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THE DYSLEXIA DEBATE: 20 FEBRUARY 2015 

I am Sandra Stark, paediatric optometrist and founder of RADA, the first and only non-profit 

organisation in South Africa dedicated to dyslexia. RADA is soon to be the first global partner of the 

IDA in Africa. 

Together, with the late Prof John Griffin of California, we developed the English and Afrikaans Stark- 

Griffin Dyslexia Diagnostic tests. 

It is apparent that a more specific, clarifying and defining diagnosis for dyslexia is required. 

Therefore, the Stark-Griffin diagnostic instruments classify dyslexia as seven different types and 

stipulate the severity level thereof, addressing this need. 

I embrace the term “dyslexia” with all its subcategories and encourage everyone to recognize and 

relate to the subtypes in such a way that it becomes the global reference manual for all professions 

involved. The DSM V therefore needs to extend and integrate the specific classification of dyslexia. 

Even though the editors of The Dyslexia Debate dispute the use of the term dyslexia and the 

elaborate classification thereof, it is essential that all professions addressing reading, spelling and 

writing difficulties, know it is a reality.  

For centuries professionals have been querying the phenomenon of a scholar who may have normal 

sensory, perceptual, cognitive and motor abilities, and yet has marked difficulties decoding (reading) 

and encoding (writing) the written language. Parents of these children recognize their child’s 

adequate inherent intelligence, but are puzzled as to why there is a problem with reading, writing 

and spelling.  This paradoxical phenomenon is known as dyslexia. 

- Every parent and most teachers know that children with learning difficulties are suffering 
from something very, very real! 
 

- No one chooses to be forgetful. No one chooses to be disorganized. No one chooses to 
find reading difficult. And no one chooses to find concentration difficult. 

 
- These things are beyond dyslexics’ control and it is very cruel to think of them as being 

“stupid”, “lazy”, or “slow”/”dense”. 
 

- It is the level of dyslexics’ creativity that gives us the clue to their underlying intelligence. 
 
Dyslexia rises to the legal level of being a reading disability. It has no boundary as regards geography, 
race, or socio-economic status. For over 100 years since James Hinshelwood (an eye doctor) 
reported clinical cases of dyslexia, confusion regarding the notion of dyslexia has reigned. The 
conflict continues to exist into the 21stcentury, even though there has been significant advancement 
of our knowledge of dyslexia. Unfortunately, there has not always been good communication 
between the professionals in healthcare and education, which has resulted in a lack of a unitary 
model of dyslexia based on clinical and scientific research. This confusion is the case to such a 
degree that educators often refuse to use the term “dyslexia” stating that it is the medical term. 
Conversely, healthcare practitioners have often been hesitant to diagnose dyslexia stating that it is 
an educational problem. Parents and the children with reading problems, resulting from dyslexia, 
often feel caught in the middle of this dilemma. 
 



This dilemma no longer has to be the case. We now have the scientific evidence, the clinical tools, 
and the multidisciplinary knowledge necessary to define, detect, diagnose and manage the three 
main types of dyslexia. 
 

Conclusions and comments: 
 

 There is a need for identification and correct diagnosis of dyslexia. 
 Proper assessment and diagnosis are required for effective interventions, 

concessions and accommodations to be implemented. 
 In the USA dyslexia legislation is being advanced at both state and national levels. 
 In the UK students can qualify for support based on being identified as dyslexic. 
 In the Scandinavian countries dyslexia is also by law recognized as a disability and 

therefore all schools need to adhere to government policy in providing the 
necessary accommodations and concessions to dyslexic pupils. 

 RADA recently met with the company, Inläsningstjänst AB from Sweden, who 
produces all school textbooks from grade 1 to 12 in audio book format. They have 
4000 books in their library. 

 Since 2012 Italy has recognised dyslexia as a specific learning disability and they 
have enforced the law to apply a number of exemptions granted to students and 
adults that have officially been diagnosed with dyslexia. 

 In South Africa the latest conduct for concessions and accommodations regarding 
learning and reading as well as other disabilities was tabled on 16 May 2014. All the 
districts of the Department of Inclusive Education are obliged to adhere to this 
conduct. 

 Misconceptions about dyslexia have caused many dyslexics to develop secondary 
psychological problems. Knowing that dyslexia is a neurological disorder and most 
often inherited, creates a sense of acknowledgement with the dyslexic person that 
he/she only thinks differently. This is certainly not an excuse to be called ‘dumb”, 
lazy or stupid.  

 Even Rosenthal proved many years ago that the self-esteem of a group of dyslexic 
boys who were aware of their dyslexia diagnosis, was significantly higher than the 
control group of dyslexic boys who did not have insight into their problem.  

 Surely being diagnosed with diabetes offers a much better prognosis to the treated 
patient than being left undiagnosed and treated? 

 The fact of the matter is that dyslexia cannot be outgrown because you cannot 
rewire the brain - although you CAN train it to adapt! 

 What about ADHD or autism? Shall we redefine or rephrase the terms? Or is ADHD 
rather a matter of misbehaving and autism a sign of antisocial behaviour only? Shall 
we then rewrite the DSM V? 

 Other neuro-developmental disorders such as autism spectrum disorder, specific 
language impairment, attention deficit hyperactivity disorder, developmental 
dyspraxia and dyscalculia are all beset by the same issues: there is no diagnostic 
biomarker, the condition is defined purely in terms of behaviour, different disorders 
overlap and there is no clear boundary between disorder and normality. 

 Similar issues have been much discussed in relation to adult psychiatric disorders, 
which are also diagnosed in terms of behavioural features rather than biological 
tests. Referring to Kendell & Jablensky’s paper of 2003, they came to the conclusion 
that the categories of schizophrenia and depression are massively problematic in 
terms of validity and reliability. Just like dyslexia, they don’t constitute natural 
categories clearly demarcated from other disorders, and furthermore, people can’t 
even agree on who merits these diagnoses. So should we just stop using these 



labels? Kendell & Jablensky considered the possibility but concluded it would be 
impossible to abandon terms like schizophrenia and depression, on the grounds that 
they have utility. These labels have been used for many years by practitioners to 
determine the most effective intervention, and by researchers interested in 
discovering the underlying causes and likely outcome of a disorder. Similarly, using 
the construct of “dyslexia” we have discovered much about the nature of the 
cognitive deficits that characterise many poor readers about underlining causes, 
about outcomes and about effectiveness of intervention. For instance, we know that 
genes play a part in determining who is a poor reader, and that many children who 
have poor literacy skills also have subtle problems with oral language. 

 I believe and know dyslexia is a reading, spelling and writing disability. It is an 
invisible disability and often disregarded as one. 

 Why do we not force paraplegics to use a staircase but we force dyslexics to read, 
write and spell correctly? 

 For too long dyslexics have been disregarded and ignored as capable and often 
gifted, talented human beings. 

 Dyslexics are barred from normal society because of neurological differences in the 
way they think and process language, just as left-handed writers are as much a part 
of normal society as right-handed writers. 

 Dyslexia exists despite intervention! I refer to Graham Stringer and the storm he 
caused by arguing that a brain disorder called dyslexia was invented to take away 
the blame of poor teaching methods. 

 How ironic! So if the entire worlds’ educational system lacks effective teaching 
methods, should this be the cause of dyslexia in their countries? 

 Teaching methods cannot be held responsible for dyslexia and certainly is not the 
cause thereof. 

 We really need to escape this polarised view of children’s problems being caused 
either by a medical disease or by poor teaching. Yes, some children’s reading 
progress may be retarded due to the teachers not knowing about or rejecting 
evidence-based methods of teaching - this is seldom black and white - and some 
children fail despite intensive, high quality teaching. 

 (Trevor Ncube, editor of five publishing companies including the “Mail and 
Guardian” in South Africa, is a dyslexic adult who despite more than adequate 
schooling still battles to read and spell.) 

 An agreement on diagnosis is required and vital. 
 A diagnosis will alter the remedy by focusing on enhancing the individual’s strong 

features and capabilities while eventually working on the weaker areas. 
 By diagnosing dyslexics, at-risk cases can be identified, addressed and appropriately 

treated in schools, tertiary institutions and in the work environment. 
 The diagnosis of dyslexia certainly has a positive effect on parents and children 

involved. It validates the concerns; it ends the endless search to an explanation of 
why their child is battling to read, write and spell; and it ensures that they receive 
the support they deserve and need! 

 In her eloquent defence of the word “dyslexia”, Maryanne Wolf, a leading reading 
scientist at Tufts University, stated that what is most important about this word is 
that it tells a child who struggles to read, that “It is not your fault.” 

 The term dyslexia also describes a community, a body of knowledge, a category of 
law, a more positive sense of self, and a belief about the progress we can achieve 
together. 



A NEURO-ANATOMICAL MODEL OF DYSLEXIA: 

o There are specific cortical locations in the left hemisphere of the brain which are responsible 
for the two fundamental linguistic-cognitive processes (Geschwind 1979, Roeltgen 1984; 
Hynd en Hynd 1984); (Tamboer, Vorst & Oort Nov. 2014). 
 

o These processes have been described as: 
1. phonetic word ananalysis; and 
2. eidetic (whole word) analysis. 

 
o The dynamics of these two processes become evident in explaining how words are decoded 

based on the neuro-anatomical model of Griffin and Walton (1981). 
 

Diagram of the Neuro-anatomical model of Dyslexia: 

THE ORAL DECODING PROCESS: 

 

A visual configuration of letters is received by the eyes and is transformed into a nervous impulse 

which travels to the occipital lobe where it is first perceived in the primary visual area (VA). 

From that point the impulse is transmitted to the angular gyrus (AG) where a sight-sound match may 
be made if the word is one with which the patient is sufficiently familiar. 
 
If such a match is made (this occurs within one or two seconds) the word is said to have been in the 
individual’s sight-word vocabulary and was processed eidetically. 
 



 
 
 
For unfamiliar words more extensive analysis is required and the function of Wernicke’s area (WA) is 
called upon to provide phonetic analysis (word attack). 
 
This generally requires longer than two seconds since the word must be syllabicated. Each syllable is 
sounded out and then the sounds for each syllable are blended together.  (It is important to note 
that there are irregular English words which are difficult to attack phonetically, e.g. the word 
“should”). 

 

 

 

 



 

 
A third area of linguistic processing does occur in the motor cortex (MC). 
 
This is where motor engrams for the duplication of letter forms are developed, stored and called 
upon when writing words. 
 
Letter reversals, when writing, are attributed to inadequate development of these motor engrams. 
 
It is obvious that normal readers make use of the left temporal hemisphere of the brain to decode 
words phonetically. 
 
The left areas of the brain associated with phonetic decoding functions inefficient in dyslexics.  
Dyslexics are prone to rely more on the functioning of the right hemisphere of the brain. 
 
 

 

 

 

 

 

 



OVERVIEW OF THE OBJECTIVES OF THE DYSLEXIA DETERMINATION TEST (DDT) 

 

 

Number 

 

Type of Dyslexia 

 

 

Testing Results: 

Subtest 1 

 

Testing Results: 

Subtest 2 

 

 

Analysis of: 

 

1. 

 

 

Dysnemkinesia 

 

Numbers reversed  

(in writing) 

 

Letters reversed in 

‘printing’ (manuscript) 

 

 

Reversal problems 

(in writing and 

‘printing’) 

 

2. 

 

 

Dysphonesia 

 

Phonetic decoding 

worse than eidetic 

decoding 

 

Phonetic spelling 

worse than eidetic 

spelling (encoding) 

 

*Phonetic problems 

in decoding and 

encoding of words 

 

 

3. 

 

Dyseidesia 

 

 

Eidetic decoding 

worse than phonetic 

decoding 

 

Eidetic spelling worse 

than phonetic spelling 

(encoding) 

 

 

**Eidetic problems 

in decoding and  

encoding of words 

 

Note:  Seven permutation patterns of dyslexia are possible i.e.: 

1.  Dysnemkinesia 
2.  Dysphonesia 

3.  Dyseidesia 

1+2. Dysnemkinphonesia 
1+3.  Dysnemkineidesia 
2+3.  Dysphoneidesia 

1+2+3. Dysnemkinphoneidesia 
 
Phonetic problems mean difficulties with grapheme – phoneme and syllabic integration in the 

context of the DDT. 

Eidetic problems mean difficulties with integration of visual and auditory gestalts for whole 

words. 



The Stark-Griffin Dyslexia Diagnostic Test 

  



Stark-Griffin Dyslexia Analysis of Research done recently: 

 

 

Gender 
 

  Male 134 

Female 52 
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Referring to page 1: 

Dyslexia exists despite intervention. Poor teaching methods cannot be held responsible for dyslexia 

and is certainly not the cause thereof. 

If poor teaching methods were the cause of dyslexia, then why is this phenomenon seen worldwide 

in all countries, languages, age groups, cultures and both genders, despite different educational 

interventions throughout the world? 

Education strategies can therefore not be held responsible for the prevalence of dyslexia throughout 

the world. 

Referring to page 2: 

As far back as 1896, W. Pringle Morgan proved through case studies that there is a familial link 

between dyslexia and a family history of reading difficulties. Reading difficulties do exist (p. 4) and as 

Siegel & Lipka suggests assessments need to measure the same thing. It is thus time in my opinion to 

categorise, truly define, and classify dyslexia by setting a standardised and universal measure of 

testing. 

By sub-typing dyslexia into seven different categories as well as the severity thereof, one can surely 

argue with the current classification of the DSM V, referring to dyslexia as a broad classification of 

“learning disorder”(p.8). 

Categorising dyslexia into the seven different types as per the Stark-Griffin dyslexia diagnostic test, a 

universal understanding of motor, visual & auditory dyslexia types and combinations of these three 

major types resulting in an additional four types, giving us seven types, would be more relevant and 

advantageous to all scopes of professions involved in treating dyslexics and in particular, diagnosing 

them. 

The discrepancy between reading and IQ: 

Referring to the many relevant talks by Sir Ken Robinson of the TED, one also questions the 

relevance and accuracy of an IQ measurement that establishes the cognitive abilities of a child, 

albeit the fact that emotional intelligence and creativity is not measured during the administration 

of these tests. Aren’t these qualities not also a form of intelligence? 

Referring to page 13, I agree that the symptoms of dyslexia are not sufficient for a diagnosis. These 

are merely symptoms and signs; however the cause of the specific nature of the dyslexic problem 

needs to be established to perform a proper diagnosis. When a person has Diabetes they will 

present with symptoms relating to this disease. Only blood tests will reveal the proper diagnosis in 

terms of insulin deficiency or excess. Thereafter treatment can proceed. 

Referring to page 14, reversals of letters and numbers are found in younger readers up to the age of 

eight. At this point in time laterality and directionality skills should be achieved. If this still remains to 

be a problem by the age of eight years and older one should consider the prevalence of motor 

dyslexia. 

           



Also referring to page 14, overlapping signs and symptoms of various learning difficulties such as 

ADHD, dyscalculia and dyspraxia, proves the involvement of the multidisciplinary team. 

Confirming the findings of the Rose Report of 2009, I believe an accurate diagnosis can be made by 

specialists (p.14). 

Referring to page 15, defining dyslexia into different categories will resolve the issue of not 

understanding the true meaning of this term. Once universal standardised terms are defined as per 

the table below, one will be able to understand the differences and causes of the dyslexia. 

 

TYPE NORMAL FUNCTION AFFECTED 

ANATOMIC 

LOCATION 

  

AFFECTED LETTER OR 

WORD CODING 

DYSNEMKINESIA Conversion of letters to cortical 

vocalization and printing or writing 

with correct directionality 

Motor cortex of 

frontal lobe, left 

hemisphere for right 

handers and right 

hemisphere for left 

handers* 

  

Motoric memory of 

letter formation with 

correct directionality, 

e.g., “b” and “d” 

DYSPHONESIA Conversion of phonemes, letter 

combinations, and syllables to 

subcortical vocalization 

A portion of 

Wernicke’s area of 

left* temporal and 

parietal lobes 

Phonetic (involving 

decoding and 

encoding of letters 

and syllables) 

DYSEIDESIA Conversion of whole words to 

cortical vocalization 

Angular gyrus of left* 

parietal lobe 

Eidetic (involving 

decoding and 

encoding of whole 

words) 

  

MIXED TYPES OF 

THE 3 BASIC 

TYPES 

1. Dysphoneidesia 

2. Dysnemkinphonesia 

3. Dysnemkineidesia 

4. Dysnemkinphoneidesia 

These 4 mixed types 

plus the 3 basic 

types add up to a 

total of 7 types of 

dyslexia. 

  

 

 



FROM ITALY: 

As from 2012, dyslexia has been recognized as a specific learning disorder in Italy.  There for, at last, 

dyslexic pupils are allowed special treatment including a specific learning program in order to 

achieve the set goals by means of mandatory measures and compensatory tools established by the 

Italian Ministry of Education.  

 

The dispensatory measures mean that the dyslexic child is exempt from: 

 reading out loud in class,  
 writing from dictation and copying from the board,  
 speed writing from dictation,  
 writing notes during lessons,  
 taking notes in italics or small capitals,  
 writing on the board,  
 reading and writing of Roman numerals,  
 using a dictionary,  
 mnemonic studying of times tables,  
 verb forms,  
 grammar rules, formula, poems, definitions etc. 

In extreme cases the pupil is also exempt from:  

 studying the written form of a foreign language,  
 copying from rough copy to fair copy,  
 making a fair copy of texts, maths expressions or homework, and  
 translations.  

 

 

 

 

 

 

 

 

 

 

 

 



DYSLEXIA ADULTS: 

 

 
 

How a Dyslexic Adult Struggles to Spell a 
Word – “When anyone asks me to spell a word, 
the first thing I get in my head is a picture of the 
object, then my brain very unhelpfully puts as 
many different ways it can think of to spell the 
word around the object in my mind’s eye. 
Many of the options being completely wrong, 
some phonetic and some correct, but all 
different variations or meanings. 
I find it practically impossible to recognize 
which one is correct as they all look wrong to 
me, but in another way they also all look right 
because I can see they are all plausible options. 
Without being able to visualize an image, I just 
have lots of words that look very similar floating 
around my head!” 
(H.M., Essex, UK, a student on the Dyslexia 
Certificate Course). 
Dyslexic Adults Link 
 

 Adults with dyslexia probably suffered at school, where their difficulties were not properly 

diagnosed. 

 Fear of being asked to read aloud in class may have been disturbing, especially when others 

might laugh at their mistakes. 

 An assessment for dyslexia in an adult can serve many different purposes, depending on the 

severity.  It may provide evidence of dyslexia so that you may receive extra time in 

examinations if you are a student.  It may provide an opportunity for a career review. 

 A good comparison to understanding dyslexia is comparing it to colour blindness, which 

affects people of all capabilities. 

Specific reading disability (dyslexia) is a significant social issue.  The ultimate answer to the adult 

literacy problem is not solely the educational intervention in adulthood, although this approach can 

help and should definitely be continued.  The problem of dyslexia needs to be recognized in 

childhood, programs need to be developed to help those individuals develop to their fullest 

potential in written language ability.  At the same time we in society must recognize that certain 

types of dyslexia (e.g. dyseidesia) are almost never curable and that the individual will often need to 

work around the problem to a large extent.  Case reports, such as those presented in this manual, 

and other scientific documentation (Rosenthal 1973, Griffin and Christenson 1990) indicate that 

when the dyslexia is not recognized early on, the individual may suffer great emotional distress and 

become prone to drop-out, drug habituation, or delinquency. More should be done, especially in the 

area of early direct diagnosis and management of dyslexia. 

However, the lack of social awareness regarding adult literacy and dyslexia appears to have 

potentially devastating effects.  The fact that legislative bodies, for example, may require written 

examinations for commercial drivers (if it is being done without exceptions for dyslexic individuals) is 



analogous to forbidding physically handicapped individuals to work.  Should paraplegic individuals be 

required to function without wheelchairs and be forced to climb stairs rather that use ramps and 

elevators?  Certainly our society and government would not permit this to happen.  We need to 

apply the same level of understanding to dyslexia, particularly since it is a “hidden” handicap and 

should be dissociated from an individual’s general intellect, creativity, and potential productivity.  

Compensations can be made in work places to help individuals with dyslexia function at their highest 

capabilities.  These individuals often have superior spatial skills, technical expertise, and other 

abilities which are far above average. 

The first step is to foster an attitude of understanding so that individuals with dyslexia do not feel 

ashamed and embarrassed because of a condition over which they have had little control.  Secondly, 

provisions for working around the reading and writing difficulties of individuals with dyslexia would 

be instituted.  For example, teams of employees can be formed to help combine dyslexic individuals 

who possess technical expertise with individuals who possess written language expertise.  Executives 

have secretaries and speech writers.  As an example, similar provision for an engineer with dyslexia 

would allow him/her to perform most efficiently and without any embarrassment or attached 

stigma.  Additionally, a computer with a “spell check” can be used, as well as audio and audio-visual 

tapes to augment written materials when appropriate.  These compensating strategies can be used 

along with the most appropriate literacy instruction. 

Our social, political, and corporate institutions must recognize the points mentioned above and 

allow for proper education and coping strategies so individuals with dyslexia may have equal 

opportunity in the mainstream of society.  Special educational intervention, based on knowing the 

type and severity of dyslexia involved, will allow specific reading disabled individuals to reach their 

fullest potential for written language (Griffin and Walton 1985, Russel 1990, Enfield and Greene 

1990).  In this way we can deal most effectively with today’s adult literacy problem. 

 The individual’s ability to understand, analyse, and use systems of language is deficient. 

 Such problems with language processing are intrinsic to the individual; they are not 

synonymous with poor teaching, limited intellectual ability, impaired hearing or vision, or 

lack of motivation to learn. 

 The manifestations of dyslexia change as the individual grows and learns, although the 

underlying causal factors tend to be stable. 

 What begins as a problem with speech sound awareness, letter recognition, verbal 

expression becomes a problem with sounding out new written words, acquiring a sight 

vocabulary, recalling basic spellings and producing written compositions. 

Referring to page 27, the statement that there exists no assessment technique that can identify, for 

any given individual, a biological cause that can be used to confirm or deny that they have dyslexia, 

is false. Referring to the Stark Griffin comprehensive dyslexia diagnostic test, one is able to diagnose 

type and severity of dyslexia. 

Referring to page 34 and the changes made in the DSM 5. The DSM 5 considers SLD to be a type of 

neuro-developmental disorder that impedes the ability to learn or use specific academic skills (e.g., 

reading, writing, or arithmetic), which is the foundation for other academic learning. 



Will this change have a negative impact on individuals with a diagnosis of dyslexia or dyscalculia, or 

on dedicated professional organisations or advocacy groups (e.g., the IDA)? It should not, since these 

terms may be used to specify the nature of their SLD, according to individual preference. More-over, 

requirement to use specifiers to characterise the range of academic skills affected by dyslexia, might 

increase awareness that dyslexia typically encompasses far more difficulties than those related to 

decoding and spelling words. 

Just as in the DSM-IV, dyslexia will be included in the descriptive text of specific learning disorder. 

According to the updated 2013 DSM- 5 diagnostic subtypes of specific learning disorder include the 

noted dyslexia as an alternative term used to refer to a pattern of learning difficulties characterised 

by problems with accurate or fluent word recognition, poor decoding and poor spelling abilities. 

The DSM stipulates: 

1. Identification. 

2. Diagnosis. 

3. Intervention. 

As for ADD/ADHD identification, diagnosis and intervention is possible.   

But so it is for dyslexia as well since the Stark-Griffin dyslexia diagnostic test is available.  We most 

certainly can: 

1. Identify the signs and symptoms of dyslexia. 

2. Diagnose it in all seven (7) types and degree of severity. 

3. Intervene with the necessary educational multisensory approaches (as per “A New Day for 

Dyslexia” therapy programmes etc.). 

Referring to page 36, I agree that common criteria must be established to assess whether or not a 

student has LD. Such common criteria are established in the Stark Griffin dyslexia diagnostic test. 

Referring to page 39, I agree that not all who struggle to decode text should be considered to have 

dyslexia. 

Referring to page 55, dyslexia is currently mainly defined as a language disorder. 

This is an over-simplification that neglects the differentiation of dyslexia between dysphonetic and 
dyseidetic groups. Researchers amplify functional magnetic resonance imaging research in which 
dyslexics showed increased activity in the speech areas of the brain and under activity in the 
posterior area of the brain, which is predominantly visual. It would, therefore, be just as reasonable 
to conclude that visual dysfunction, and impaired efficient recognition of sight words, results in over 
reliance or compensatory over activation of speech areas of the brain. 
 
We know that dyslexia is a language-based learning disability with a neurological component. 
Although it is a language-based disability, most dyslexics do not have problems with oral language in 
general.  
 
Their difficulty lies in the phonological (sound) aspect of language: in the ability to hear the sounds in 
words. For example, they have difficulty performing such tasks as “save the individual sounds in cat 



(k-a-t)” or say “cup” without the “kuh” (tasks of analysis); or “what word do these sounds make –     
j-u-m-p?” (tasks of synthesis). 
 
These phonemic awareness skills underlie learning to decode words and are required if one is to 
become a good reader and speller. 
The phonological component of language also includes one’s ability to rapidly access the lexicon 
(word), which can contribute to a difficulty reading fluently and comprehending text. Short-term 
memory can also be affected, which contributes to comprehension and spelling problems.  
 
This understanding of the phonological model of dyslexia is consistent with the current 
neurobiological research findings.  Research has identified that the dyslexic activates different parts 
of the brain when reading as compared to the non-dyslexic reader. They demonstrate decreased 
activation in the back of the brain and this persists regardless of age, indicating that dyslexia is life-
long. The good news is that with intervention which teaches specific skills and compensatory 
strategies, dyslexics can and do learn to read, spell and write. 
 
Referring to chapter 3, highlights of the article titled: “Brain mechanisms and reading remediation: 
more questions than answers” that was published in 2014 reveal the following: 
 

 Reading is a learned process that is quite different from the acquisition of language which is 
more like fine tuning pre-existing neural circuitry. 

 It is assumed that lexical representations are encapsulated it as specific neural traces, and 
the various components of the reading process, such as pattern recognition, and memory, 
phonological decoding, are similarly represented as neural responses in the brain. 

 When reading, the brain is here to learn to recruit resources from quite disparate parts of 
the brain that have likely evolved to perform quite unique functions. 

 Thus, with all learned skills, there are some individuals who are good at the skill, many who 
are average, and a number who are very poor. 

 In reading, a very poor category constitutes the group of children that we consider to be 
dyslexic. 

 Phonological sensitivity in dyslexic readers frequently persists into adulthood irrespective of 
reading skill. 

 Despite the acquisition of normal functional reading skills, compensated dyslexic readers 
frequently maintain procedural problems in phonemic awareness. 

 Normal reading skills in compensated readers are acquired as a result of dependence on 
whole-word orthographic skills. 

 Neuro-physiologically, compensated dyslexic readers engaged in different cognitive 
networks when processing tasks that require phonological manipulations, such as less 
activation for compensated readers in the insula, left premotor, and Wernicke’s regions. 

 A study directly comparing normal, compensated, and compensated readers on a non-word 
rhyming task found that both dyslexic groups demonstrated less activation in superior-
temporal and occipito-temporal regions with over activation in right inferior frontal areas. 

 Compensated readers differed from by activating right superior frontal and mid-temporal 
regions. 

 Ingvar et al. investigated differences between normal and compensated dyslexic readers in a 
single word reading task, demonstrating that compensated readers showed an increased 
activation in right temporal regions. 

 
 



Reading improvement in children with dyslexia has been demonstrated to be associated with activity 
in the left inferior frontal gyrus such that white matter integrity was positively correlated with 
reading again. 
 
Studies have converged in their findings of relatively less grey matter volume (GMV) in 
developmental dyslexia in bilateral temporo-parietal and left occipito-temporal cortical regions. 
However, the interpretation of these results has been difficult. The reported neuroanatomical 
differences in dyslexia may be causal to the reading problems, following from, for example, neural 
migration errors that occurred during early human development and before learning to read. 
Alternatively, less GMV may represent the consequence of an impoverished reading experience, akin 
to the experience-dependent GMV differences attributed to illiterate compared with literate adults. 
Most likely, a combination of these factors is driving these observations. Here we attempt to 
disambiguate these influences by using a reading level-matched design, where dyslexic children 
were contrasted not only with age-matched controls, but also with younger controls who read at the 
same level as the dyslexics. Consistent with previous reports, dyslexics showed less GMV in multiple 
left and right hemisphere regions, including left superior temporal sulcus when compared with age-
matched controls. However, not all of these differences emerged when dyslexics were compared 
with controls matched on reading abilities, with only right pre-central gyrus GMV surviving this 
second analysis. When similar analyses were performed for white matter volume, no regions 
emerged from both comparisons. These results indicate that the GMV differences in dyslexia 
reported here and in prior studies are in large part the outcome of experience (e.g., disordered 
reading experience) compared with controls, with only a fraction of the differences being driven by 
dyslexia per se. 
 
In the article “Brain Basis of Phonological Awareness for Spoken Language in Children and Its 
Disruption in Dyslexia” published in Cerebral Cortex (2011), researchers, led by Dr. John Gabrieli 
from MIT, along with Dr. Ioulia Kovelman from the University of Michigan and Dr. Maryanne Wolf 
from Tufts University, and others from Harvard and the Children’s Hospital of Boston, evaluated the 
brain function of typical and dyslexic readers when engaged in phonological awareness tasks. 
 
Differing from previous studies that used both auditory and visual stimuli, whether it was pictures or 
text, this study relied solely on the auditory mode. 
 
Using functional magnetic resonance imaging (fMRI), age and IQ-matched (ages 1-12) and 
phonological awareness-matched (Kindergarten) typical readers were compared with the dyslexic 
children (ages 7-13) on an auditory task of rhyming. Rhyming, a task of phonological analysis; has 
been demonstrated to be an effective predictor of reading success in young children. 
The findings showed a difference in brain activity between the age-matched typical readers and the 
dyslexic children on the rhyming task. Specifically, the typical readers had increased activation in the 
left dorsolateral prefrontal cortex (DLPFC), whereas the dyslexia children did not demonstrate 
activation in this area. 
 
Also, the Kindergarten group showed activation in the same region and of the same magnitude as 
the older typical readers suggesting the DLPFC plays an important role in phonological analysis and 
reading success. 
 
Noting outcomes of other brain function studies that demonstrate the dyslexic brain operates 
differently than the typical reader in language-related and auditory tasks, verbal working memory, 
and the integration of print and auditory tasks, Dr. Kovelman and colleagues stress that it is likely 
that more than one brain area contributes to phonological awareness for speech sounds. 
 



Referring to page 110, researchers have been exploring candidate susceptibility genes for dyslexia 
and speech-language impairment, and recently identified chromosomes 3, 6, 15 as potentially 
related to dyslexia and language impairment. 
 
Another compelling area is brain research. Since the 1980s, thanks to researchers such as Dr Albert 
Galaburda and Dr Norman Geschwind, we have known about the asymmetry of the dyslexic brain 
when compared to the non-dyslexic. 
 
Dyslexics more commonly have deficits in the function of their white matter and cerebellum and in 
the communication between the hemispheres of the brain than non-dyslexic individuals. These areas 
are intimately involved in eye movements and visual motor skills. Heim et al found that some 
dyslexics had only phonologic deficits, whereas others also had deficits in visual attention or in their 
magnocellular systems. Physicians, who are experts in learning issues, assert that 20% to 30% of 
dyslexic children have faulty visual memory and 50%to 70%of dyslexic children have a combination 
of visual and phonologic deficits. 
 
As reviewed by Vidyasagar and Pammer,‘‘ . . . there is emerging evidence that phonologic problems 
and the reading impairment both arise from poor visual (i.e., orthographic)coding.’’ Their review 
makes it evident, ‘‘. . . that attentional mechanisms controlled by the dorsal visual stream 
[magnocellular] help in serial scanning of letters, and any deficits in this process will cause a cascade 
of effects, including impairments in visual processing of graphemes, their translation into phonemes, 
and the development of phonemic awareness. This view of dyslexia localizes the core deficit within 
the visual system and paves the way for new strategies for early diagnosis and treatment.’’ 
 
The article titled “The role of the efferent auditory system in developmental dyslexia” of 2013, 
showed differences in DPOAE (Distortion-product otoacoustic emission) between groups, although 
not statistically significant, suggest alterations in the auditory efferent system in the dyslexic 
population. These alterations may affect language perception. If confirmed in further studies with 
larger samples, these results could provide insight into a possible pathophysiological background of 
dyslexia. In the study, specific speech test confirmed APD (auditory temporal processing disorder) in 
the dyslexic children. In conclusion, as occurs in APD, alterations in the auditory efferent system may 
reduce sound-frequency discrimination in dyslexia. 
 
Referring to page 56, I refer to the paper of December 2013 titled “Short-term memory for order 
but not for item information is impaired in developmental dyslexia”. Recent findings suggest that 
people with dyslexia experienced difficulties with the learning of serial order information from short 
to long-term memory. The authors conclude that the dyslexic short-term memory impairment 
indeed specifically concerns the main-general serial order processing. 
 
The results of serial order memory impairments reported, converge with the current findings of 
Martinez Perez et al. (2012) in schoolchildren and generalize the impairment in serial order short-
term memory to adults with dyslexia. From their present findings they suggest that the serial 
auditory impairment can persist through development for many years and is apparently not 
remedied through instructional therapy that almost all of the participants with dyslexia had followed 
in the past. 
 
Referring to pages 68 to 74 on visual factors, the following is noted: 
 
Reading is certainly the most complex oculomotor activity that modern humans use daily. The 
processing involved is classically separated into lower and higher levels. The 1st corresponds to the 
different steps involved in the ocular capture of the word’s image, which is the start of cerebral 



analysis in the occipital cortex. The second represents the different cognitive phenomena that 
permit the identification of and then represent and make sense of the word just read. 
Numerous scientific studies have also documented the presence of eye movement anomalies and 
deficits of perception of low contrast, low spatial frequency, and high-frequency temporal visual 
information in dyslexics. Anomalies of visual attention with short visual attention spans have also 
been demonstrated in a large number of cases. 
 
Spatial orientation is also affected in dyslexics who manifest a preference for spatial attention to the 
right. This asymmetry may be so pronounced that it leads to a veritable neglect of space on the left 
side. 
 
Optometry is a profession concerned with human functioning through development, maintenance 

and enhancement of visual skills, and more so in terms of diagnosing, treating and preventing visual 

and eye problems. 

Vision is an acquired skill and is essentially different from visual acuity on its own.  The enhancement 

of visual skills development will thus inevitably improve learning performance. 

 
DYSLEXIA AND VISION PROBLEMS: 
 
What is the relation between dyslexia and visual problems? 

o Most authorities believe that vision problems are not the cause of dyslexia but they can 
be contributory to the reading dysfunction caused by dyslexia. 

o We do not believe vision problems cause dyslexia (as defined in this discussion) but there 
may be an association between certain visual dysfunctions and dyslexia.   
 

                    (See Table below for the most common visual problems in reading disabled persons.) 
 
 

THE MOST COMMON VISUAL PROBLEMS THAT CAUSE GENERAL READING DISFUNCTIONS: 

* Refractive Errors – specifically hyperopia (farsightedness) and astigmatism (distorted images). 

* Double vision due to strabismus (squint). 

* Vergence problems (eye teaming: in and out). 

* Accommodation problems (focusing problems). 

* Poor eye movements (pursuits and saccades). 

* Problems with analysing information (visual perception and visual-motor integration). 

* Auditive – visual integration problems (to combine visual and auditive symbols). 



o To investigate possible associations between visual dysfunctions and dyslexia, the 
following were studied: saccades, vergence facility, motor-free visual perception, visual-
motor integration and auditory-visual integration. 

o Eye movements in dyslexia: the number of fixations for the dyslexic individual is 
significantly increased, and this difference is more pronounced for long words and for 
less common words. 

o The stability of binocular fixation during macular decoding has been implicated in 
dyslexics. 

o Fluid reading requires rapid processing of visual information, both spatial (the 
arrangement of letters, graphemes, morphemes, and words), and temporal (the 
sequence of graphemes and words in a specific order). 

o The assumption that the magnocellular system is responsible in the development of 
dyslexia is linked to many studies that looked for anomalies in perception of visual 
information of low contrast, low spatial frequency and high temporal frequency in 
dyslexic subjects. 

o This system, present in the peripheral retina and specialised in the detection of 
movement and position, does preferentially use this type of information. 

o The magnocellular system, therefore, supposedly contributes to the rapid integration of 
visual information during reading by allowing efficient processing of spatial and temporal 
data. 

o This system could thus intervene indirectly in the control of popular saccades. 
o It could also play an equivalent role for auditory information. 
o This theory was proposed following the discovery of post-mortem abnormalities in 

ganglion cells of the magnocellular system in the lateral geniculate bodies of dyslexics 
(smaller cells and disorganised cell layers).  

o While phonological dysfunction appears to be central to the genesis of dyslexic disorders, 
it may be accompanied by visual-attention dysfunction in a large number of cases. 

o Spatial orientation is also affected in dyslexics. In the visual sphere, it is essential that all 
dyslexics receive comprehensive optometric examinations by professionals who have an 
adequate understanding of learning based visual processes, who performed the testing 
necessary to detect visual problems, and understand that vision plays a significant role in 
learning disabilities. 

o The learning-disabled population does have a greater prevalence of vision problems than 
normal readers, and the vision problems are common. 

o Such problems are for example: 
Convergence insufficiency 
Accommodative insufficiency 
High hyperopia 
Strabismus 
Amblyopia 
Refractive errors 
Visual motor/visual perceptual skills 
Visualisation 
Tracking 
Good fusion of amplitudes 
Poor eye movements have shown to be prevalent among pure readers 

 
 
 



Vision therapy does not cure dyslexia. Shaywitz makes the point that it is a chronic condition and is 
not outgrown; and there is no cure. No medical profession or any other professional listed in the 
multidisciplinary team can cure dyslexia. 
 
The article titled “Evaluation of aspects of binocular vision in children with dyslexia” and published in 
2012, showed that only the amplitude of accommodation seemed to defend children with dyslexia 
however the ability to accommodate was still good and is unlikely to hamper reading and learning 
ability. Their results support recent findings of binocular deficits in dyslexic children which can also 
be a result of the phonological deficit of dyslexia and not necessarily an underlying cause of dyslexia. 
 
 

INVESTIGATED VISUAL 

FUNCTION 

SIGNIFICANT STATISTICAL DIFFERENCES 

BETWEEN DYSLEXICS AND NON-

DYSLEXICS 

RESEARCHES 

1. Saccades No significant difference Ko et al. 

 

2. Vergences No significant difference Ferreri et al. 

 

3. Motor-free visual 
perception 

No significant difference Griffin et al. 

 

4. Visual-motor 
integration 

Significant difference, especially in 

dyseidesia 

Berry &Buktenica 

 

5. Auditory-visual 
integration 

Significant difference, especially in 

dysphonesia 

Birch – Belmont 

 

 

o Griffin and Borghi found trends between dyslexia and visual-motor integration (Berry 
and Buktenica) and auditory-visual integration (Birch-Belmont). 

o The correlation between dyseidesia and non-linguistic visual-motor integration was 
+0.439 while being -0.304 for dysphonesia. 

o The correlation between dysphonesia and auditory-visual integration (using non-
linguistic dot-patterned stimuli) was +0.494 while being -0.405 for dyseidesia. 

o Although not statistically significant, clinical trends were found between dyseidesia 
and visual-motor integration and between dysphonesia and auditory-visual 
integration even though non-linguistic symbols were used. 

o This makes intuitive sense with dyseidesia being more “visual” and dysphonesia more 
“auditory”. 

o Interestingly, Eden et al. reported significant differences in visual tasks of vertical 
tracking, fusional divergence ranges, and global stereopsis in 5th grade children when 
comparing those with “reading disability” and those who were “nondisabled.” 



o These classifications were, however, based on the exclusionary method using IQ’s, as 
discussed previously. 

o We certainly believe that poor eye tracking, inadequate fusional divergence and 
possibly poor global stereopsis can be adverse factors in reading (ie. resulting in 
general reading dysfunction). 

o Research pointing to association between dyslexia and low-level visual processing 
deficits, implicating a magnocellular defect, was extensively reviewed. 

o Livingstone et al. are among those who contend that dyslexics have a deficit in the 
visual magnocellular pathway. 

o Ridder et al. tested temporal contrast sensitivity functions in different types of 
dyslexia (using the DDT criteria presented in this manual). 

o Their results showed that dyseidetic dyslexics did not have a magnocellular pathway 
defect but that dysphoneidetic dyslexics tended to show a defect. 

o In a follow-up study investigating elevated motion coherence threshold, however, 
both dyseidetic and dysphonetic subjects tended to have the defect. 

 

The Role of the Magnocellular Pathway in Visual Word Recognition: 

o Two main pathways lead from the retina to the brain in the human visual system.  
They are the magnocellular pathway and parvocellular pathway. 

o Each one is specialized for transmitting different types of visual information. 
o The magnocellular pathway is specialized for transmitting coarse-grain information 

and information about movement. 
o Magnocellular retinal ganglion cells arise mainly from the non-foveal region of the 

retina. 
o The parvocellular pathway is specialized for transmitting fine-grain highly detailed 

information. 
o Parvocellular retinal ganglion cells arise mainly from the foveal region of the retina. 
o Both of these types of information are crucial for visual word recognition. 
o A magnocellular deficit has been implicated in certain types of dyslexia (e.g. Stein & 

Walsh 1997). 
o Dyslexic readers tend to have different patterns of eye movements compared to 

control participants. 
o They also have difficulty in maintaining stable eye fixations, as well as having 

difficulty with converging eye movements (de Luca et al 1999). 
o These problems can be accounted for by the magnocellular theory. 
o If magnocellular retinal ganglion cells arise mainly from the parafoveal region of the 

retina, a disruption of the magnocellular pathway could be said to disrupt the 
parafoveal preview. 

o If the brain receives reduced parafoveal preview information, more fixations will 
have to be made per line to gain the same amount of information from the text. 

o The input to the posterior parietal cortex is also magnocellular. 
o The Posterior Parietal Cortex is responsible for directing involuntary attention and for 

integrating information from the two visual fields. 
o A disrupted magnocellular input to the posterior parietal cortex would lead to an 

overlap between the inputs of the two visual fields. 
o Using the distinction of coarse-, and fine-grain input to simulate the 

magnocellular/parvocellular division, the proposed model hypothesises that when 
the magnocellular component of the model is disrupted, a dyslexia-like behaviour will 
emerge. 



o Research pointing to association between dyslexia and low-level processing deficits, 
implicating a magnocellular defect, was extensively reviewed.  Livingstone et al. are 
among those who contend that dyslexics have a deficit in the visual magnocellular 
pathway.  Ridder et al. tested temporal contrast sensitivity functions in different 
types of dyslexia (using the DDT criteria).  Their results showed that dyseidetic 
dyslexics did not have a magnocellular pathway defect but that dysphoneidetic 
dyslexics tended to show a defect.  In a follow-up study investigating elevated 
motion coherence threshold, however, both dyseidetic and dysphonetic subjects 
tended to have the defect. 

o There is probably an association between dyslexia and magnocellular defect, both 
visual and auditory, in many dyslexic individuals. 

 

SCOTOPIC SENSITIVITY SYNDROME/IRLEN SYNDROME: 

o Scotopic Sensitivity Syndrome, also known as Irlen Syndrome, is described as a visual-
perceptual problem that exists independently of any optical deficits.  The source of 
the problem is linked to the encoding and decoding of visual information by the 
nervous system. 
 

o The Centre for Special Education and Disability Studies use the following description: 
 

o It is a visual-perceptual processing dysfunction which causes problems with reading, 
study and writing/spelling which has been related to a retinal-sensory after-imaging 
effect, possibly associated with the magnocellular visual pathway, which may cause 
an overlapping of letters and words between consecutive eye fixations when reading 
or writing. 
 
The following difficulties can be related to Scotopic Sensitivity/Irlen Syndrome: 

• letters and/or words are unstable in many ways (moving, blurring, fading etc.) 

• seeing streaks of white (‘rivers’) or flickering or flashing on the page 

• print goes blurry, fuzzy, moves or disappears after a short time 

• letters or words have halos or shadows 

• print doubles or distorts 

• eyes get tired, sore, watery, sandy, scratchy or itchy after reading, but eyesight is 
good or has been corrected with spectacles 

• sensitivity to glare, to fluorescent lighting, flickering lighting, computer lighting 

• the page is ‘too bright’ 

• history of scotopic sensitivity within the student’s family background 

• a discrepancy between achievement on orally presented information and 
achievement on visually presented information (writing, reading etc.) whereby 
the students’ written documents present a much poorer picture of the students’ 
abilities than does the students’ verbal provision of information. 

• poor spelling, writing which is difficult to read, poor use of grammatical 
construction 

• slow reading rate – inability to read notes or words in groups, may see half to one 
word at a time, causing tracking problems and inability to skim 

• poor depth perception – inability to accurately judge distance or spatial relations, 
unsure on stairs, escalators, ball sports or driving. 
 



 
o Over the past two decades the use of tinted lenses and coloured overlays to improve 

reading comfort and performance has been presented in both the popular media and 
professional literature.  With increasing frequency, patient and parents consult 
optometrists about the value of coloured overlays and tinted lenses. Meares and 
later Irlen described a syndrome of visual symptoms and distortion that can be 
alleviated with coloured filters.  This syndrome has been referred to as “scotopic 
sensitivity syndrome” or the Irlen Syndrome.  Coloured overlays and tinted lenses are 
purported to improve reading ability and visual perception, increase sustained 
reading time, and eliminate symptoms associated with reading such as light 
sensitivity, eyestrain, headaches, blurring of print, loss of place and watery eyes. 

o The results of prospective, controlled research on the effectiveness of tinted lenses 
or coloured overlays vary.  One randomized, controlled trial demonstrated that 
children with reading difficulties, who were prescribed filters based on coloured 
overlays, experienced reduced symptoms of asthenopia.  While this study suggests 
the colour may need to be individually and precisely prescribed, another study 
demonstrated significantly improved eye movements among reading disabled 
children when reading through blue filters.  Other researchers failed to find 
improvement in comprehension scores in readers using tinted lenses. 
 

o The effect of spectral filters and coloured overlays is not solely a placebo.  Coloured 
overlays and tinted lenses are not cures for dyslexia, but may be useful reading aids 
for some individuals with reading difficulty. 

 
o Therefore, it is the position of the American Optometric Association that: 

1. Undetected vision problems may be a factor in individuals who exhibit the 
symptoms of the Irlen Syndrome. A comprehensive eye/vision examination with 
particular emphasis on accommodation, binocular vision, and ocular motor 
function is recommended for all individuals experiencing reading or learning 
difficulties, as well as those showing signs and symptoms of visual efficiency 
problems. 

2. The American Optometric Association encourages further research to investigate 
the effect that specifically tinted lenses and coloured overlays have on visual 
function related to reading performance. 

3. Vision problems are a frequent factor in reading difficulties.  Ignoring the role of 
vision or inadequately evaluating the vision of individuals with reading problems is 
a disservice which may prevent the person from receiving appropriate care. 
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Summary.—Prior investigations of scotopic sensitivity or Meares–Irlen syndrome have identified 

several features also found in attention deficit/hyperactivity disorder, chronic fatigue syndrome, and 

a subtype of dyslexia in which visual recognition is the primary deficit. In particular, anomalies in 

lipid metabolism, including low essential fatty acid status and decreased serum cholesterol, have 

been identified in all three disorders. Genetic expression of the transporter molecule apolipoprotein 

B-100 (APOB) has been correlated with abnormal lipid metabolism, particularly in relation to levels 

of cholesterol. Cholesterol esters are important carriers of essential fatty acids entering the retina. 

The APOB gene coding for apolipoprotein B-100 is located on the short arm of Chromosome 2, and 

closely neighbours a gene (DYX3) known to confer susceptibility to dyslexia. The APOB locus is also 

recognized as being one of the most highly polymorphic regions of the human genome, and thus 

provides a promising tool for genetic researchers. In this pilot study, certain allelic variants of the 

APOB gene were more common in participants diagnosed with Meares–Irlen syndrome than in 

individuals without the condition. This study appears to be a first in which a condition known to 

cause reading difficulties has been associated with the APOB gene. 

In the past two decades, there has been an increase in reports of a visual-perception disorder known 

as the Meares–Irlen syndrome (MIS; also known as Irlen syndrome and scotopic sensitivity 

syndrome), a condition reported to affect reading in at least 5% of the general population (Kriss & 

Evans, 2005). To date, the most common method of diagnosis has been the Irlen Perceptual Reading 

Scale (IPRS), a widely purported means of identifying symptoms in individuals who have reading 

problems despite there being no optometric or ophthalmological abnormalities. Diagnostic criteria 

primarily include distortions of print (such as the text appearing to move or vibrate), declining oral 

reading speed and fluency, light and glare sensitivity, atypical difficulty in counting a series of 

identical symbols or parallel lines, and a clear and immediate improvement in such symptoms upon 

the positioning of a coloured transparency over the viewed page of text or symbols (Robinson, 1994; 

Stein, 2003). A further hallmark of MIS is that the span of word recognition (the number of words 

able to be seen clearly in one eye fixation) is significantly reduced (Robinson, Foreman, &Dear, 

1996). 

Although MIS symptoms affect reading, writing, spelling, and visual attention, the extent to which 

this occurs and the affect upon literacy and learning varies greatly amongst individuals with MIS. 

These differences may be due in part to the condition being equally prevalent across intellectual 

ability, including those who are gifted and talented. Researchers in this field have reported 

significant reductions in the symptoms of children and adolescents, as well as adults with MIS, 

through the use of coloured lenses or overlays (Irlen, 1994; Robinson, 1994; Bouldoukian, Wilkins, 

&Evans, 2002; Wilkins, 2002; Kriss & Evans, 2005). 

Despite MIS often being referred to as a subtype of dyslexia (Sparkes, Robinson, Roberts, & Dunstan, 

2006), this categorisation remains debatable if not hypothetical. Others describe MIS as a separate 

entity which can occur with or without dyslexia, albeit with significantly more prevalence in the 

dyslexic population, with reported incidences varying from 31 to 46% (Irlen & Lass, 1989; Kruk, 

Sumbler, & Willows, 2008). The dilemma in specifying whether MIS is related to dyslexia is perhaps 

made difficult in part by the absence of a clear and universally recognised definition of dyslexia. 

Accordingly, a lack of accord persists in explaining the increased prevalence of MIS in the dyslexic 

population (Northway, Manahilov, &Simpson, 2010). 



In summary, the results of this pilot study indicate that the APOB 3΄ VNTR locus may offer a novel 

avenue of investigation for identifying a potential genetic marker for susceptibility to MIS and 

perhaps other related conditions. Furthermore, other biological variables known to be associated 

with the APOB gene such as serum levels of LDL, total cholesterol andapolipoprotein-B might also be 

prospective diagnostic indicators. To our knowledge, this study is the first to associate reading and 

attention disorders with the APOB gene. 

 

VISUAL STRAIN: 

Optometric Intervention 

The writing of a 7 year old boy before optometric intervention ... 
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And the same child with his glasses three weeks later (+0.50). 

 

 

 

 

 

 

 



Referring to page 151, assistive technology is wonderful for dyslexics. Speech-to-text programs, 

recording pens, apps and audio books as seen used in Sweden by colleagues we met on 8 February 

2015 have changed the lives of dyslexics forever. 

Referring to the summary on page 164, reading is not naturally acquired. The misnomer that 

reading is a natural act, has condemned many individuals with reading difficulties as to not being 

normal, since it has been believed that reading is a natural act. Although reading is a profound 

human invention of the past 6000 years, human communication which is inherent has been around 

for more than 1 million years. 

Claiming that there is little evidence to support the use of any special approaches for dyslexia just 

proves the fact that dyslexia is incurable and that therapy is only introduced to teach the individual 

to work around his problem. 

We add the expected success rate on therapy. 
 
Goals and Expectations of Success in Therapy: 
 
 
  

Eventual Goal of Therapy 
 

 
Predicted Success 

Dysnemkinesia, mild Elimination of number and letter 
reversals by 5th grade 
 

90% 

Dysnemkinesia, marked Elimination by 7th grade 85% 
 

Dysphonesia, mild Improved eidetic skills enable reading 
almost to expected grade level; 
decoding of unfamiliar words improved 
but not completely normal 
 

80% 

Dysphonesia, marked Lower-division college reading level at 
best; otherwise, same as mild 
dysphonesia 
 

75% 

Dyseidesia, mild Develop normal phonetic decoding and 
encoding skills; reading level 12th grade 
at best; minor spelling problems remain, 
with reliance on phonetic equivalents 
 

70% 

Dyseidesia, marked 10th grade reading level at best; 
increased spelling errors remain with 
great reliance on phonetic equivalents 
 

65% 

Dysphoneidesia, mild 8th grade reading level at best; major 
spelling errors remain, with poor eidetic 
and phonetic encoding; if dysphonetic 
component can be abated, the reading 
level may be higher 
 

60% 

Dysphoneidesia, marked 6th grade reading level at best; major 
spelling problems 
 

55% 

 



Referring to page 168 the IDA’s reaction to the term “dyslexia” being deleted from the DSM V, is 

honourable since the condition affects more than just reading. Replacing the term dyslexia with 

specific reading disorder, would be an imprecise classification of this disorder. Dyslexia encompasses 

language processing, language production, related symbolic learning (such as second language 

learning), and often adaptive skills in daily living and in social and emotional functioning. 

Internal speech or cortical vocalization is of most importance when learning to read, spell and write. 

Dyslexia also means being “visually deaf and auditory blind”. This is confirmed by Spear-Swerling in 

2011 and many other researchers. 

Referring to page 169, research done by Shaywitz in 2005 showed a 20% prevalence of dyslexia. The 

NHI of the USA has found the same results after many years of research. 

Referring to page 170, I disagree with the comment of identifying dyslexic subgroups as being an 

impossibility. Please refer to the above neuroanatomical model of dyslexia that defines dyslexia into 

three major subgroups. Combinations of these major types identify an additional four types, which 

in total reveals seven types of dyslexia. 

Referring to page 173, visual factors are very important when diagnosing dyslexia. Since the first 

process is the act of reading which depends on vision, parents want the specialist to rule out any 

vision problems that could be causing the child’s reading problems. Vision problems, alone, can 

hamper reading fluency. Often, however, dyslexia can be the significant other factor, or it can be an 

adverse contributory factor to other causes. At any rate, vision problems should be diagnosed and 

treated by optometrists who specialise in vision therapy. Birch and Belmont proved that 40% of 

dyslexics have subtle visual problems. If during a reading task the child frequently loses his or her 

place, uses a finger as a guide, skips and re-reads, this could be a sign of an eye movement control 

problem, known as oculo-motor saccadic dysfunction, also referred to as an eye tracking problem. 

This type of problem can be a primary cause of reading dysfunction or it can co-exist as a 

contributing factor together with dyslexia. 

Another major vision problem to consider is oculo-motor vergence problems (poor eye teaming), 

which can cause eye strain and headaches as well as avoidance of reading. A common example of 

such an eye teaming problem is the condition referred to clinically as convergence insufficiency (CI). 

CI and other binocular problems are noted to be significant potential vision factors in reading 

dysfunction. Again, these binocular problems can occur with or without dyslexia. 

Other visual factors related to dyslexia have been researched and were found to be deficit such as 

contrast sensitivity function and magnocellular visual pathway deficit. 

Referring to page 173, I do agree with Le Jan et al. of 2011. Not all poor readers are dyslexic. 

Referring to page 174, I do not assume that a diagnosis of dyslexia can point to particular form of 

intervention that is best suited for those with this condition - in fact we surely can derive the 

appropriate remedial therapy once the patient has been diagnosed properly. 

Referring to page 177 research done by Steinberg and Andrist in 2012, is accurate. I agree with the 

comment: 



“Parents of students with dyslexia are continually faced with challenges within our educational 

system, experiencing frustration, disappointment and anger due to a lack of understanding about 

dyslexia. All too often students with dyslexia are misdiagnosed, misunderstood, or just plain ignored. 

As a result, the skills and abilities are often overlooked. The students begin to doubt themselves and 

their abilities; they feel stupid, lazy, and worthless. This lack of knowledge about dyslexia often 

means schools do not provide the necessary identification, instruction, intervention, and 

accommodations that students with dyslexia need to succeed. From the time that a student’s 

dyslexia is first identified to the implementation of an IEP or 504 - plan, it is essential that educators 

understand the potential of our students when given appropriate instruction and accommodations. 

There is no way that the term ‘dyslexia’ has outgrown its conceptual and diagnostic usefulness. The 

dyslexia construct, when sub- categorised, is adequate for both classification and diagnosis. In 

science this classification acts as a tool to enable communication between researchers, educators, 

professionals, parents and the society. 

Stein states in 2012 that “Knowing that is dyslexia is a respectable neurological diagnosis, and not 

another word for laziness or stupidity can transform a child’s self-image.” I totally agree with Stein. 

Dyslexia is not demeaning just as ADHD is not bad behaviour. 

Referring to page 182, rather than discontinuing the use of the term “dyslexia”, truly scientific 

approaches which have been discussed earlier should result in the establishment of a more rigorous 

understanding and deployment of the term dyslexia. 

The public also needs to be re-educated in terms of what the word dyslexia truly means. 

As an afterthought should we expect the next controversial book to be titled: 

“The ADHD Debate”? 
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