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Abstract—As a result of the widespread, and accelerating,
dissemination of digital technologies, there has been a profound effect on
how people learn. These effects have been greatly debated over the years.
While many educational developers have agree on the effects technologies
have brought on educational performance, little attention has been made
to the relationship between such technologies effects and individual
differences such as individuals who suffer dyslexia. There are readily
available Assistive Technologies1 that offer potential to help students with
learning difficulties such as dyslexia. This paper will attempt to tease out
these technologies and dyslexia types, hence attempt at providing a
solution. The focus should not be on correlating one technology to one
disability. Instead of identifying different pedagogical needs such as help
with reading and writing. Then, trying to meet those needs by looking at
the whole range of ways that available.
Keywords—Dyslexia; E-learning; Assistive Technologies.

I.

INTRODUCTION

Albert Einstein, Walt Disney, Thomas Edison, Isaac Newton, and
Pablo Picasso, all of these well-known people who have an
immeasurable contribution to mankind have suffered from dyslexia
[1]. They were recognised as lazy and incompetent in their school
days, without any support from their teachers or the educational
system. Today, the situation is to some extent better than the past, but
students with diagnosed dyslexia still have to face many difficulties in
their education. This is because that the educational system is not
always prepared to cater to their specific needs. The persons that
diagnose with dyslexia may demonstrate exceptional intuition,
perceptual capacity, visualization potential, originality and creativity,
as well as strong global comprehension ability and initiative [1].
However, if there is guidelines that emphasise the strong points of
dyslexia, persons suffering from this condition can [2] achieve better
academic success and make an impact on the overall human
knowledge by their inherent abilities.

II.

BACKGROUND

A. What is Dyslexia?
Many authors over the years have made attempts at defining
dyslexia. Up till now, researchers have still not agreed on a definition
for dyslexia, probably the variation of the definition due to the
variation of the scientific backgrounds of the individual researchers
and what they conceptualise as the fundamental cause of dyslexia [3].
Many definitions and perspectives have been expressed in turn to
describe dyslexia, from the time when the concept of dyslexia was
first introduced in the academic and medical world. Various
perspectives in which dyslexia is defined are acknowledged. However,
for the purpose of this research, dyslexia will be defined mainly from
1
“Assistive Technology” refers only to hardware and software
designed to facilitate the use of computers by people with
impairments.

educational point of view. Therefore, the main definition of dyslexia
that will be considered in this paper is the definition by the British
Dyslexia Association (BDA): “The word ‘dyslexia’ comes from the
Greek. The prefix “dys” means difficulty, and the root-word “lexia”
means language. The literal translation is ‘difficulty with words. It is a
difference in the brain area that deals with language. It affects the
underlying skills that are needed for learning to read, write and spell.
Brain imaging techniques show that dyslexic people process
information differently. Dyslexic people, of all ages, can learn
effectively but often need a different approach” [4]. This definition is
practically fitted our research because it concerns with all age not only
children but on adults as well who have dyslexia. In addition, it is
derived from an educational perspective and covers many types of
dyslexia.

B. Dyslexia Classification
There are various types of dyslexia. It is hard to categorise specific
dyslexia as a single condition. There have been various attempts in the
literature at classifying dyslexia. Classifying dyslexia helps to provide
more insight into what dyslexia difficulties are. Therefore, provide a
proper solution for them. Many authors classify dyslexia according to
the symptoms it addresses. Some of these classification overlap, while
others simply represent distinct viewpoints of the authors. Since all
dyslexics do not share the same symptoms, Ingram classifies dyslexia
according to their symptoms [5]. In order to identify different subtypes
of dyslexia Johnson and Myklebust standardised reading tests in
addition to tests for reading diagnosis [6]. Boder takes a similar
position to Ingram and categorised dyslexia upon its symptoms as
well. Based on the qualitative results of her tool and pattern she
divided dyslexia into three subtypes [7].
As mentioned above, there are many different types of dyslexia,
and many ways of dividing it into categories. However there is still a
lot of confusion surrounding the condition. This makes categorising it
into different types challenging. We consider Ingram [5] classification
as we highly acknowledging other classification and arguments.
Dyslexia can be divided into three categories [5]:
(1) Visuo-spatial difficulties: persons who suffer this type of
dyslexia have problem in distinguishing between letters, syllabus and
phrase orders and have problem in reproducing them. They usually try
to guess the letter by its shape not by its context so they have a
difficulty in identifying the letters. They may also read words
backwards and confuse reversible letters.
(2) Speech sound difficulties: people who diagnosed with this type
of dyslexia have difficulties in forming sentences and breaking words
into syllables due to problems in understanding spoken language.
(3) Correlating difficulties: this type of dyslexia concerns more
with difficulties in writing. They are unable to link the individual letter
to its appropriate speech sounds especially the words that only have
one syllable "monosyllabic".
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C. Dyslexia Signs and Symptoms
Dyslexia affects individuals in very different ways. Rarely, two
people have the same symptoms. Most dyslexia students have
different experiences of learning and they have different needs. This
study recognises that. Since types of difficulties and needs of student
with dyslexia may vary from one student to another and it is nearly
impossible to make generalisations when designing the module
material prior to the start of the learning period, teachers and module
developers must deal with each dyslexic student as an individual case.
Therefore, there is a plenty of possible problems that characterise
dyslexic people in the literature such as [8; 16; 17]. This can be
divided into six areas of difficulties, which are Reading, Writing,
Speaking, Memory, Organisational, and Mathematics.

decision table. Whereas, the action entries are check marks,
representing which of the actions in a given column are to be
performed. This decision table will help e-learning developers before
making any plan or design. This table established the functional or
technical requirements the design must meet, considering the needs
and constraints imposed by students with dyslexia, policies and the
environment. TABLE 2. below illustrates the decision table:
TABLE. 2. Decision Table

The symptoms of dyslexia are based on modern scientific studies.
Though it is not easy to divide in it into groups. Each theory divides
up dyslexia symptoms differently, and offers different methods of
interference. After studying the above type and symptoms we draw the
our conclusion see Figure 1. Visuo-spatial difficulties symptoms are
reading, writing, organisation and mathematics. While, Speech sound
difficulties symptoms are reading, writing, organisation and speaking.
Writing is Correlating difficulties symptoms.

IV.

Figure 1. Dyslexia Types and Symptoms

III.

FINDINGS

After conducting an extensive study concerning the available
assistive technologies in the respective domain, Table 1. Shows 17
technologies, which have been developed for helping dyslexic
students in their educational process. Each dyslexia symptoms has
been match to group of technologies.

CONCLUSION

E-learning applications are ineffective and/or failing dyslexic
learners may be because developers have not put in their minds the
different types of dyslexia. They simply developed generic
applications, whereas what may be required are specific e-learning
applications that are tailored for specific categories. Since all dyslexics
do not share the same symptoms. Teachers now have to consider the
students learning capabilities and provide options that satisfy as many
students’ needs as possible. They have to deal with each student as a
special case when adopting e-learning tools. This will result in more
powerful learning environment. User and expert evaluations are being
conducted to validate the framework. Such evaluation activities will
be discussed in detail in future papers.
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