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ABSTRACT 


VISUAL DISCRIMINATION LEARNING FOR ENGLISH WORDS FOR 

DYSLEXIC CHILDREN USING WEB BASED VR SYSTEM 


JANNICIA LIM YEN YEN 

This project aims to design and develop a Web Based Virtual Reality learning 
system using desktop virtual reality (VR). This learning system was designed for 
dyslexic children to learn visual discrimination for English words. Generally, the 
learning system incorporates dyslexic learning requirement, design guidelines for 
system development and user feedback to produce the effective system for target 
users. Users' feedbacks of using the system were obtained. Based on the 
feedback results, some recommendations of future works are suggested to 
enhance the system. 
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ABSTRAK 


PENBELAJARAN VISUAL DISKRIMINASI UNTUK PERKATAAN 

BAHASA INGGERIS BAGI KANAK-KANAK YANG BERDISLEKSIA 


MELALUI SISTEM BERDASARKAN WEB REALITY MAYA 


JANNICIA LIM YEN YEN 

Projek ini bertujuan untuk mereka bentuk dan membina sistem pembelajaran 
berdasarkan webdengan gabungan reality maya desktop. Sistem pembelajaran 
ini direka bagi membantu kanak-kanak yang berdisleksia untuk membezakan 
perkataan bahasa Inggeris mengikut diskriminasi visual. Sistem pembelajaran ini 
mengintegrasikan keperluan pembelajaran untuk kanak-kanak berdisleksia, 
panduan reka bentuk untuk pembinaan sistem, dan maklum balas dari pengguna 
sistem. Integrasi ini adalah untuk menghasilkan sistem yang berkesan bagi 
pengguna sasaran. Maklumbalas daripada pengguna-pengguna sistem diperolehi. 
Berdasarkan maklum balas daripada pengguna-pengguna tersebut, beberapa 
pembangunan masa depan telah dicadangkan untuk memperbaiki sistem 
pembelajaran ini. 

Xlll 



CHAPTER 1 

INTRODUCTION 

1.0 Introduction 

This chapter introduces virtual reality (VR) and its applications as a tool 

fur visual discrimination learning for dyslexic children. It also states the 

motivation, the objectives, the significant of study and the scope of this project. 

1.1 Background of study 

The word 'dyslexia' comes from the Greek and means 'difficulty with 

words'. (The British Dyslexia Association, 2009). Dyslexia is most commonly 

characterized by difficulties with learning how to decode words, to spell, and to 

read accurately and fluently (Wikipedia, 2008a). Dyslexic individuals often have 

difficulty "breaking the code" of sound-letter association (the alphabetic principle), 

and they may also reverse or transpose letters when writing or confuse letters such 

as b, d, p, q, especially during childhood. (Wikipedia, 2008a). Dyslexia is also 



defined as a learning disorder that results in deficits in reading, writing, spelling 

and other language activities (Huitt, 1999). 

Dyslexic people are not low intelligence people. People with dyslexia 

learn differently than other minds. They have better use of their right brain and 

thus often have better sense ofspatial relationship (Sollier, 2008). 

Students with learning disabilities are often described as passive and 

lacking in curiosity and motivation. Virtual Environment allow student with 

learning disabilities to learn by making mistake without suffering the real 

consequences of their errors. Students can have the freedom to take risk, do 

something new or unusual, simply to see what happens and discover the virtual 

environment for themselves (Cromby, Standen & Brown, 1995). 

According to Wikipedia (2008b), virtual reality (VR) is a technology 

which allows user to interact with a computer-simulated environment. Virtual 

reality is often used to describe a wide variety of applications commonly 

associated with its immersive, highly visual and 3D environments. One of the 

applications of virtual reality is education. VR is the world's most advanced 

learning technology and has become an innovative new way to teach and engage 

students (Sunrise Virtual Reality, 2003). VR allow students to be fully involved in 

their education, for example, a student explored a virtual forest for the first time 

and the student is free to explore the environment any way he or she likes. The 

students will learn best about the forest not from reading about it or listening to 

someone talking about it, but walking into it. Thus, discovery and experience 

becomes the best teacher (Sunrise Virtual Reality, 2003). With VR, student 

learned to be more motivated to learn, self-directed and independent and 

participate in decision making (Sunrise Virtual Reality, 2003). 

According to Stiles (2001), virtual learning environment are online 

-systems that provide collaborative interaction between tutors and students, and 

between students as peers, while also providing asynchronous learning resources 

for individualized use by students at any time. Studying the VLE's impact on 

dyslexic students is beneficial since its navigation or interface governs the user's 

experience. 
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1.2 Problem statement 

Dyslexic children have problems in reading and spelling due to their 

difficulties of letters discrimination. Children with dyslexia confused over words 

that are similar and often do not focus and are unaware of the differences of 

vowels and consonant in words (Cusimano, 2007). Hence, dyslexic children tend 

to misspelling visually similar words (Ward, 2005). In reading and writing, they 

often make errors such as reverse and transpose letters in visual similar words 

(The British Dyslexia Association, 2008). 

Children with letters discrimination problems (visual dyslexia) have 

difficulties in recognizing groups of letters. Therefore, they tend to guess words 

by shape and not by context (Types of Dyslexia, 2003). 

In traditional learning using paper system, dyslexic children fmd 

difficulties in acquiring the skill of reading and writing easily compared to other 

non-dyslexic children (Dawn, 2008). Dyslexics are less motivated and do not 

enjoy reading books especially when teachers have high demand on dyslexic 

students to read books beyond their current skills (Hodge, 2000). Teachers usually 

less pay attention to dyslexic students' needs and help in reading and spelling 

(Krzyzak, 2005). 

Dyslexic students with poor auditory and short-term memory caused them 

difficult to retain input from the teacher. This is due to their cerebral 

malfunctioning in auditory and visual processing (Castaneda Roldan & Espinosa, 

2007). In school, teachers may not have the patience to repeat their instructions. 

The teachers o:ften categorize students with poor spelling as low intelligence 

people (Hodge, 2000). Hodge (2000) stated that students with poor spelling 

should be encouraged to proof read, which is useful for initial correction of 

~eading. Additionally, dyslexic student should be trained to look out for errors that 

are particular to them (Hodge, 2000). 

According to Castaneda Roldan & Espinosa (2007), dyslexic children 

need to hear, watch and touch in heir learning. For this reason, there is a need to 

use a multi-sensory approach to teach dyslexic children in language activities such 

as reading with sound support. One of the approaches is to integrate Virtual 
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Reality (VR) into children learning. Virtual Reality (VR) has the particular 

characteristic of being developed with images, sound, music and other elements. 

Hence, using VR in learning make children feel harmless, motivated and having 

full control of these artificial environments (Castaneda Roldan & Espinosa, 

2(07). 

1.3 Objectives 

The present study aims to 

i) study the needs of dyslexic children learning with virtual reality. 

ii) design and develop an interactive web based and virtual environment 

learning system for visual discrimination English learning. 

iii) get user feedback on the system design for further enhancement. 

iv) suggest a learning system which is used to guide dyslexic children 10 

visual discrimination English learning. 

1.4 Significant of Study 

Applying virtual reality (VR) into education create a new method of 

teaching letters discrimination. VR as a learning tool is potentially motivating, 

provides realistic approximation of the real world (Kulathuramaiyer & Teh, 2000). 

With VR as learning tool, it provides virtual environment that has the potential to 

train dyslexic children in reading and spelling (Jr, 2003). Children are trained to 

discriminate the letters used in the words thus enhance their visual discrimination 

(COl, 2008). 

According to Darrow (1995), virtual environment learning provides the 

aids that meet the unusual learning needs of dyslexic students. Such aids include 

the feeling of control over the environment, repetition of trainings and the ability 

to see items or processes in concrete terms. 

Dyslexic children can access this learning as often as they like and hear 

the words as often as they needed for revision (Keates, 2002). Thus, rehearsed 
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learning helps better memory functioning in retrieval of phonological information 

from long-term memory (Keates, 2002). 

Students learning in Virtual Environment are highly motivated, as they get 

fully involved in learning process (Sunrise Virtual Reality, 2003). They can play 

and learned independently in the virtual environment with unlimited access 

(Cromby, Standen & David Brown, 1995). 

The study has reveals the process design and development of a learning 

system for reading disabilities user. Throughout the study, the researcher has 

learned the potential use of the tools to design and develop the learning system. 

The study also opened the opportunities to share some issues regarding children 

with reading disabilities. 

1.S Scope 

The scope of this study is to study dyslexic children difficulties in visual 

discrimination learning for English words. The study also attempt to design and 

develop a website and virtual environment learning system for the visual 

discrimination learning. 

The proposed learning system was designed and developed for dyslexia 

children age between 6 to 12 years old. According to ED (2003), most children at 

age 6 generally use the help of visual cues or pictures in their reading. They are 

able to identify new words by matching the letters and its sound. In addition, 

children of these ages take little time to learn to control mouse and keyboard 

(Keates, 2002). 

The final stage of the study is to get feedbacks from the system users. The 

selected users are teacher from dyslexia centre, dyslexic students and an expert in 

dyslexia field. For future works, the feedbacks shall be used as guidance to 

enhance the system design and development. 
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CHAPTER 2 

LITERATURE REVIEW 

2.0 Introduction 

This chapter discusses dyslexia difficulties in reading and writing, the 

review of advantages in applying technology in education, application of virtual 

reality in dyslexic learning and the sample project of using virtual reality in 

reading and writing. 

2.1 Dyslexia 

Dyslexia children age between 6 and 7 due to immaturity in brain 

development have problems with visual perception known as visual 

discrimination problems in reversal letters and words. There are several ways of 

dyslexic readers experience difficulty with the visual discrimination words. They 

either have experiences difficulty in vowel discrimination or consonant 

discrimination (Cusimano, 2007). 
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They have problems with reversals letters such as confusion with letter 

pairs as b-d, m-w, p-q, for example confuses words such was-saw, on-no (CDI, 

2(08). Dyslexia children also tend to transpose letters (Types of Dyslexia, 2003). 

This problem may contribute their spelling problems where they tend to 

misspelling visually similar words such as brown-drown, erotic-exotic. At the 

same time, they also tend to mixes up and/ or omit letters or words (Ward, 2005). 

Besides that, Ward (2005) also stated that people with dyslexia tend to misread 

the words which are visually similar, for example was-saw, speak-break. 

The most common cause for visual discrimination problems is that the 

dyslexic readers do not focus on the individual letters of the words or aware of the 

differences in words. Therefore, in order to develop good visual discrimination 

skills, readers need to learn consistently on how to focus on the differences in 

similar words (Cusimano, 2007). 

According to Evans et al. ( 2006 ) , cognitive ability which are non-verbal 

reasoning and visual-perceptual ability and short term memory contribute to 

children's letter-name knowledge and phonological awareness and to word 

identification and subsequently to reading skill. Phonological awareness refers to 

the understanding of the correlational sounds and the symbols and this 

understanding is essential for children to crack reading and spelling code 

(Yayasan Mendaki, 2002). However, before they could relate sounds and letters 

and read words, dyslexic children must learn to differentiate among symbols such 

as 'p', 'b', and 'd' (Woodrome & Johnson, 2007). 

Fluent readers use the "Visual Word Form Area (VWF A)", an area in the 

rear left-hemisphere occipital lobe, to recognize familiar words. It is the part 

where the brain is activated when the eyes perceive a word. Known words are 

recognized and understood in subliminal time, even before the reader is conscious 

r aware of having seen the word. Typical readers usually at the age 8 have 

developed VWF A and begin to activate regularly in response to exposure to letter 

strings. At this age, it is the time most children are transitioning from early 

decoding skills to fluent and meaningful reading. However, unfortunately that 

VWFA is the part of the brain that does not seem to work for dyslexic readers 

(Marshall, 2005). Hence, the dyslexic reader who are unable to rely on the instant 
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word-recognition system, need to use time-consuming, analytical thought process 

to exercise their eyes and brain to "see ''the series of letters that form a word 

(Marshall, 2005). 

Dyslexic children need exercises that train their brain to "see" more 

accurately and with the help of phonics, it is the best approach to help them to 

disaiminate reversal letters (COl, 2008). Marshall (2005) also reported that it is 

not adequate for the brain to "see" the series of letters that form a word, the brain 

must also have a means to sort and record the order of the letters. 

The following remediation is suggested where simplified task is given to 

dyslexic children. In this simple task, only one new discrimination is made at a 

time. Each discrimination is made simple and repeats the task if any errors 

happened until the children made the correct discrimination (CDI, 2008). To help 

dyslexic learn better, information presented must be in small chunks with time to 

review their work. Information should not overload dyslexic children and it is 

good that the information presented is well organized, clear and precise, with no 

ambiguity. The instructions given to them must be direct and clear as they have 

trouble with both oral and written instructions (DAS, 2008). Using visual prompts 

to support any spoken words can help dyslexic learners in learning and these 

words could be reinforced by pictures (DAS, 2008). 

According to Ward (2005), teaching methodology must be systematic and 

cumolative. Each lesson is based on the concepts taught in previous lessons. 

Lessons should begin with the most basic concepts of language and then progress 

to the most complex in a logical order. In any lesson, dyslexic learners should be 

given time to think while performing any task (DAS, 2008). As they are having 

trouble with processing information, they need more time to make sense of what 

they have seen and heard, to retrieve, organize and produce an answer in a 

ible way. The more complex task assigned to dyslexic learners, the more time 

they need to complete the task (DAS, 2008). 

Despite with dyslexia people's difficulties with reading and spelling 

problem, they are indeed good in 3D learning where they need to have a picture in 

their head on what a word means (3D Learner, 2005). This is proven where over 

SO'i of NASA employees are dyslexic. They are employed and wanted because 
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they have good problem solving skills and excellent 3D and spatial awareness 

ani, 2(05). 

Historically, English is the area where there is a great fear of failure, it is 

one of the most difficult challenged with for dyslexic learners in the examination 

system. This is because they are tested on their weaknesses where English 

conjures up accuracy in spelling, writing and reading. Children may be traumatic, 

they know they need English qualification for their next step in life. 

Unfurtunately, in traditional learning in class, English lessons usually have long 

bour sessions and cause dyslexic children to finds various tactics to avoid these 

lessons (Turner & Pughe, 2003). 

In every school system, there are students who achieve below national 

scholastic averages have been labeled 'learning disabled'. Dyslexic is one of them. 

Dyslexic students fall behind in schools that are designed and geared to provide 

fDr the average students (Dyslexia555, 2007). Teachers play important role in 

working with dyslexic learners, where they need to pay more attention to these 

learners and use appropriate methods in teaching. Unfortunately, teachers usually 

ueglect dyslexic students and made assumptions on that these students behavior as 

laziness, lack of concentration and absent-mind (Krzyzak, 2005). The traditional 

teaching methods sometimes are not effective in the goal of gaining students' 

attention. This causes students to become more passive in the classroom (Sunrise 

irtUal Reality, 2003). 

Applying Technology in Education 

As dyslexic children struggle in traditional learning, educational 

technology learning is introduced. There are several benefits introducing 

educational technology as a tool in dyslexic learning. Using computer can reduce 

severity of dyslexic visual difficulties in learning (Dickinson, Gregor & 

ew I~ 2(02). For example, dyslexic reader can recognize the shape of the letters 

hiIe writing using the keyboard. 
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