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ABSTRACT 

 

The number of dyslexia cases in Singapore has been on the rise, but many people are still 

unaware of it, let alone render help to the dyslexic patients. Through this project, we hope to 

be able to assist dyslexic patients in their learning by focusing on aiding patients with 

secondary dyslexia, which is a learning disorder posing patients with a challenge of word 

recognition due to spelling difficulties. To gather opinions regarding educating patients with 

secondary dyslexia, we sent out a questionnaire to educators of secondary dyslexic patients. 

In turn, the responses collated helped us to create a Malay TTS learning mobile app prototype 

for the dyslexic patients. This prototype can also extend to anyone who would like to learn 

the Malay language for social and/or business networking.  

 

INTRODUCTION 

 

Dyslexic patients make up about 3% to 10% of Singapore’s population, of which 

approximately 20,000 are primary and secondary school students [1]. Dyslexia is a learning 

disorder that can range from mild to moderate to severe.
 
There are three main types of 

dyslexia, one of which is the developmental dyslexia, also known as secondary dyslexia [2].
 

Secondary dyslexia is caused by problems with brain development in a fetus that causes 

impaired neurological abilities in word recognition and spelling. As a result, they have a 

difficult time with sounding words out and learning to read. Our research will address the 

learning needs of people with secondary dyslexia, who can be aided through the auditory 

learning style.  

After thorough research, we found out that there is a website “MyLexia” catering to the 

learning needs of dyslexic patients. However, we were unable to access the contents of the 

website as it required users to declare that they are dyslexic. This occurred to us as a problem 

as not all parents would like to put their child’s name on the official records as someone 

diagnosed with dyslexia, and as a result, their children would then be at a disadvantage as 

they are unable to access this useful learning tool. In addition to that, MyLexia is a Malaysia-

based program and the Malay language used in Malaysia, also known as the non-Baku, is 

different from the Malay language used in Singapore, the Baku. For example, certain Malay 

words are spelled differently in the Baku and Non-Baku Language, such as ‘atlet’ and ‘atlit’, 

‘asas’ and ‘azas’ respectively [3], etcetera. Therefore, MyLexia may not be very applicable in 

Singapore since the Malay language used here is slightly different from that used in 

Malaysia.  

 



Hence, to allow dyslexic patients in Singapore to have an optimum experience using a Malay 

text-to-speech (TTS) application to enhance their reading abilities, we aim to develop an 

offline Android application which does not require users to declare that they are dyslexic, 

allowing them to use the application freely whenever and wherever they want [4, 5]. As the 

market size for Malay dyslexic patients is not very big, this application also functions as a 

learning tool for those trying to pick up the Malay language.  

The Malay language, being the ceremonial language of Singapore, is a crucial part of local 

heritage and culture. Almost everywhere we go in Singapore, we can see Malay street names 

such as Eunos, Jalan Naga Sari, and many more. Hence, as students studying in Singapore, it 

is important to pick up the language, so as to better understand Singapore’s history, and the 

tough times it has gone through. The Ministry of Education in Singapore has also been 

encouraging students to take up Malay as a third language, by providing scholarships such as 

the Regional Studies Programme Scholarship (Secondary) to individuals, and organising 

programmes like the Strategic Education Alliance of Southeast Asia (SEA
2
) for students 

taking Malay Special Programme (MSP), a third language programme provided by certain 

schools in Singapore. 

Furthermore, with a Malay TTS application, we will be able to plug it into machines and 

robots. After the robots are trained to communicate and speak with humans using the deep 

learning technology [6], they can be used in the service sectors to interact with customers and 

the general public. For example, in airports, such automated robots can be used to 

communicate with Malay-speaking customers and to address their enquiries. With this, other 

staff at the airport can be deployed to carry out other duties, saving precious manpower in 

Singapore, which faces a rapidly shrinking workforce, and hence increasing the overall 

efficiency and productivity of the airport.  

METHODOLOGY 

In developing our Malay TTS application, we came up with a set of survey questions to find 

out how the caregivers of dyslexic patients, such as parents and teachers, educate the dyslexic 

patients. From this, we understood the appropriate ways to assist dyslexic patients in their 

learning. Subsequently, we modelled our Android application after the responses we 

gathered. The response we gathered greatly aided us in our prototyping process later as we do 

not get into contact with dyslexic patients very often, and hence don’t understand their 

learning requirements very well.  

 

Reviewing Lexicon  

To ensure that the lexicon is accurate, we first identified the phone set for the Grapheme-to-

Phoneme (G2P). A G2P is the conversion from letters to their respective pronunciations. We 

then went through some words in the lexicon, verifying that they are correct with the help of 

text-to-speech program developed by I
2
R’s Voice Analysis and Synthesis (VAS) lab.  The 

program is in the form of a website that is still being worked on. We used it to identify the 

incorrect pronunciation that has been inputted into the lexicon. For words which we have 



identified to be wrong, we changed the phone set for it. Since, it is in the form of a website, 

we want to create one which is in the form of an application. 

 

Prototyping 

For our prototyping, we used the JustInMind software to help us in the designing of our 

Android application. We designed our app’s home screen to be as user - friendly as possible 

for the dyslexic patients, with features such as huge buttons and cute pictures. Also, in our 

prototype, after the user enters a word to be pronounced, not only will the app give the 

pronunciation, a breakdown of the word’s sounding will also be flashed on the user’s screen. 

Since the prototype is just a sample, we only inserted one word into the program. In other 

words, our prototype can only pronounce one word, and that is ‘saya’. In order to program 

our prototype to pronounce the word, we listened to other text-to-speech websites and after 

finding a pleasant-sounding voice, we recorded the pronunciation, and inserted the MP3 

format into our prototype. 

 

Text-to-Speech Program 

With Android studio, we managed to create an English TTS using a standard procedure we 

learnt from a YouTube tutorial. We are able to create TTS applications of a few languages 

like English, Japanese, Korean, Italian, French, etc. However, because Android Studio does 

not have a Malay database, we could not create a Malay TTS using this method and we could 

not insert our Malay lexicon into their database. Furthermore, the phone set used might not be 

the same as the one used by Android Studio. This poses as a challenge as the output 

pronunciation might be wrong. Although we are unable to come up with a Malay TTS 

application using Android Studio, we still have our Malay app prototype ready using 

JustInMind. 

 

RESULTS 

 

Our survey was approved by IRB. A Dyslexia centre in Singapore accepted our invitation and 

participated in our study. Figure 1 showed the positive outcome of dyslexic patients wanting 

a Malay TTS learning application.  

  

Does your association have a 

specific way to cater to the 

learning needs of secondary 

dyslexia patients? 

How many Malay 

patients have 

consulted the 

centre? 

Do you think a Malay TTS 

app will aid in the learning 

process of the Malay 

patients? 

“Yes. We use the neural feedback 

system, which exercises different 

parts of the brain to improve 

specific functions like sequencing, 

logical thinking, frequency, etc.” 

“Probably around 

20% of the 

patients here are 

Malays” 

“Yes, definitely!” 

Figure 1: Responses from a Dyslexia centre in Singapore 

 

 

 



DISCUSSION 

 

We contacted a dyslexia-related association to consult them about the specific ways they use 

to cater to secondary dyslexic patients. At the same time, we also checked with them if a 

Malay TTS application will aid the learning of these patients. Their reply was a definite yes. 

Dyslexic patients might have difficulty reading, decoding and understanding hardcopy texts 

so fluent text-to-speech pronunciations will increase comprehension of the text.  

 

In our app prototype, the pronunciation is quite fluent and there are also visuals, and words 

typed in are shown on the screen and separated into the corresponding syllabus, which helps 

create a multisensory experience [4] for users that will   

A) Improve their word recognition 

B) Increase their ability to pay attention and remember information when reading  

C) Allow them to focus on comprehension instead of sounding out words  

D) Increase their staying power for reading assignments  

E) Help them recognise and fix errors in their own writing  

 

Such a speech therapy would play a fundamental role in improving a student’s reading 

ability, regardless of whether the difficulty of the child is in reading or speech. It can aid 

students’ overall phonological systems and allow them to comprehend how various sounds 

and phonemes are combined to form words.  

 

Other than consulting a dyslexia-related centre in Singapore for information to develop and 

enhance the user interface, we also looked up programming languages like Java, read up on 

how to use Android Studio and researched about deep learning to learn how to further 

improve the developing app prototype.  

 

Technical Challenges  

From what we understand, Java is the language used in android application development. 

Javascript not only can be used in application development, it can also be used to develop 

widgets online and many more. Using online courses such as Codecademy, we started 

learning the basics of Java and successfully created a calculator. However, in order to 

develop a Malay TTS application, it was way more complicated than the calculator. Thus, we 

decided to look up sources that are more reliable such as books on android application 

development and Javascript. We only managed to create an English TTS app as the database 

Android Studio has does not contain a Malay lexicon. We realised that only Android itself 

could input new lexicons into android studio and hence we were not able proceed further with 

our project.  

 

Possible Extensions 

Despite the technical challenges, we researched and discovered that deep learning can be an 

effective way to implement the Malay TTS to meet our research goals. This is because we 

can train a deep neural network to create our target synthesized voice [7]. We are therefore 

exploring more possible functions for our prototype, as well as reading up on Malay TTS 



using deep learning techniques. We hope that this could enhance the prototype’s efficiency so 

as to better the user experience.  

 

Furthermore, as mentioned in the introduction, we find that it will be useful to combine our 

product with the deep learning technology to construct a robot that will be able to interact 

with customers in service sectors, to help boost Singapore’s productivity and economy. To 

explore more possible functions for our prototype, we have read up on some basic functions 

of deep learning and to explore this in future updates of our prototype [6].  

 

LIMITATIONS 

 

To really ensure that dyslexic patients have an optimum experience using the Malay TTS 

application to aid them in their learning, it would be good if the application has the ability to 

detect how the user pronounces the word and to be able to “deem” it as a correct or wrong 

pronunciation, and to be able to automatically bookmark the word if the database deems it as 

being pronounced wrongly by the user of the application. This will truly be able to improve 

user’s pronunciation and reading abilities. However, since we did not manage to incorporate 

this function into the application, it remains a limitation to our application and affects the 

user-friendliness of it.  

 

CONCLUSION 

 

In view of the positive response from our participants, the Malay TTS application will be a 

useful product that serves various target groups, besides the dyslexic patients, people trying 

to pick up Malay as a third language and also to take over routine jobs in the service sector by 

inputting the database into an Artificial Intelligence. Further studies could be carried out to 

re-affirm this once our Malay TTS application is tested with the end users.  
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