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ABSTRACT

In recent years, increasing children are encountered reading problems with undetected reasons. Teachers always
attributed these to capacity of students, parents even don’t understand how the impairment influenced their children.
Relevant educators still do not have sufficiently systematic and profound understanding of the causes and interventions
of children's dyslexia. This paper discusses the factors which causes reading difficulties and other learning disorder, and
interference in teaching. Finally, through a review of intervention studies on learned dyslexia and developmental
dyslexia, this article finds that children with special educational needs can be cultivated from both physical and cognitive

aspects.
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1. INTRODUCTION

According to decades of study on dyslexia, dyslexia
was not only described as simple reading difficulties, but
a comorbidity of cognitive processing problems,
difficulties with motor skills, and visual or hearing
impairment. Some dyslexic children may have problems
in short-term memory, organization, and spoken
language. Since many children with special educational
needs (SENs) present reading deficits such as slow
reading speed and poor ability in text comprehension, they
always have poor performance in concentration on
reading, listening to similar sound words and following
instructions of teachers. Nicolson et al. [1] proposed that
cerebellar dysfunction was the main factor to influence the
dyslexia, because the cerebellar controls children’s motor
skills related to high cognition. Recently, neurologist have
distinguished two kinds of dyslexia in research: acquired
dyslexia and developmental dyslexia. The former was
caused by brain damage that inhibited decoding
phonological function, and latter had difficulty accessing
the phonological representations of word, which generally
transmitted from their parents. Acquired dyslexia
hindered the activation of phonological representations
and word image representations with particular damage,
in contrast, children with developmental dyslexia faced a
problem in processing the phonological representations of
words. In particular, they have difficulty recognizing

words that have irregular pronouncing patterns (e.g., iron)
and letter or character sequences that are not words (e.g.,
Sloke) but can be pronounced. Both cause individuals
with impaired reading skills, but the underlying causes of
the impairment are quite different. Since dyslexia severely
constrain the children’s academic performance in school,
many educators and neurologists attempt to find out
efficient therapies to cure dyslexia.

1.1. Background of the Study

First, confirm that you have the correct template for
your paper size. This template has been tailored for output
on the A4 paper size.

In this template, the “Styles” menu should be used to
format your text if needed. Highlight the text you want to
designate with a certain style, and then select the
appropriate name on the Style menu. The style will adjust
your fonts and line spacing. Use italics for emphasis; do
not underline. To insert images in Word, position the
cursor at the insertion point and either use Insert | Picture
| From File or copy the image to the Windows clipboard.

1.2. Problem Statement/Impairment of learning

Dyslexia is the most pervasive form of learning
impairment and perhaps the best known. It affects a large
number of children and adults in many countries and
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continents [2]. Literature stated that dyslexic students
generally have difficulty in organizing spoken and written
language [3]. It means that the affected children are unable
to read the words properly and it is hard to learn phoneme-
grapheme associations [4] Researches also show that
children with dyslexia are usually connected to having
psychological problems, including low self-esteem,
depression, anxiety [5]. Therefore, some training and
intervention programs are proposed to help dyslexic
children in learning, of which one is called the Dore
treatment program. It is a behavioral training program
proposed by Nicolson and Fawcett and is said to be able
to improve dyslexic students' one-minute reading, bead
threading and semantic fluency [6]. Because of brain
damages, dyslexia is a lifelong problem, that there is no
effective way to correct. Many prevalent interventions
today to deal with dyslexia students are to improve or
revolutionize the teaching methods and strategies that
teachers adopted, such as putting more emphasis on
phonology and phonological awareness, phoneme-
grapheme association. They said that instruction should be
multi-sensory, including visual information, auditory
information, motor kinaesthetic information, and tactile
information should be used when teaching and learning
[7]. Intervention should improve [8] oral language
activities, reading comprehension, and vocabulary [7].

However, the majority of the interventions and
strategies used focus more on teaching students to learn
new skills and techniques of remembering new
knowledge. Little or even now research exists mentioned
about methods that encourage and assist dyslexia students
to be a life-long learner. Therefore, the purpose of this
paper is to study the limitation of the present and existing
interference towards dyslexia, and hopefully to provide an
intervention program that can benefit dyslexic students in
the long-term. As a studies, dyslexia should be the most
precious assessment of learning difficulties in school age
children. Disorder in the development of reading skill is
the most remarkable performance. Considering the
influence and impact of dyslexia to students ’learning,
relevant intervention is proposed and adopted.

2. JUSTIFICATION OF THE STUDY

Dyslexia is a particular learning disability that
originates from neurone’s impairment. Many research
findings presented the deficit in reading skill, especially
in distinguishing the phonemes that construct language.
However, the treatment of dyslexia has been developed
from many aspects, such as neuroscience, behavioural
training, emotional controlling and genetic analysis. The
term dyslexia refers to two different kinds of reading
difficulty, acquired dyslexia and developmental dyslexia.
Acquired dyslexia refers to reading difficulties in a person
who lost the normal ability of reading that he/she has lost
after some brain damage; Developmental dyslexia
concerns the reading process of decoding in children’s
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developmental stage. Therefore, different treatments are
developed to handle these two types of dyslexia. In the
following section, mainly two types of dyslexia will be
discussed separately.

2.1. Acquired dyslexia

Acquired dyslexia is a reading difficulty that occurs
after brain injury in someone who was previously able to
read normally [9]. The involved injury usually involves
the left hemisphere of the brain, which is where the
language center is located [9].

Reading ability based on the processing of encoding
the symbols or sounds which represented abstract or
objective concepts such as units: letters, words,
graphemes, and numbers correlate with comprehension.
Semantic knowledge will then be developed through the
relation between the features of concepts and
representational units [10]. However, brain damage
directly resulted with trauma of visual, phonological or
semantic function, and then acquired dyslexia will
appeared as the mainly syndrome.

If the occipital Lobe injured, it will harm the area of
supporting visual function, caused inability to recognize
letter. If the temporoparietal junction injured, impairment
of phonological processing mostly will be incurred, as
well as semantic dysfunction.

2.1.1. Intervention of acquired dyslexia

As seen above, acquired dyslexia can be further
divided into three parts: peripheral impairment which
caused disorder of decoding words in visual function, the
central dyslexia associating with language organization,
computational disorder. Before any intervention, the
primary concern is to consider the ultimate causes of their
reading deficits and tackle the underlying deficits [11]. If
damage is serious, treatment may focus on more reliance
on other intact abilities to compensate [11].

Pure alexia can’t recognize the words, in their minds
the letters are incomplete the patient who suffers from
alexia will distinguish every letters then recognize the
words. Pure alexia can’t be remediated only through
speech therapies, but kinaesthetic and neurology. [12].
Phonological dyslexics performance better in most
common words, conversely difficulty in spelling and
reading complex words [13]. De Partz [14] constructed
correlation of grapheme -phonemes to treat the
phonological dyslexia, emphasizing the single sound
corresponding to a grapheme. Reducing the multiple
syllables in reading processing, and using link syllables to
cue the phonemes of the target grapheme. Rehearsal of
same words with pictures illustration to children with
Phonological dyslexias could help the semantic
processing by using the whole word method used in
teaching children to read, they could be systematically
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taught the most frequent irregular words [15]. For
phonological dyslexics, they can either be treated by
reteaching letter-to-sound rules or increase the efficient of
the lexical route by teaching them to recognize common
function words and affixes as whole morphemes [15].

2.1.2. Visual Attention Training

According to a study done by Scaltritti et al. [16],
lower-level variables on a webpage, such as font size,
page size and line spacing, support the importance of
crowding phenomena and visual attention in shaping the
reading behaviour. However, it does not mean that visuo-
typographic variables may fully compensate for the
difficulties faced by readers with dyslexia [16]. This study
tells us that enhancing the visual attention training may
improve dyslexic children's reading skill. Students with
dyslexia have challenges on concentration, they have
troubles in reading, writing and distinguishing characters
or letter. Visual attention helps students focus on pictures
not words and present a story or an operation. For
instance, students who can’t recognize words, understand
words through using picture to replace the them. Schulte
Grid also train the eye tracking through 5*5 grids, from 1-
25 numbers or letters, every grid with a number or letter,
students will find the number or letter in order as quickly
as they can. However, Schulte Grid has no improvement
in comprehending words, but focusing. Another strategy
using different color to highlight the important words,
help students concentrate on emphasised the information.

2.2. developmental dyslexia

2.2.1. Dyslexia Susceptibility Loci

Developmental dyslexia is different from acquired
dyslexia in that this type reading difficulty is not
developed because of injury and incident. Rather, it has
already existed when a child was small. This arouses the
interest of a lot of researchers whether developmental
dyslexia is related to their DNA or genes. Therefore,
multiple researches have been carried out to find out the
relationship between genes and dyslexia and proposed
several genes as susceptibility candidate related to
dyslexia [17]. These include, KIAA 0319, DYX1C1 on
chromosome 15, DCDC2 on chromosome 6, and ROBO1
chromosome 3. MRPL19 and C20RF3 on chromosome 2
were also suggested to be related to developmental
dyslexia [18].

Among all these, KIAAQ0319 gene is a strong
candidate, being supported by evidence in both
association and functional studies. KIAA0319 is located
on chromosome 6p22.2-22.3. Its association with
dyslexia was first proposed by Kaplan et al.,7 who found
a micro-satellite marker residing in KIAA0319 according
to linkage studies. Recently, its importance and
significance are further confirmed by Lin et al. [19] in
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their study. They selected 4251 Uyghur primary school
students aged 8-12 years by cluster sampling in Kashgar
and Aksu, Xinjiang, China. Their study shows and
confirms that the associations of rs3756821 and
rs6935076 with dyslexia remained significant and their
sample size of 391 had adequate power to detect the true
association of variants in KIAA0319 with dyslexia [19].

3. INTERFERENCE IN ACROSS-SENSORY

3.1. Auditory working memory training

Besides visual attention training improving students
recognitive processing, auditory stimuli could be proved
as another efficient method to assist students with dyslexia
in phonological processing. The research in 2017 [20]
demonstrated students with dyslexia also have some
difficulties in auditory processing [21]. Action video
game——"Rayman Raving Rabbids” can benefit the
children through the enhancement of across sensory
attention shifting training, mainly visual to auditory
attention. Auditory training focuses on phonological
working memory, and improve the decoding of phonemes
thereby increasing the speed of reading. However, English
reading involved complex graphemes and phonemes,
auditory training plays a role in identifying pseudowords.

3.2. Medical Treatments

Pyritinol Hydrochloride is frequently used as a
psychoenergizer by psychiatrists and pediatricians on
patients suffering from speech disorders,
underachievement, social and emotional disorder, and
developmental retardation. In a study done by Walti et al.
[22], they tested the impact of Pyritinol Hydrochloride on
cognitive functions of children with learning disabilities.
The study showed that it does not significantly improve
that average performance in 22 cognitive parameters in
comparison with the placebo group. However, there was a
significantly higher variance in the pyritinol group in
some parameters.

4. CONCLUSION

One of the learning disabilities in school-aged children
is the reading disorder that is also known as dyslexia.
Although many researches have done in investigating
dyslexia, most of the dyslexia teaching and learning
methods nowadays focus more on developmental dyslexia
instead of acquired dyslexia. Moreover, the majority of
the researches are carried out overseas and there are
limited dyslexia researches in the Chinese context.
Therefore, in this study, more emphasis is placed on
dyslexic intervention that can benefit children in the long-
term.

2306



ATLANTIS

PRESS

REFERENCES

[1] Nicolson, R.l., Fawcett, AJ. & Dean, P (2001).
Developmental dyslexia: The cerebellar
deficithypothesis. Trends in Neurosciences, 24(9),
508-511

[2] International  Dyslexia  Association
Definition  of  dyslexia.  Retrieved
https://dyslexiaida.org/definition-of-dyslexia/

(2002).
from

[3] American Speech-Language-Hearing Association.
(2001). Roles and responsibilities of speech-
language pathologists with respect to reading and
writing in children and adolescents [Technical
Report]. Retrieved from
http://www.asha.org/policy/GL2001-00062.htm

[4] Rayner, K., Foorman, B. R., Perfetti, C. A., Pesetsky,
D., & Seidenberg, M. S. (2001). Howpsychological
science informs the teaching of reading.
Psychological Science in the Public Interest, 2(2),
31-74.

[5] Butler, C. & Edmonson, S. L. (2009). Fostering
resiliency: Making schools a better place for students
with dyslexia. In C. M. Achilles, B. J. Irby, B. Alford,
& G. Perreault (Eds.) Remember our mission:
Making education and schools better for students.
National Councilof Professors of Educational
Administration.

[6] Reynolds, & Nelson, R. I. (2007). Follow-up of an
exercise-based treatment for children with reading
difficulties.  Dyslexia (Chichester, England),
13(2),152-152.https://doi.org/10.1002/dys.338

[7] American Speech-Language-Hearing Association.
(2001). Roles and responsibilities of speech-
language pathologists with respect to reading and
writing in children and adolescents [Technical
Report]. Retrieved from
http://www.asha.org/policy/GL2001-00062.htm

[8] Duff, F. J.,, & Clarke, P. J. (2011). Practitioner
review: Reading disorders: What are the effective
interventions and how should they be implemented?
Journal of Child Psychology andPsychiatry, 52(1),
3-12. doi: 10.1111/j.1469-7610.2010.02310.x

[9] Woollams, A.M. (2014) Connectionist
neuropsychology: uncovering ultimate causes of
acquired dyslexia. Philosophical Transactions of the
Royal Society B, 369.
http://dx.doi.org/10.1098/rsth.2012.0398

[10] Rogers, T.T., Lambon, M.A., Garrard, P., Bozeat, S.,
McClelland, J.L., Hodges, J.R., & Patterson, K.
(2004). Structure and deterioration of semantic
memory: a neuropsychological and computational

Advancesin Social Science, Education and Humanities Research, volume 664

investigation. Psychological. Review, 111, 205 —
235, 10.1037/0033-295X.111.1.205

[11] Alessi, G. (1992). Models of proximate and ultimate
causation in psychology. American Psychology, 47,
1359- 1370, doi:10.1037/0003-066X.47.11.1359.

[12] Starrfelt, R., O’lafsdo’ttir R.R., & Arendt, .M.
(2013) Rehabilitation of pure alexia: a review.
Neuropsychol. Clinical Rehabilitation, 23, 755- 779,
doi:10.1080/ 09602011.2013.809661.

[13] Meikle, M., Wechsler, E., Tupper, A., et al. (1979).
Comparative trial of volunteer and professional
treatments of dysphasia after stroke. British Medical
Journal, 2: 87-89.

[14] Nadine Martin, in Handbook of Neurolinguistics,
1998 Edited by: Brigitte Stemmer and Harry A.
Whitaker

[15] Meikle, M., Wechsler, E., Tupper, A., et al. (1979).
Comparative trial of volunteer and professional
treatments of dysphasia after stroke. British Medical
Journal, 2: 87-89.

[16] Michele Scaltritti.,& Aliaksei Miniukovich,. Simone
Sulpizio., etal(2019) .Guideline-Based Evaluation of
Web Readability, CHI 2019, May 4-9, 2019,
Glasgow, Scotland, UK

[17] Cope, N., Harold, D., Hill, G., Moskvina, V.,
Stevenson, J., Holmans, P. et al. (2005).
Strongevidence that KIAA0319 on chromosome 6p
is a susceptibility gene for developmental dyslexia.
American Journal of Human Genetics. 76, 581-591.

[18]Anthoni, H., Sucheston, L. E., Lewis, B. A., Tapia-
Paez, I, Fan, X., Zucchelli, M., Taipale, M., Stein, C.
M., Hokkanen, M. E.,, E., Pennington, B. F., Smith,
S. D,, Olson, R. K.,Tomblin, J. B., Schulte-Korne,
G., Nothen, M., Schumacher, J., Miller-Myhsok,
B.,Hoffmann, P., Gilger, J. W., & Kere, J. (2012).
The aromatase gene CYP19A1: several genetic and
functional lines of evidence supporting a role in
reading, speech and language. Behavior genetics,
42(4), 509-527. https://doi.org/10.1007/s10519-012-
9532-3

[19]Liu, L., Wang, J., Shao, S., Luo, X., Kong, R., Zhang,
X., & Song, R. (2016). Descriptive epidemiology of
prenatal and perinatal risk factors in a Chinese
population with reading disorder. Scientific reports,
6, 36697. https://doi.org/10.1038/srep36697

[20] Franceschini, S., Trevisan, P., Ronconi, L. et al.
Action video games improve reading abilities and
visual-to-auditory attentional shifting in English-
speaking children with dyslexia. Sci Rep 7, 5863
(2017). https://doi.org/10.1038/s41598-017-05826-8

2307


http://www.asha.org/policy/GL2001-00062.htm
https://doi.org/10.1002/dys.338
http://www.asha.org/policy/GL2001-00062.htm
http://dx.doi.org/10.1098/rstb.2012.0398
https://www.sciencedirect.com/book/9780126660555/handbook-of-neurolinguistics
https://doi.org/10.1007/s10519-012-9532-3
https://doi.org/10.1007/s10519-012-9532-3
https://doi.org/10.1038/srep36697

ATL';{;E';E Advancesin Social Science, Education and Humanities Research, volume 664

[21] Franceschini, S. et al. Action video games make
dyslexic children read better. Curr. Biol. 23, 462-466
(2013).

[22] Walti, U., Kuenzler, M., Schild, J., Vassella, F.,
Pavlincova, E., Bircher, J., & Herschkowitz, N.
(1975). Pyritinol hydrochloride and cognitive
functions: influence on children in slowlearner
classes.  Pediatric  research, 9(9), 717-
721.https://doi.org/10.1203/00006450-197509000-
00006

2308


https://doi.org/10.1203/00006450-197509000-00006
https://doi.org/10.1203/00006450-197509000-00006

