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1. Abstract  
1.1. Introduction: The differences that have been identified in 
children with dyslexia in relation to children of normal develop-
ment, in visual perception, are considered by some researchers to 
be very important. The low performance of children with dyslexia 
in visual tests has led some researchers to conclude that children 
with dyslexia have a visual deficit and that this deficit is the main 
cause of reading difficulties. The latter claim that people with dys-
lexia apply different visual processing and this leads to difficulties 
in visual display of letters and words. However, there are opposing 
views, which necessitates more studies in the future, which will 
examine the possibility of a visual deficit in children with dyslexia 
[1,2].

1.2. Aim: The aim of this study was to present visual deficit studies 
in dyslexia.

1.3. Methodology: Literature review was carried out in the web, 
which referred to researches on Special Learning Disabilities and 
specially in visual deficit studies in dyslexia.

1.4. Results: Review of the literature highlighted key points of vi-
sual deficits in dyslexia. Visual attention contributes to the reading 
performance of children with developmental dyslexia.

1.5. Conclusions: The level of visual attention is an important fac-
tor in determining reading speed. Differences in visual attention 
can contribute to poor reading in children with dyslexia, regardless 
of their ability to process individual letters.

2. Visual Deficit Studies in Dyslexia
Wanting to examine the case of an optical deficit during the pro-
cess of mapping optical codes to phonological codes, Valdois, Las-
sus-Sangosse, & Lobier (2012), conducted 2 experiments. The first 

experiment involved 44 French students, 22 dyslexics (10.8 years) 
and 22 chronologically identified normal readers (10.8 years). 
Experimental tests included three types of different stimuli: let-
ters, numbers, and colors. Overall, it appeared that children with 
dyslexia were worse than those in the control group in recording 
letters and numbers. However, their performance did not differ in 
the color test. Chronological analyzes were performed between 
chronological age, reading age, reading accuracy and speed, as 
well as correlation of all tests performed. Strong correlations were 
seen between the various measurements of reading performance 
and performance in the letter, digit and color tests. It was notewor-
thy that the performance on the stimuli of the letters and digits was 
correlated with all reading readings. However, color performance 
records were not correlated, not only with each reading mea-
surement but also with letter and digit tests. The 2nd experiment 
consisted of 48 French students, 24 dyslexics (10.5 years) and 24 
normal readers (10.6 years). None of the children in the 2nd ex-
periment participated in the 1st. The dyslexic students came from 
a diagnostic center for children with language problems, while the 
control group came from neighboring schools. The two groups dif-
fered significantly in their reading age [3].

The experimental study included a phonological evaluation in 
which only those children with dyslexia who possessed phono-
logical skills participated, according to the clinical examination. 
This was because the researchers believed that a visual deficit was 
primarily expected to affect a subset of children with dyslexia who 
did not have phonological problems. Second, their purpose was 
not to show that a phonological deficit could not affect letter tests, 
but to demonstrate that poor performance on these tests, when ob-
served in the absence of relevant phonological awareness or short-
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term verbal memory, could not be interpreted by an inability to 
map visual stimuli to phonological. In the experimental test, the 
stimuli were similar to those of the first experiment. The results 
showed that children with dyslexia had severe deficits when in-
volved in both phonological and non-phonological tests. Overall, 
however, the results of both experiments did not confirm the view 
that there was a deficit in the mapping of visual stimuli to phono-
logical ones. This finding, however, according to the researchers 
does not mean that there can be no problems in the visual mapping 
of codes in phonological, of children with dyslexia.

Ziegler et al. (2010), conducted a study with 28 children with dys-
lexia. Their age ranged from 8.3 to 12.4 years. The study includ-
ed those children with dyslexia whose reading age was at least 
18 months below their age limit, according to a standard reading 
test. The control group consisted of 29 typically developed chil-
dren, who had no history of written or oral language difficulties. 
All stimuli consisted of horizontal rows of five characters. Three 
types of stimuli were used: letters (consonants), numbers (1 - 9) 
and symbols (%, /,?, @,}, <, £, §, μ). In general, the group of chil-
dren with dyslexia showed significant processing deficits. letter 
and digit sequences (verbal stimulus) but not in symbol sequenc-
es (non-verbal stimulus). This dimension shows that deficits in 
verbal stimuli are much more important than non-verbal stimuli, 
even if the test does not involve oral pronunciation. If the deficit 
in children with dyslexia, according to the researchers, was visual, 
then the children would also have deficits in the symbol sequenc-
es, which did not happen. One hypothesis for this is that letters 
and digits can be processed by the word-specific optical system, 
located in the left hemisphere, between the occipital-parietal lobe. 
This area is considered non-functional for people with dyslexia, so 
the deficit can be explained in letters and numbers but not in the 
symbols. High resolution in this area, however, showed particular 
sensitivity to letters but not to digits [4].

Another view is that letters and numbers are affected because only 
they are converted to phonological codes, so there is a deficit in 
converting visual stimuli to phonological codes. The researchers 
conclude that while something that at first appears to be a visual 
deficit - according to the results of their research - is not, in fact, 
they focus again on the existence of a phonological deficit [5, 6].

One study that studied eye movement in children with dyslexia was 
that of Trauzettel-Klosinski, Koitzsch, Durrwachter, Sokolov, Re-
inhard & Klosinski (2010). In general, studies in dyslexic children 
have shown different patterns of eye movement, mainly in terms 
of number of movements and prolonged concentration duration. 
The length and frequency of the words seem to affect the number 
and duration of the concentration. The study involved 16 children 
with dyslexia and the control group also consisted of sixteen chil-
dren. They had German as their mother tongue. The mean age of 
the participants was 9.5 years for children with dyslexia and 9.6 

for the control group. The results showed that children with dys-
lexia showed reduced reading speed as well as increased concen-
tration (fixation) and slightly increased regression rate. This was 
more pronounced with the more difficult text. The control group 
also showed a difference between the two texts. Nevertheless, the 
duration of concentration in children with dyslexia was higher in 
both texts. Phonological difficulty, according to the researchers, 
may play a role in the speed and number of eye movements but 
not during concentration, which may emphasize the existence of 
a visual deficit in dyslexia. Children with dyslexia seem to use a 
strategy in which they break down the text into smaller parts but 
do not increase the duration of concentration while increasing the 
difficulty of the text [7].

In another study (Lallier, Donnadieu & Valdois, 2010), 14 children 
with dyslexia (11.3 years) and 14 chronologically identified nor-
mal readers (10.8 years) participated. They attended school reg-
ularly and had French as their mother tongue. Participants were 
examined individually in a visual test. This research wanted to ex-
amine the possibility of defects in the visual sequence of stimuli 
in people with dyslexia. What was demonstrated was a different 
time treatment between the two groups. The researchers stressed 
the possibility of a double deficit in the visual sequence, in its du-
ration and in its minimum appearance. The results of the present 
study showed that children with dyslexia differed from those in the 
control group, only in the minimal point of the visual sequence. 
Correlation analyzes showed a direct relationship between mini-
mum visual sequence point and reading. Furthermore, it appeared 
that the greater the range of the visual sequence, the better the 
phonological skills. Finally, the researchers highlighted the rela-
tionship between visual impairment and phonological disorders in 
developmental dyslexia [8,9].

Bosse et al. (2007), after researching dyslexic students, pointed 
out that while dyslexia results from phonological deficits, never-
theless the heterogeneity of the dyslexic population and reports of 
dyslexic students without any phonological problems increase re-
searchers' interest in examining the possibility that, some patterns 
in dyslexia do not address phonological cognitive deficits. In his 
research with French and British students, examining both pho-
nological and visual skills, he concluded that these two variables 
were independent of each other, emphasizing that they come from 
independent cognitive mechanisms [10].

The research provided a new finding for the time. He showed that 
a deficit in visual attention, as shown by the tests, contributes to 
a deficit in reading performance regardless of phonological skills. 
In the first experiment performed, the visual deficit led to a unique 
variation in the accuracy of reading abnormal words and pseu-
do-words for French dyslexic students. In Experiment 2, it was 
found that visual impairment independently contributed to reading 
accuracy when age, IQ, vocabulary level, semantic fluency, and 



letter recognition were checked [11,12].

3. Conclusion
The level of visual attention is an important factor in determin-
ing reading speed. Differences in visual attention can contribute to 
poor reading in children with dyslexia, regardless of their ability 
to process individual letters. Performance in tests reflects the con-
tribution of visual attention to the coding of information in optical 
short-term memory [1,2]. 

That is, visual attention contributes to the reading performance of 
children with developmental dyslexia. A visual deficit first affects 
the reading of excluded words. Is there finally a second predomi-
nant visual deficit besides the phonological one in developmental 
dyslexia?

      References
1. Gallagher Α, Frith U, Snowling MJ. Precursors of literacy delay 

among children at genetic risk of dyslexia. Journal of Child Psychol-
ogy and Psychiatry and Allied Disciplines. 2000; 41: 202-13. 

2. Beneventi H, Tønnessen FE, Ersland L, Hugdahl K. Working Mem-
ory Deficit in Dyslexia: Behavioral and fMRI Evidence. Internation-
al Journal of Neuroscience. 2010; 120: 51-9. 

3. Bacon AM, Parmentier FBR, Barr P. Visuaspatial memory in dys-
lexia: evidence for strategic deficits, Memory. 2013; 21: 189-209. 

4. Martinez Perez T, Majerus S, Mahot A, Poncelet M. Evidence for a 
Specific Impairment of Serial Order Short-term Memory in Dyslexic 
Children. Dyslexia. 2012; 18: 94-109. 

5. Gathercole SE, Alloway TP, Willis C, Adams AM. Working memory 
in children with reading disabilities. Journal of Experimental Child 
Psychology. 2005; 93: 265-81. 

6. Landerl K, Fussenegger B, Moll K, Willburger E. Dyslexia and dy-
scalculia: Two learning disorders with different cognitive profiles. 
Journal of Experimental Psychology. 2009; 103: 309-24. 

7. PressGoswami U. What cognitive neuroscience really tells edu-
cators about learning and development. In J. Moyles, J. Paylor, J. 
Georgeson, Eds, Beginning Teaching, Beginning Learning, 4th Edi-
tion. Open University Press. 2011; 21-31.

8. Plaza M, Cohen H, Chevrie-Muller C. Oral language deficits in dys-
lexic children: Weaknesses in working memory and verbal planning. 
Brain and Cognition. 2002; 48: 505-12. 

9. Van Genuchten E, Cheng P C-H, Leseman PPM, Messer MH. Miss-
ing working memory deficit in dyslexia: Children writing from 
memory. In N. A. Taatgen, & H. van Rijn (Eds.), Proceedings of the 
31st Annual Conference of the Cognitive Science Society (pp. 1674-
1979). Austin, TX: Cognitive Science Society. 2009; 31: 1674-979. 

10. Ramus F. Neurobiology of dyslexia: a reinterpretation of the data. 
Trends in Neurosciences. 2004; 27:  720-6. 

11. Baddeley AD. Working memory and language: an overview. Journal 
of Communication Disorders. 2003; 36: 189-208.

12. Menghini D, Finzi A, Carlesimo GO, Vicari S. Working Memory 

Impairment in Children With Developmental Dyslexia: Is it Just 
a Phonological Deficity? Developmental Neuropsychology. 2011; 
36: 199-213.

clinandmedimages.com                                                                                                                                                                                                                                                                            3

Volume 5 Issue 8 -2021                                                                                                                                                                                                                                      Review Article

https://pubmed.ncbi.nlm.nih.gov/10750546/#:~:text=Letter knowledge at 45 months,and above these other factors.
https://pubmed.ncbi.nlm.nih.gov/10750546/#:~:text=Letter knowledge at 45 months,and above these other factors.
https://pubmed.ncbi.nlm.nih.gov/10750546/#:~:text=Letter knowledge at 45 months,and above these other factors.
https://pubmed.ncbi.nlm.nih.gov/20128672/
https://pubmed.ncbi.nlm.nih.gov/20128672/
https://pubmed.ncbi.nlm.nih.gov/20128672/
https://pubmed.ncbi.nlm.nih.gov/22928929/#:~:text=We present three studies which,a deficit in executive function.
https://pubmed.ncbi.nlm.nih.gov/22928929/#:~:text=We present three studies which,a deficit in executive function.
https://pubmed.ncbi.nlm.nih.gov/22389071/#:~:text=According to recent STM models,underlying phonological and semantic representations.&text=These findings highlight a severe,to a phonological processing impairment.
https://pubmed.ncbi.nlm.nih.gov/22389071/#:~:text=According to recent STM models,underlying phonological and semantic representations.&text=These findings highlight a severe,to a phonological processing impairment.
https://pubmed.ncbi.nlm.nih.gov/22389071/#:~:text=According to recent STM models,underlying phonological and semantic representations.&text=These findings highlight a severe,to a phonological processing impairment.
https://pubmed.ncbi.nlm.nih.gov/16293261/
https://pubmed.ncbi.nlm.nih.gov/16293261/
https://pubmed.ncbi.nlm.nih.gov/16293261/
https://pubmed.ncbi.nlm.nih.gov/19398112/
https://pubmed.ncbi.nlm.nih.gov/19398112/
https://pubmed.ncbi.nlm.nih.gov/19398112/
https://www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_developmenthttps:/www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_development
https://www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_developmenthttps:/www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_development
https://www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_developmenthttps:/www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_development
https://www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_developmenthttps:/www.researchgate.net/publication/283720753_What_cognitive_neuroscience_really_tells_educators_about_learning_and_development
https://pubmed.ncbi.nlm.nih.gov/12030497/
https://pubmed.ncbi.nlm.nih.gov/12030497/
https://pubmed.ncbi.nlm.nih.gov/12030497/
https://escholarship.org/uc/item/8qx30861
https://escholarship.org/uc/item/8qx30861
https://escholarship.org/uc/item/8qx30861
https://escholarship.org/uc/item/8qx30861
https://escholarship.org/uc/item/8qx30861
https://pubmed.ncbi.nlm.nih.gov/15541512/#:~:text=This article on the neurobiology,be significantly associated with it.
https://pubmed.ncbi.nlm.nih.gov/15541512/#:~:text=This article on the neurobiology,be significantly associated with it.
https://pubmed.ncbi.nlm.nih.gov/12742667/#:~:text=Abstract,range of complex cognitive activities.
https://pubmed.ncbi.nlm.nih.gov/12742667/#:~:text=Abstract,range of complex cognitive activities.
https://pubmed.ncbi.nlm.nih.gov/21347921/#:~:text=Results document deficits on span,object and visual%2Dspatial information.
https://pubmed.ncbi.nlm.nih.gov/21347921/#:~:text=Results document deficits on span,object and visual%2Dspatial information.
https://pubmed.ncbi.nlm.nih.gov/21347921/#:~:text=Results document deficits on span,object and visual%2Dspatial information.
https://pubmed.ncbi.nlm.nih.gov/21347921/#:~:text=Results document deficits on span,object and visual%2Dspatial information.

	_GoBack

