMME 
FOR DYSLEXICS OF KANNADA LANGUAGE 

 

 

ABSTRACT 

 The paper is about an attempt made by Ramaa (1985) in developing remedial 

reading material in Kannada, a south Indian language, for dyslexics. The study aimed 

at planning out a common remedial programme for different types of dyslexics and 

also to study its effect on improving letter and word recognition, reading 

comprehension, word analysis and synthesis abilities. 

 The study was carried out on six dyslexics who were selected out of 14, in 

such a way as to represent the neuropsychological strengths and weaknesses that are 

related to word recognition. The planning of the programme was done on the basis of 

the nature of dyslexia, errors committed by them, specific principles for teaching 

reading to dyslexics and also the salient features of the script of Kannada language. 

 The programme was tried out on the selected cases with a single case pre-test 

post-test design. The data was analysed in each individual case separately. 

 The programme was found to be effective in improving the accuracy of letter 

and word recognition and also level of reading comprehension, but was less effective 

in improving the speed of recognition and word analysis only synthesis abilities. 

 

 

 



DEVELOPMENT OF REMEDIAL READING PROGRAMME 
FOR DYSLEXICS OF KANNADA LANGUAGE 

 

BACKGROUND 

 The extent to which dyslexia affects reading retardation is not only dependent 

on the degree and kinds of deficiency dyslexics are having but also on the nature of 

the language. This indicates the need for attempts to develop remedial reading 

programmes for dyslexics in each language separately. Hence an attempt was made in 

developing remedial reading material in Kannada, a South Indian language for 

dyslexics. 

OBJECTIVES OF THE STUDY 

 The study had two broad objectives: 

(a) To plan out a common remedial programme for different types of dyslexics. 

(b) To study the effectiveness of the above programme in improving the speed and 

accuracy of Kannada word recognition in case of dyslexics. 

SUBJECTS AND SELECTION CRITERIA 

 Fourteen dyslexics could be identified from among 550 children studying in 

grades III and IV of 11 primary schools located in and around Mysore city by using a 

set of criteria which will eliminate all the poor readers who were not actually 

dyslexics. 

 The assessment of neuropsychological processes which are related to word 

recognition revealed that all the dyslexics were inferior to non-dyslexic poor readers 

and normal readers in visual verbal association and some of them were poor in any 

one or more of visual skills or auditory skills or both and sometimes in none of them. 



 Out of these 14 only 6 dyslexics were chosen for the study because treatment 

had to be given individually and the dyslexics were scattered in different schools. But, 

still, the sample was made as representative as possible by taking different kinds of 

dyslexics who differed themselves in combinations of neuropsychological strengths 

and weaknesses. Thus there were two visual dyslexics (deficient in any one or more 

visual skills – visual discrimination, recall, recognition and memory for shapes in 

sequence), 3 auditory dyslexics (deficient in any one or more auditory skills – 

auditory discrimination, memory for digits in sequence, word analysis and synthesis), 

1 auditory-visual dyslexic (deficiency in both visual and auditory skills). 

METHOD 

 The reading error analysis with the help of a Kannada word recognition test 

(Ramaa, 1985) indicated that the dyslexics had not yet mastered all the letters of 

Kannada alphabet also Kagunitha (symbols representing different combinations of 

consonant and vowel sounds). In addition they had difficulty in word analysis and 

synthesis also. This indicated the need to teach letters of Kannada alphabet, 

Kagunitha and other accessory forms as well as word analysis and synthesis skills. 

This necessitated the writing of a series of lessons. The lessons were based on the 

relevant learning principles suggested by various authors like, Tansley (1967), 

Newton (1980), Richardson et al. (1971) and Stauffer (1951). Thus the principles like 

over-learning, repetition with novelty, opportunity to generalize, help in overcoming 

specific difficulties, familiarity of words used, clarifying sensory experiences, 

consistency and regularity of treatment, active participation, meaningfulness, 

multisensory attack supported by spoken language, mnemonics and verbalization, 



scope for success, segmentation of the task as well as a therapeutic approach were 

kept in mind. 

 Planning of the remedial programme was also based on the salient features of 

the script of Kannada language. In Kannada alphabets almost all the distinct sounds of 

Kannada language are represented by distinct symbols. One important advantage of 

such a system is that it is possible to coin a number of different words inspite of its 

complexity to learn with a given set of letters so that sufficient practice can be given 

to learn them adequately. 

 Thus, the planning of remedial programme was based on the neuro-

psychological strengths and weaknesses of the dyslexics, kinds of reading errors 

committed by them, relevant learning principles as well as on the salient features of 

the script of Kannada language. 

 The lessons had the following characteristics: 

1. Each lesson had two specific objectives: 

(a) Providing opportunities to establish association between particular 

grapheme and phoneme. 

(b) Giving practice in analysis and synthesis of particular words. 

2. Each lesson except the first one introduced only one grapheme at a time; the first 

lesson had two letters to be learnt. 

3. The order of teaching graphemes does not follow the conventional sequence. 

Teaching of low frequency letters sometimes follows that of teaching Kagunitha 

and other accessory forms. 

 



4. Each lesson includes almost all the possible words coined out of the graphemes 

taught in that lesson, as well as those in previous lessons. The number of words in 

each lesson may vary from 2 to 25. Thus, there was a provision for cumulative 

learning and practice. 

5. The lessons were arranged in a particular order, which allowed revision and 

evaluation of the previous learning as well as practice for the present as learning. 

So, the lessons should be taught in the same sequence. 

6. By learning only one new letter, the child could read many words in every lesson. 

Thus, the motivation of the child could be maintained at a higher level. 

7. If the child could read the first word of any lesson on his own, it suggested that, 

that lesson need not be taught through special efforts. Thus, the material helps in 

diagnostic teaching. 

8. The important feature was that the lessons neither followed an alphabetic approach 

nor a whole word approach completely. It followed an eclectic approach. 

9. The lessons were to be taught individually and allowed each child to learn at his 

own pace. 

 After the lessons were written as above, the procedure for making use of them 

for remedial purposes was also outlined by keeping in mind the same factors which 

formed the basis for the lessons. 

 In order to meet the second objective an experiment was conducted with a 

single case pre-test – post-test design as the group was heterogeneous in terms of 

neuropsychological strengths and weaknesses and as it was found difficult to get 

controls. Though, the main focus of the study was to find out the effectiveness of the 



remedial programme in improving the speed and accuracy of word recognition, 

incidentally, it was also attempted to see its effectiveness in improving the speed and 

accuracy of letter recognition, level of reading comprehension, word analysis and 

synthesis abilities. 

 The whole period of treatment reacquired 16 sessions of one hour in case of 

visual and auditory dyslexics and 24 sessions of one hour in case of auditory-visual 

dyslexic. 

 The pre-test – post-test observations on the criterion variables were compared 

in each individual case with respect to gain in scores, reduction in different kinds of 

reading errors and saving in time. 

OBSERVATIONS OF THE STUDY 

1. There was considerable improvement in the accuracy of letter and word 

recognition after the remedial programme among all the dyslexics, irrespective of 

their initial levels in these two variables and was almost close to the mastery level. 

2. Though, majority of the dyslexics showed improvement in the rate of letter and 

word recognition they were still far below that of normal readers of the same 

grade. 

3. There was no considerable reduction in the frequency of letter substitution errors 

with visual, auditory or auditory-visual similarity between stimulus and response 

letters. 

4. In almost all the dyslexics the level of reading comprehension was improved. 

5. The level of word analysis remains constant and there was only a slight 

improvement in word synthesis even after remediation. 



CONCLUSIONS 

On basis of above observations following tentative conclusions can be drawn: 

1. The programme is effective in improving the word recognition among dyslexics 

with different levels of neuropsychological strengths and weaknesses even 

without attempting to develop those abilities. Thus, is of immense help to regular 

classroom teachers. 

2. Remedial reading materials for dyslexics which will be developed on similar lines 

among other languages which are phonetic in nature will also be effective. 

3. Modifications in the programme are needed to improve the speed of letter and word 

recognition. Supplementary activities like exposure of words for a brief period 

through tachistoscope with some motivational input may be effective in this line. 

4. The reason for the ineffectiveness of the programme in developing word analysis 

and synthesis abilities may be due to the mode of giving practice and that of 

testing. Visual analysis and closure which were there during practice were absent 

during testing. Thus, if word analysis and synthesis abilities have to be developed 

practice should be given in analysing and synthesizing the words presented 

auditorily in addition to visual cues. 

5. The difficulty in reading comprehension is secondary to the difficulty in word 

recognition among dyslexics. 

6. The difficulty in mastering letters which are having auditory and/or visual 

similarity with other set of letters and also slowness in recognising letters even 

after the remediation indicate difficulty not only in visual-verbal association but 

also in retrieval among dyslexics. 












































































