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Abstract: Dyslexia is a learning disability that primarily affects the ability to learn to read and spell. The benefits
of early detection of dyslexia will assist these children in getting the appropriate services. Data mining is the
process of analysing data from different perspectives and summarizing it into useful information. In this paper,
the aim is to analyze several data mining classification techniques using WEKA machine learning tools over
the  datasets  collected  from a tool called I-Dyslex. The classifiers used are Naïve Bayes, J48 and Bayes Net.
The results show that using J48 for the datasets was able to classify dyslexic and non-dyslexic children with
97.6% accuracy. As a conclusion, I-Dyslex which acts as a tool to screen dyslexia was able to discriminate
between dyslexic and non-dyslexic children.
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INTRODUCTION to reach their full potential if dyslexia is identified early.

Dyslexia is a very common learning disability that has with dyslexia were Albert Einstein, Walt Disney, Thomas
been investigated in various studies. Children with Edison, Isaac Newton and Pablo Picasso [5]. 
dyslexia usually have problems in learning and they need Advances in computer technology as well as related
to attend class with a special learning method and they software application have greatly impacted the
must be closely monitored during lessons [1]. Across the educational field. Recently, there have been a number of
globe, there are millions of children suffering from dyslexia researchers looking at the benefits of computer-based
[2]. learning tool that could play an important role to motivate

There were about 314, 000 school-going children in student’s interest hence facilitating their performance in
Malaysia who have dyslexia in the year 2005 [3]. The classrooms. Thus, a computer-based screening
identification or the diagnosis of students with this application is the most crucial effort as an alternative
learning disability has long been a difficult issue due to its approach to the manual screening whereby dyslexic
implicit characteristics [2]. They added that there is little children can attend classes with special learning method
consensus about the best procedure to identify a suggested by a psychologist. 
childsuffering from dyslexia whereby there are set Thus, the benefits of early detection of dyslexia will
procedures and adequate awareness for identification of assist these children in getting the appropriate services.
this disorder in many developed countries in the world. Data mining refers to the finding of relevant and useful

Special education system should be able to teach information from data in the databases. Data mining
these children by focusing on their other skills so they applications use different kinds of parameters to examine
can continue doing their activities like other normal data. In this paper, we present data mining techniques to
children. Dyslexics are gifted with many talents and it is classify data to determine dyslexic and non-dyslexic
not a disease. Rather, it is just a barrier in learning that children based on data collected using a computer-based
attacks children [4]. They can be helped to adapt and screening test. This work has helped to determine the best
cope with their difficulties and acquire the skills they need classification technique in terms of its accuracy.

Some of the famously gifted and successful individuals
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This  paper  is  organized   into   several  sections. Procedure of I-Dyslex: The user needed to register first
The next section explains the materials and methods used before starting the screening session. There are two user
in this research. The concept of data mining and the classifications: new student or old student. This
overall research process are also discussed in this classification can help facilitate teachers in reviewing
section. The third section elaborates results and student marks and further action can be taken if there
discussion for the findings. The last section concludes were suspicious results that need to be confirmed by a
the overall outcome. psychologist. Participants’ information was recorded onto

MATERIALS AND METHODS are five assessment modules and each module contains

Participants: The participant cohort consisted of 49 question in sequence before going to the next module.
students: 31 boys and 18 girls. All participants were This was to avoid incompletion of the given assessment.
recruited either from Dyslexia School located at Ampang This concept was implemented in order for the user
or Showme Kids School located at Kuala Terengganu. to complete the assessments provided without knowing
The study was approved by the Universiti Sultan Zainal that they were being screened. From the main menu, the
Abidin Ethics Committee. Of the 49 participants enrolled, user can choose any module they would like to explore
42 were classified as dyslexic. but they need to complete all assessments to get the

Experimental Apparatus: I-Dyslex: The experimental as suggested in order to avoid any spilled assessment
environment operates on a standard computer. I-Dyslex activities. The modules were organized based on a
consists  of  five  modules:   Reading,   Spelling,   Puzzle, suggested arrangement. There are five modules provided
IQ    Test     and    Listening    as   depicted   in   Figure  1. whereby the user can only click the home button during
I-Dyslex was developed to validate the proposed the screening process. This process was assisted by a
framework [6]. teacher.

the system. Each participant was given a unique ID. There

ten questions whereby the user needed to answer each

score. However, the user was consulted to follow the flow

Fig. 1: Modules for I-Dyslex

Fig. 2: An overview of KDD process
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Fig. 3: Classification process for this research use the system whether they are dyslexic (Yes) or normal

Classification Process to Discriminate Dyslexic and In order to find the best classification, a number of
Non-Dyslexic Children: The terms Knowledge Discovery experiments were performed with 58 attributes and 49
in Databases (KDD) and Data Mining are often treated as instances. Three classifiers were used to compare the
synonymous to each other [7]. However, data mining is accuracy used based on a 10-fold cross validation, namely
actually a step in the process of knowledge discovery [8]. J48, Bayes Net and Naïve Bayes.
Based  on  [9],  KDD  is  an iterative process that turns The classification technique (J48) was applied in this
low-level data into high-level knowledge. Once the study and is closely related to health data analyses such
discovered  knowledge   is presented to the user, the as diagnosing dyslexia. J48 classifier is a simple decision
evaluation measures can be enhanced. tree for classification. The decision tree approach is most

In order to obtain useful knowledge from data, the useful in classification problem [10].
following   steps   are  performed  in an iterative way [7]. Bayes Net is also very attractive for medical
The first step is data preprocessing which includes data diagnostic system and this classifier was included among
selection, data cleaning and data integration. The second the famous classification [10]. This classifier can be used
step is data transformation which is aimed to transform to represent the relationships between various features at
data into forms appropriate for the mining task. The third the nodes of the network [11]. 
step is data mining, which is an essential process. During The last but not least, Naive Bayes classifier is a
this step, intelligent methods are employed to extract data simple probabilistic classifier based on applying Bayes’
patterns. The fourth step is pattern evaluation and theorem with strong independence assumptions. The
presentation. Figure 2 below shows the sequence of steps performance goal is to predict the class of test instances
identified in extracting knowledge from data. as accurately as possible [12].

Figure 3 shows the overall research process for this From  the  results  shown  in  Table 2 and illustrated
classification. The data was collected from I-Dyslex, a tool in Figure-5, it could be observed that every classifier
for screening dyslexia. The data has undergone a shows a good result. However, the 10 cross-fold
preprocessing phase. Then the classification technique validation in the J48 classifier shows the highest
using BayesNet, J48 and Naïve Bayes are applied to the percentage compared to the other classifiers with the
dataset. Statistical results were obtained from this result of 97.96%. As a conclusion, the results show that
classification. Selection of classification model were the data collected using I-Dyslex is able to classify
conducted using data mining tool WEKA version 3.6. children who are dyslexic.

RESULTS AND DISCUSSION

The dataset of this research were collected from
Dyslexia and Showme Kids School. The dataset presented
49 records with 58 attributes. The dataset contains fifty
predictor attributes and one goal attribute namely the
possibility of having dyslexia (an indication whether the
participants have dyslexia or not). Some of the attributes
are dengar1, baca1, eja1, susun1 and fikir1 and etc. as
depicted in Figure 4.

The participants needed to complete the test whereby
they were required to finish five modules that have ten
questions in each module. The result summary from the
test session can be viewed in Table-1. There are 42
students who are dyslexic and 7 students who are non-
dyslexic.

The objective of classification is to find a suitable
classifier to be applied for classification of students who

(No).
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Fig. 4: I-Dyslex detailed result

Table 1: Sample of data collected from the computer-based screening test
Student Id Listening Spelling Reading Puzzle IQ Score Class
S1 9 10 10 10 10 49 No
S2 9 8 10 7 10 44 No
S3 8 9 10 6 9 42 No
S4 7 1 10 7 7 32 Yes
S5 6 9 10 6 8 39 No
: : : : : : : :
S30 3 0 0 6 7 16 Yes

Table 2: Data mining results using different classifiers
Classifiers Accuracy (%)
J48 97.96
Naïve Bayes 89.80
Bayes Net 93.88

Fig. 5: Data mining results stage.
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different classifiers used to classify dyslexic and non-
dyslexic children. The datasets were collected from the
screening tool developed, I-Dyslex and the data were
analysed for the classification of dyslexic children
purpose. The results show that the tools were able to
classify children with dyslexia with 97.96% accuracy using
J48 classifier. This finding shows that the data collected
using developed screening test can be one of the best
alternative to discriminate dyslexic children at an early
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