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Prefac
e 

 

 The aim of this book is to introduce digital teaching and learning tools to support 

education for children with special needs. A new sustainable approach provides 

changes, inclusive and sustainable development for the disabled community in 
Malaysia. This is positively contributing to the national agenda of transforming 

Malaysia into a digital innovation economy and promoting STEM skills among young 
children. The framework is developed based on the combination of multiple 

pedagogies verified by Ministry of Education Malaysia. This research has implications 
on alternative approach on teaching self-management skills for children with special 

needs. The significance of the research will eventually help children with learning 

disabilities to improve their social interaction in daily’s life.  
 

The Malaysian government has defined six strategic thrusts to help Malaysia stay 
ahead of the challenges and opportunities of the fast changing global.   The Eleventh 

Malaysia Plan (RMK11) outlined two strategies to boost innovation at societal level.  

Strategy F5 in RMK11 focusing on strengthening collaboration through a whole-
society approach while Strategy F6 develops a social financing model to provide 

potential technopreneurs with an avenue to invest in innovative initiatives.   This 
motivates us to study the challenges faced by the children with learning disabilities 

especially children with Autism, children with Down Syndrome, slow learners, children 
with ADHD and children with Cerebral Palsy in Malaysia and to identify the gap 

between the needs and the solutions currently available, while addressing the issue 

using a sustainable approach. 

 

Object
ives 

 

  Introducing the play-based learning concept in special education usingdigital 

technology. 
  

  Adopting mobile technology, augmented reality and robotics in special needs 

education. 
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1.0       

 Introduction 
  

Special needs children are defined as children with developmental disabilities, emotional 

disturbance, sensory or motor impairment, or significant chronic illness who require special 
health surveillance or specialized programs, interventions, technologies, or facilities. Special 

needs are an umbrella term for staggering array of diagnoses but this research will focus on 
special needs children. These children suffer from a common characteristic impairment 

which appear as disability to interpret social cues as well as a failure in social gaze when 

communicating. They are having some difficulties to recognize and respond appropriately to 
emotional expressions with the people around them. As a result, special needs children 

often get frustrated when they are unable to expressively share their feeling and socially 
interact with the community, thus becoming a stumble block for them to experience 

effective learning in the classroom. 
 

The relation between Allah SWT and his slave is a relation based on the rights of Allah and 

the rights of His slaves. There are various types of justice which will be explained include 
social justice. 

 

 
  

 
“Indeed, Allah orders justice and good conduct and giving to relatives and forbids 
immorality and bad conduct and oppression. He admonishes you that perhaps you will be 
reminded.” (Surah An-Nahl [19:90]) 
 

Social justice means to provide justice to every member of the society including people with 

disabilities irrespective of any discrimination, caste, creed and language. If there would be 
any preference, it would be absolutely based on knowledge, character and piety. Otherwise, 

one should have equal opportunity to take part in the development of the society so that 
every person gets chance to develop himself including those who delay behind and are 

covered up. This book introduces some ideas how to assist people with learning disabilities 
to get equal access to technology with inclusive learning environment like normal individual.  

 

1.1 Learning Disabilities 
  

 There are many spectrum of learning disabilities. These includes Down Syndrome, Autism, 
Attention Deficit Hyperactivity Disorder (ADHD), slow learners and Cerebral Palsy. By 

definition, all these learning disabilities are different. Even though these learning 

disabilities are different in terms of factor, they are sharing similar learning problems 
which are inability to retain the concentration during teaching and learning process and 

they are lack of social interaction skills.  
 

Children with Down Syndrome, children with autism and slow learners are the top and 

most common learning disabilities registered in local Malaysia special education program. 
They are placed together in a class based on their level of academic performance and not 

by the type of learning disability. According to the report by Ministry of Education 
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Malaysia, there are 29,739 students with learning disabilities enrolled to public primary 

schools in 2016. This number has increased 2.60% from year 2014 (28,985 students).  
The world education industry has seen a paradigm shift in which digital assistive tools are 

used. We have seen many fantastic digital tools used as an aid for teaching and learning 
which include the special education. However, the high pricing of the tools and software 

are always a deterrent and issue in order to permit Science, Technology, Engineering and 

Mathematics (STEM) education for special needs children.  This book introduces a number 
of low cost digital technologies with proven experiments that could help the special 

education schools and therapy centres. 
  

  
1.2 Play-based Learning 

  

 Children are naturally motivated to play. A play-based program builds on this motivation, 
using play as a context for learning. In this context, children can explore, experiment, 

discover and solve problems.  A play-based approach involves both child-initiated and 

teacher-supported learning. The teacher encourages children’s learning and inquiry 
through interactions that aim to stretch their thinking to higher levels. For example, while 

children are playing with blocks, a teacher can pose questions that encourage problem 
solving, prediction and hypothesizing. The teacher can also bring the child’s awareness 

towards mathematics, science and literacy concepts, allowing them to engage with such 

concepts through hands-on learning.  We encourage the involvement not just teachers 
but also parents to assist their children with the use of technology.  Parents who are 

involved tend to have a more positive view of the children.  It is inevitably important that 
when parents and teachers have a good bond, this will contribute to a better 

understanding of the children’s psychology.  

A sustainable approach in education is not just a simple ‘add-on’ of sustainability concepts 

to the curriculum, but a cultural shift in the teaching and learning. Rather than a by-book 
response which leaves the traditional mainstream education static, it implies systemic 

change in thinking and practice, informed by what can be called more ecological thinking 
and values.  Sustainable approach is a new paradigm emerging around the concept of 

holism, inclusive, sustainability and complexity. In current rehabilitation or therapy 
programs, lack of awareness of family members and low-tech therapeutic tools are the 

main problems. Traditional teaching and learning methods are less attractive, not 

interactive and unsustainable as shown in Figure 1. The advancement in technology 
nowadays doesn’t help much to facilitate therapy programs. For example, in Malaysia 

there are lack of therapeutic tools that can be programmed easily by therapists based on 
each individual need of special needs children. The cost to facilitate therapy programs is 

also increasing every year. In addition, the lack of specialists and skilled therapists are 

also very critical.  

 

Figure 1: Traditional Therapy Methods 
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In our pedagogy for technology assisted play-based learning, we have introduced reinforce 

method.  It has been observed that special needs children should be given small rewards 
every time they give appropriate responses.  These ‘reinforcers’ or rewards have to be 

interesting enough for a child to serve as motivation and should be based on a play 
therapy. We adopted reinforce method both directly and indirectly in our applications.  

 

2.0       

 Robotic 
  

 
The robotic intervention in nurturing special needs children has been proven in enhancing 

reading skills and generalizing knowledge for young pupils with learning disabilities. The 

sequence, progressive development is well defined and simple for therapists and parents to 
amend and keep track of the child’s improvement. A rising comprehension of the robotic 

learning practice of special needs children is getting more attention from academic society. 
Special needs children especially autistic children go through their day by day activities by their 

weak senses that can be further enhance with the aid of robotics. It reduces the tension for 
them to rekindle what happens later, give a concise and clear path between actions, and aid 

them to be independent. The nonverbal signs shown to them can last a long time since they 

have a habit of repeating on every action they learnt. Thus, robotic engagement has causes the 
evolution of education practices amongst special needs children.  

 
In robotic intervention approach, we used Programmable Logic Controllers (PLCs) programming 

method. PLC-based robotic controls brings additional advantages as well, including common 

programming controls, software interfaces, program backup and restore methods, and program 
documentation.  Hence, our invention proposed a low-cost approach using a programmable and 

open source robotic platforms like LEGO and Arduino which are inspired by the difficulties of the 
observed current therapy methods, expensive assistive tools and from the literature studies. Our 

robotic approach is tailored to the current educational syllabus for learning disabilities as outlined 
by our Ministry of Education.  We provide two-way communication between the user and robot 

through the play-based learning method and hand-eye.  Our robotic kit is user friendly and 

doesn’t require complicated installation and setup. It comes with a complete manual to assist 
teachers, parents and therapists to operate the kit. The pedagogy customized robotic prototype 

based on the Malaysian curriculum at affordable cost to complement the current teaching and 
learning method for basic emotions for children with learning disabilities.   

  

2.1 AutistherapiBot 
  

 AutistherapiBot is a LEGO-based robotic approach to help special needs children to recognize 
colors. It is able to detect various kind of colors and sort it out accordingly. The play-based 

learning requires the special needs children to respond to the robot by performing or imitating 

the same action. This will captivate the children attention and gain their interest in learning 
something new. The target users for AutistherapiBot are the autistic children who have the 

inability to learn via their perception skills due to the difference in their brain structure.  

The objective of AutistherapiBot is to solve the problems faced by the therapists and their 
respective autistic students by providing interactive color learning instead of traditional 

method such as color card, repetitive instructions and other technique that have low efficiency 
rate.  The prototype is equipped with an object canal, where it enables the therapist and the 

autistic kid to insert colored object in it. This is then followed by a color sensor, determining 

the color of the object. If red is detected, the object will be placed in the red colored tray and 
it will also do the same for the other 3 different colors. A touch sensor acts as the trigger 
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button to start or stop the operation. The potential benefit of AutistherapiBot is the therapists 

can provide more interactive and engaging therapy with their respective autistic students thus 
building their confidence level and communication skills.  The prototype of AutistherapiBot is 

shown in Figure 2. 
 

 

 
Figure 2: AutistherapiBot Prototype 

 

AutistherapiBot comprises of two additional robots which are The Lifter (Figure 3) and The Fan 
(Figure 4). The Lifter is an individually operated robot where the autistic children can have a 

chance to rightfully control the robot to sort the color themselves whereas The Fan is the 
reinforce feature of AutistherapiBot to reward the children after each successful attempt with 

The Lifter. The Fan is attached with a little mic that is super sensitive to a noise.  When the 

child makes a sound around the mic, the fan will rotate itself. It’s a bonus feature where it 
captivates and sustain the autistic children as well as improving their communication skill. It is 

learned through our observation that most autistic children love spinning objects. 
 

 

 
Figure 3: The Lifter 
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Figure 4: The Fan 

 

Series of tests conducted on a group of autistic and Down Syndrome children (Figure 5), found 
that AutistherapiBot performed better against the traditional method. The test was conducted 

by allowing the students to sort the color themselves using The Lifter and evaluate it depends 
on how many correct answers they achieved. The AutistherapiBot scored at least 3 out of 4 

correct answers instead of 1 by the traditional method. The test was based on 4 basic colors in 

special education syllabus which are blue, red, yellow and green.  
 

 
 

Figure 5: AutistherapiBot Test at SK Sultan Yussuf, Batu Gajah, Perak. 
 

AutistherapiBot is able to distinguish colors by sorting the colored objects into its correct 

container.  The students are able to simulate the AutistherapiBot from their observation using 
play-based learning method. The significance of this project to provide an aid for the teachers 

and therapists to teach colors yet creating an interactive environment for special needs children 

to learn. This ensures higher rate of attentiveness in a fully inclusive learning classroom. 
 

 
2.2 RoboTherapist 

 

Emotion and facial expressions are always related to each other. Facial expressions are usually 
derived from someone’s emotions. A study shows that children with ASD could match emotion 

cards to respective situational cues. Emotion cards as in Figure 6 are a deck of cards that have 
pictures of facial expressions and the word of the emotion that fits the expression. It is 

commonly used as teaching materials to facilitate emotion recognition among children. 
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Figure 6: Example of Emotion Cards 
 

Based on teaching module from the new Malaysian special education curriculum standard, there 

are three basic emotions in the special education syllabus which are angry, sad and happy.  The 
current teaching method described in the curriculum is flash cards or emotion cards as shown in 

Figure 7. There are several activities involving emotion cards that we have observed at some 
schools in Malaysia. One of the activities is the teacher shows two emotion cards with a sad and 

a happy facial expression in the form on emoji symbol. Then, the students need to say out loud 
the word “sad” or “happy” according to the card shown by the teacher. Later, the students need 

to explain the feelings based on the card shown or making similar facial expression. The learning 

outcome of the activity is the students manage to differentiate between sad and happy facial 
expressions. It was observed and found that emotion cards help children with learning 

disabilities to understand basic facial expressions through the conventional method. 
 

 
 

Figure 7: Emotion Cards as Traditional Teaching Aid   

 

Color is an inseparable part of human’s everyday lives and it presents in everything that human 
perceives. Color is characterized by hue, brightness and saturation. Many findings suggest that 

color has strong impact on human’s emotions and feelings which red is associated to angry, 

yellow to happy and blue to sad. 
 

The prototype is developed using Arduino, a programmable microcontroller that can connect 
various input and output devices. Components such as LCD display, servo motor and speaker 

are connected to the Arduino programmable board to ensure better engagement and 
interaction between robot and the children. RoboTherapist is an autonomous Arduino robot 

consists of a teaching and learning module. It teaches children with learning disabilties  about 

basic expressions such as angry, happy and sad. It has a servo motor to move, LCD display to 
show the digital expression and speaker to produce related sound. The combination of 

movement, visual and sound help to increase attentiveness level of children with learning 
disabilities. Additionally, it comes with a unique ‘reward system’ that will reward the children 

with learning disabilities whenever they managed to complete a certain test correctly. A 

reinforcement system is a set of robotic systems that will be developed based on the common 
interest that all the children with learning disabilities is showing.  Most of these children love 

repetitive things and behaviors.  We added a feature in RoboTheraoist, as similar reinforce 
feature as in our previous prototype - a fan robot with a mic.  The fan robot will trigger when 

voice is detected by the mic.  The children were so excited to tunr on the fan just with their 

voice.  The prototype design is shown in Figure 8. 
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                        Figure 8: RoboTherapist Prototype 

 
RoboTherapist is operated in two different modes which are the teaching mode and learning 

mode. In the teaching mode, the robot is functioning autonomously without the need of human’s 
intervention while in the learning mode, the robot is controlled by user via a controller. Teaching 

mode is used to complement the traditional teaching method prepared by the teachers while the 
learning mode is used to test their understanding from the observation done over the 

autonomous teaching.  Users are able to switch between modes using a button. It is encouraged 

that the teachers or parents are involved when the children are working in the teaching mode. 
 

Emotion and facial expressions are always related to each other. Facial expressions are usually 
derived from someone’s emotions.  In education, robotics provides qualitative benefits through 

its precision, strength, sensing capabilities and computing ability. New applications and 

deployment models can be devised from the traditional pedagogy that improve sustainability 
and quality of life. Our results on a mixed group of slow learner, autistic and ADHD have shown 

that the increased of attentiveness and reduction of loss in focus from the robotic approach in 
teaching basic emotions. Robotics for sustainable development is an exciting challenge where 

research, education and industry in both developed and developing countries can equally 
contribute and benefit.  
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Figure 9: RoboTherapist Test at SK Putrajaya Presint 9(2), Putrajaya. 
 

2.3 Jawi AlphaBot 
 
Jawi AlphaBot is a LEGO-based robot to teach the basic Jawi modules to the autistic children. A 

module for the teacher and the children is also available as a guideline for them to implement 

this robotic learning process. A preliminary investigation with some special schools in Malaysia 
showed that Jawi skills are important for the autistics. This is due to the fact that learning and 

recognizing basic Jawi letters is a crucial step towards grasping the skills of writing and reading 
Jawi. Moreover, teachers also highlighted that teaching basic Jawi letters would be helpful for 

the autistics to develop and improve their skills to redraw and pronounce the letters correctly. 

Thus, from the interviews conducted, it was evident that teaching basic Jawi letters is found to 
be significant in teaching and learning the autistics. Jawi Alphabot is developed using LEGO 

Mindstorm EV3, a programmable robotic kit which uses LEGO building part and a little CPU 
called programmable brick. The prototype is as shown in Figure 10. 

 
Figure 10: Jawi AlphaBot Prototype 
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There are 30 basic Jawi letters taught by the Jawi AlphaBot.  The Jawi letters are divided into 
six modules. Each module consists of five letters. The modules will help the autistics to better 
grasp and remember the letters. The letters in each group were assigned based on the different 

pattern of the letter itself. It was learnt that having a different pattern would help the autistics 
to better recognize each of the letter and not being confused. For example, the first module has 
the letters ‘ا ب ج د س’ which are all having different illustrations. Further, each Jawi letter is 
represented by a color code as shown in Figure 11.   
 

 

Figure 11: Group of Jawi Letter Encoded 

The Jawi Alphabot is built with two unique functions that assist teaching and learning which are 

referred as Printing and Scanning: 

 
Printing - It is the function that will wait for the user to enter the Jawi letter and print the 

letter that are encoded. If the sheet is not already in the printer, it will first operate the paper 
feed motors to pull a sheet of paper into the printer. The function can be stopped by pressing 

the center button on the EV3. This will return the pen to the resting position and feed the 
printed sheet of paper out. If the function is cancelled manually, user will have to reset the pen 

position manually and usually have to recalibrate it.  

 
Scanning - This is the program that will be used to scan the color of the letter card and 

identify the letter that are encoded.  This program is designed for assessments after the 
learning process.  Before scanning the card on the color sensor, user needs to select first the 

letter that need to be tested. After the user clicks on the letter then the user has to put the card 

letter on the color sensor, and it will identify the letter on the card through the color detection.  
 

During the experimental design testing, a group of autistic children are divided into two groups 
(i.e. control group and experimental group) and were given different intervention in learning 

Jawi. The intervention in learning Jawi are:  
           1. traditional method  

           2. robotics intervention method  
 

The results are discussed with evidences that highlight how robotics intervention could alleviate 

attentiveness in learning among the autistic children. It is found that the students’ attentiveness 
is better when learning using the robotic approach. It was concluded that the autistic kids have 

longer focus time-span during the teaching and learning session with the Jawi AlphaBot. 
Therefore, results have shown that autistic students have shown a positive reaction in learning 

using the Jawi AlphaBot. It was also observed that the students were attentively listening and 

focusing to the robot for a longer period of time.  Hence, robotics intervention brings 
effectiveness in teaching and learning Jawi in terms of attentiveness.  Furthermore, from the 

observation conducted, it was seen that the autistic students have interacted with the robots 
well. They were seen to be attracted to the robot and listening to it and looking at the 

movement conducted by the robot. This has made let them play with the robot and at the same 

time learning the Jawi letters. The learning time was increased, and students were sitting 
attentively and found motivated to learn. Lastly, the module prepared as guideline for teachers, 

therapist and parents were reviewed by selected teachers in both schools. They agreed that the 
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module is understandable and easy to be referred to. Hence, robotic intervention has a 

significant potential in helping the autistics students and their teachers in teaching and learning. 
 

 
 

Figure 12: Jawi AlphaBot Test at SK Sultan Yussuf, Batu Gajah, Perak. 

 
2.4 Halal Guide Dog 

 
The presence of technology for the population of the visually impaired or blind people all over 

the world has not advanced enough to serve their needs. This indicates that people has been 

neglecting this community. This study aims to build a prototype using Lego Mindstorm EV3 
Robot that have the same function with other microcontroller such as Arduino. This study 

emphasizes the used of ultrasonic sensors and touch sensors. Although this community is not 
categorized as having some sort of learning disabilities but it important to acknowledge their 

needs as well. Some blind people prefer to use guide dog as their assistance while others tend 
to pick the smart stick as their main assistant. These two devices are enhancement from the 

previous studies and projects for blind people in order to give them confidence and also assist 

them to travel outside without worrying of any obstacles. The idea is to transform the 
traditional cane and guide dog for better living that could help the mobility of the blind people 

with modern technology.  Hence, we named our prototype as the Halal Guide Dog. 

 
In order to overcome the problems of the conventional methods, a technological improvement 

is needed. These innovations could bring potential to provide intelligent navigation capabilities. 
In addition, it also could help the blind people to travel independently.  Handsight (Figure 13) 

is a haptic glove for the blind to feel objects and navigate obstacles.  There is a vibration motor 
between each of the individual finger that will vibrate if the tactile feedback detects lightness or 

darkness of a surface. It can also identify the distance between the distance from physical 

objects or obstructions and the distance with the same vibration feedback. It also has a 
Bluetooth features to allow switching between reading modes and picturized sensor readings. 

Our Halal Guide Dog consists of two parts: 
           1. NaviBot  

           2. SmartStick 

 
Figure 13: Handsight 
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Haptic Feedback Navigation System is a navigation system that serves the same purpose which 

is to assist blind people or visual impaired to navigate and prevent from hitting any obstacles. It 
used a WiiCane which is developed by TouchGraphics Inc. that not only assist them travel, it 

could help to train blind people to walk straight using an overhead IR lighting track. The Wii 
hardware is to detect the user’s position and the movement of the cane. The WiiCane will 

vibrate if the sensors detect any obstacles in front of it and reduce head-level accidents 

(bumping into things). Whilst, SmartStick is inspired by the UltraCane, an existing research that 
assist blind and vision impaired people with information of the obstacles in front of them. In 

previous research, most of the smart canes are using navigator system as their functionality.  
 

Halal Guide Dog is built on EV3 Programming Brick and Sensors. Each of the sensors unit has 
their own function to assist visually impaired people. There are two types of sensors used in this 

prototype which are the ultrasonic sensor and the touch sensor. Two ultrasonic sensors are 

attached on the smart stick which can detect any obstacles in front of the user in a range of 1 
cm to 250 cm and a one ultrasonic sensor is attached at the medium motor so that the sensor 

could move 180 degrees when an obstacle is detected.  There is a touch sensor at the hand 
side of the stick where it is used to trigger the all the sensors.  This touch sensor can be used 

by pressing it with their thumb and released it. Furthermore, there is an alert voice produced 

from the brick if the sensors detect the obstacles in front. This purpose is to give warning to the 
blind people about the obstacles and for the surrounding to notice there is blind people near 

them. The voice alert will be available in both components in Halal Guide Dog.   

 

 
 

Figure 14: Halal Guide Dog Prototype 

 
A test was conducted with selected blind people from Persatuan Pemulihan Orang Cacat Perak 
(PPOC). PPOC is a non-profit organization that helped the disabled people to developed and 

sharpen entrepreneur skills such as sewing clothes, weaving rattan and many more. At PPOC 
not only having blind people but there are another disabled people such as deaf people. The 

test was conducted using both innovations to gather information which is the best innovation 
for the blind people and to test the effectiveness of the innovations.    
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Figure 15: Halal Guide Dog Test with Blind People  

 
Halal Guide Dog is able to assist the blind people or visual impaired people to navigate, detect 
objects and as well as could prevent them from hitting any obstacles in front thus could alert 

them through voice feature. The prototype serves as a reliable and low-cost alternative to the 

traditional blind stick or guide dog used by the blind people to navigate with the inclusion of 
monitoring and tracking features. 

  

3.0       

 Mobile Application 
  
 Mobile technologies such as iPad and Android Tablet offer many potential benefits to people 

with complex communication needs.  Augmentative and Alternative Communication (AAC) 
method or known as assistive tool in mobile platform is able to help people with speech 

problem to communicate.  This study presents suggestive evidence to show the effectiveness 
of mobile app AAC intervention in conjunction with natural speech therapy for non-verbal 

children as a platform for intervention. We focus on how this AAC mobile app technology could 

benefit children with Cerebral Palsy (CP).  CP is a problem that affects muscle tone, 
movement, and motor skills due to a brain damage at birth. It hinders the body's ability to 

move in a coordinated and purposeful way. 
 

An investigation with a local speech therapist at a public rehabilitation center in Malaysia was 
conducted.  The center has already decided to implement three types of technology in their 

treatment for language development for CP children which are: 

 
1.  Head Pointer Assistive Tool: Head pointer provides an alternative method of using 

equipment for people with limited ability to talk with other people (Figure 16).  
2.  Switch Access Scanning Assistive Tool: Switch access scanning is an indirect 

selection technique, used by an assistive technology user, including those who use 

AAC to choose option from the selection set. Scanning using technology has a good 
advantage that the user enables to be independent in controlling the assistive 

technology for those with only one voluntary movement (Figure 17). 
3.  Eye Gaze Assistive Tool: An eye-operated communication and control method that 

encourages people with speech disorder to communicate and interact with other 
people using their eyes (Figure 18).  
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Figure 16: Head Pointer Assistive Tool     

 

 
Figure 17: Switch Access Scanning Assistive Tool 

         

 
Figure 18: Eye Gaze Assistive Tool 

 
Our research is supported by the Gabungan Anak-Anak Palsi Serebrum (GAPS).  GAPS was 
established by a group of enthusiastic CP parents and supporters in 2016 and is registered with 
the Registrar of Societies Malaysia. The purpose of GAPS is to support and empower children 
and individuals with Cerebral Palsy and their families. Since its inception, GAPS has organized 
workshops like Augmentative and Alternative Communication (AAC) and Disability Equality 
Training to educate members and the public on disability issues and promote social inclusion 
and awareness at the same time. The goal of GAPS is to establish a one-stop center for the 
intervention, education, rehabilitation, care and research and development for CP children. 

 

           

Figure 19: Trainers and Children with CP at GAPS Training Centre 
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3.1 Make Me Speak 
 
Make Me Speak is a crossed platform mobile app available in dual language – English and 

Malay for children with speech disorder.  The aim is to support the needs from the local parents 

especially those in the rural areas with poor English background and rehabilitation centers with 
Malay medium. The pictures shown in Table 1 are available as options in the app and each 

picture plays a pre-recorded audio to express the CP child’s need. The CP child is only requiring 
to tap on the pictures and the pre-recorded voice served as an audio to speak on behalf of the 

CP child. There are two modes available – Parents and Children. Parents will be given a login 

with a username and password.  In Parents mode, a parent can personalize the picture and 
audio by using real images of the child’s favorite items and meals as well as recording their own 

voices.  Personalization feature gives ownership feeling and promotes sustainability to the app 
in the long run.  

 
Table 1: Picture and Audio in Make Me Speak App 

 

Type Picture Audio (Malay and English) 

Food 

 

“Saya mahu makan.” 

“I want to eat.” 

Drinks 

 

“Saya mahu minum” 

“I want to drink.” 

 Sleep 

 

“Saya mengantuk. Saya mahu tidur” 
“I am tired. I want to sleep” 

Talk 

 

“Saya mahu bercakap dengan awak” 

“Can we talk?” 
“Let’s tak!” 

Toilet 

 

“Saya mahu pergi ke tandas” 

“I need a nappy change” 

“I need to go to the toilet” 

Play 

 

“Saya mahu bermain dengan awak” 

“I want to play with you” 

 
Make Me Speak mobile application (Figure 20) is targeting CP children as users with a 

condition that they could manage a screen device such as iPad but are unable to speak.  The 

apps can be applied on deaf children too.  Make Me Speak app was developed using a 
combination of many open source tools such as React Native, Node Package Manager, Expo 

SDK, Atom and Canva.  React Native is a native scripting framework used for creating cross-
platform mobile application that was first introduced in 2015. React Native implements 

principles and concepts of ReactJS which is a JavaScript framework. JavaScript is not a 
language that can be run natively on the mobile devices so a technique called bridging is used 

to allow JavaScript to run and to communicate with the processor of the mobile devices. 

 



 Innovative Technology for Special Education 19 

 
Figure 20: Make Me Speak Prototype with a Divider Socket 

 
Several tests were performed on a personal respondent, a nine years old non-verbal CP child 

named Elisya. An interview with the child’s family members was conducted to understand the 
conventional methods they use to communicate with Elisya. Throughout the testing, Elisya was 

able to use the mobile application properly and she looked so excited handling the app on an i-

Pad. Elisya was able to express her feelings and needs through the app. Elisya has a good hand-
eye coordination despite of her shaky limb movement. She was able to tap on the picture 

properly as compared to an existing mobile apps for CP children available on the market known 
as LetMeTalk (www.letmetalk.info). Our Make Me Speak app has a wider screen display giving 

enough space for the CP child to tap on the picture buttons.  The experimental test setup and 

results on Elisya are detailed below: 

 
1. Hand Movements Observation 

The way how Elisya holds her toys was observed to identify the hand movement or any 
motor joined problem. It is found that her hand was quite shaky and it was difficult for her 

to control the hand movement due to her motor’s disability but she was able to touch or tap 
on objects. 

 

2. A Test using LetMeTalk App 
Elisya has a difficulty to press the button on the application since the app’ interface uses 

smaller buttons.  Elisya works better with a more visible and decluttered interface. 
 

3. Make Me Speak Functionality Test 

Elisya found that it was easy for her to navigate between those buttons due to their visibility 
and attractive personalized pictures.  A divider socket is attached to the i-Pad as a safety 

barrier to keep her fingers from unnecessarily pressing other buttons (Figure 21).   
 

 
 

Figure 21: Make Me Speak Test with Elisya, a Personal Respondent 
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 People with auditory difficulties need an assistive platform to communicate with the people 

around them. The tool can be used for them to express their feelings and describe their desire.  
People with CP who are unable to communicate properly need a platform for them to interact 

with other people.  AAC with mobile app technology helps them to communicate more easily 
and effectively. Make Me Speak is a crossed-platform mobile app for people with auditory and 

speech disorder, which is made available for both IOS and Android devices.  It is able to help 

overcome the difficulty of speaking and increase the independency level.  Our studies found 
that the children who are unable to talk can enhance their speech and language development 

with the mobile apps technology. 
 

 

4.0       

 Augmented Reality 
  

 Virtual Reality (VR) is used to describe a three-dimensional, computer generated environment 

that can be interacted and explored by the user. VR provides the access to experiences things 

outside the classroom space, for example like an immersion into a refugee camp. This 
technology gives the opportunity to the users to immerse themselves in any activity faster 

without many risks and do it more interactively than before. VR makes a person more involve 
in an experience. Users are more likely to focus on immediate sensations and less likely to 

think about what is happening through their analytical thought processes. The more 

emotionally involved a user is, the more he or she will participate into the virtual world, 
thinking of it less as a construct and more as a personal experience.  

 
On the other hand, Augmented Reality (AR) is a real world view. AR adds digital elements to a 

live view often by using the camera on a smartphone. Examples of augmented reality 
experiences include Snapchat lenses and the game Pokemon Go. AR takes a user's view of the 

real world is enhanced or augmented with additional information generated from a computer 

model. The virtual object will provide the information that is untouchable even when using 
human’s senses. It is done by layering virtual information and graphics on top of a user’s view 

of a real-world scene.  
 

Many researches have shown that digital technology is a millennial approach that is able to 

enhance the education system. A survey result was conducted on around 10,000 public school 
teachers by Bill and Melinda Gates Foundation in the United States in 2010. Apparently, more 

than 50% of the teachers thought that by using digital technology, it can increase the interest 
and attention of the students when learning in class. The idea of integrating this technology is 

because technology like AR has been identified as a critical acclaim in the field of education 
system where it has actually caused a drastic change in teaching method in a short period of 

time. 

 
  

4.1 EMPARTI 
  

Empathy is different from sympathy. Sympathy reflects understanding another person’s 

situation through observation and communication. The degree on sympathy is based on the 
observer’s version of what the person being observed is dealing with. If the observer has been 

in the same situation, the sympathy can be somewhat an enthrall to the observer. In contrast, 
empathy is the feeling that a person can step out virtually from his/her own world and enter 

the internal world of another person. In simple notation, empathy means the ability to ‘feel 

with’ other people, to sense what they are experiencing. However, empathy is not a telepathy. 
It is a hard-wired capacity many of the people today is lacking. 
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Theoretically, empathy is both an emotional and cognitive experience. The emotional 

components of empathy are the first to emerge and this is focusing more onto the young 
children. Thanks to mirror neurons, infants as young as eighteen hours old often show some 

responsiveness to other infants in distress. It is believed that mirror neurons increase an 
individual’s ability to understand the behaviors of others, an important skill in social species 

such as humans. While the cognitive components of empathy start to combine and 

complement the emotional component that they formed during the first years of life. It really 
comes into their own by six or seven years old, when a child is more capable of getting 

another person’s viewpoint and somehow will offer favor or solutions when they notice 
someone in trouble.   Interestingly, many of educational and activist groups have been 

developing solutions using technologies to foster empathy in young children such as computer 
games, virtual simulations, robotics and forums. The idea to integrate the use of digital 

technologies in the development of emotions and positive character traits is inspired by the 

advancement of technology that gives the greatest influence on how the children think.  

  
This research is hoped to create awareness of the importance of empathy among citizen in 
Malaysia. Empathy is crucial in building strong relationships and considering the world 

becomes more interconnected, interaction and teamwork is important than even before, 

empathy is going to be the new currency for thriving.  This research is aimed to develop 
cognitive empathy in young children using AR technology. It is in the form of mobile 

application for Android OS platform, along with a package of an AR printed book. The results 
of this project can discover the effectiveness of using Augmented Reality technology in 

developing cognitive empathy among young children.  It is also aimed to integrate the use of 
digital technologies in the development of positive character traits among young children in 

Malaysia. The application of this project could be deployed by any kindergarten in Malaysia if 

they have two things – Android mobile and a package of AR printed book.  The pedagogy of 
virtue teaching and learning for early childhood education in Malaysia is investigated and 

integrated to the framework for virtue development using AR technology in the form of a 
mobile application.  Research has found that digital applications such as video games can 

improve visual-spatial capabilities, cognitive skills and increase attentional ability and reaction 

times among children.  
 

EMPARTI is a 2D empathetic game in simulated virtual reality environment that presents 
some situations that need the young users to respond with empathy.  This serves as a role-

play but in virtual environment.  At this stage, we have developed three scenes according to 

the Malaysia’s preschool curriculum on virtue learning in Malay language.  Few empathy 
scenarios which will be implemented in the AR application. Each scenario highlights a moral 

value so that the player will acknowledge and learn the prosocial values in real world.  The 
program will ask the player to choose a selection of answers to identify their empathy level. 

After that, the program will explain the situation and tell the correct to make things right in 
that scene.  A printed AR book with object’s marker is provided to initiate the AR application.  

Figure 22 and 23 shows an example of a scene to teach the value of honesty when a child is 

caught for a trouble he/she has made.  The app will prompt the player to select the right 
response related to the scenario. All scenes created were illustrated using simply PowerPoint 

software. Next, the young player needs to select a button as a response towards the played 
empathy scenario. Each button will play different scenario to show to player the impact of the 

button that they have chosen. 
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Figure 22: An Empathy Scene                         
 

  
 

Figure 23: The Response Buttons 
 
Image targets are tracked by the AR application. Therefore, it is important to make sure the 
chosen image targets being are in high quality, on flat surface, not glossy and easy to be 

detected by the application. Figure 24 to 26 show the image targets designed using 

Microsoft PowerPoint. 
 

  
 

Figure 24: Scene Design 1 – Sharing Value 
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Figure 25: Scene Design 2 – Helpful Value 
 

 
 

Figure 26: Scene Design 3 – Honesty Value 

 
When a user scans the EMPARTI AR book (Figure 27) through the application, it will 
automatically play an introduction video of a scenario in Malay language. Then, there are two 

buttons to be displayed and if the user chooses the positive button (smiling emoji), the 
program will play the positive video but if the user chooses the negative button (frowning 

emoji) the program will play the negative video. However, after negative video ends, it will 

display positive button to make sure the user acknowledges the positive consequence. 
 

 
 

Figure 27: The EMPARTI AR Book 
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A test was conducted on selected preschool and special school students. Our results found 
that there is a vital necessity to have such app as teaching aid in empathy pedagogy at both 

schools and homes.  This was supported by the teachers and parents who were invited to join 
the test. The observation on the students while they were using the EMPARTI app was 

recorded, followed by the distribution of the feedback forms regarding the EMPARTI app and 

the AR book.  The children were given a freedom to explore the application individually and 
later, they were given a survey paper with five statements. They need to vote according to 

which scale they prefer the most for each feature. The voting was done by sticking the 
stickers onto the small box next to the emoji face, as not many of them were able to read. 

 

 
 

Figure 24: EMPARTI App Test at SK Presint 8(2), Putrajaya. 
 

 
EMPARTI book uses AR technology is a new approach to teach virtues on young children. It 
is able to improve the children’s interest in learning positive traits. It may not able to replace 

the teacher’s role in class, but it can serve as a teaching aid that helps the teachers to 
convey the important message to the students in a more innovative and interesting way.  

EMPARTI application integrate multimedia component such as animation, sound effect and 
button interaction. Moreover, by using Android smartphones or tablets, the children will have 

the access to use the application because it is freely available on Play Store. All they need is 

the EMPARTI AR Book as a marker to trigger the EMPARTI AR app. 
 

 

Bibliography 
 

 

  

N. Zamin, N.M. Norwawi, N.Jamil, N.I. Arshad, D.R.A. Rambli (2019). Make Me 

Speak: A Mobile App for Children with Cerebral Palsy, International Journal 
of Advanced Trends in Computer Science and Engineering (ISSN: 
22783091). 

 

N. Zamin, N.M. Norwawi, N.Jamil, N.I. Arshad, M.A.A. Ismail (2019), Jawi 

Alphabot: A Jawi Teaching Robot for Children with Austism. International 
Journal of Advanced Trends in Computer Science and Engineering (ISSN: 
22783091). 



 Innovative Technology for Special Education 25 

 

M.Z. Amin, N. Zamin, N.I. Arshad, A.S. Hashim, M.M. Ali (2018), 
ROBOTherapist: Development of a Low Cost Robotic Tool to Teach Basic 

Emotions for Children with Learning Disabilities in Malaysia, Journal of 
Industrial Engineering Research (ISSN:2077-4559)   

 

F.A.Z. Khairuddin,  N. Zamin, H.A. Rahim , D.R.A Rambli, N.I. Arshad (2018), 
EMPARTI: An Augmented Reality App to Develop Cognitive Empathy for 

Young Children In Malaysia, Journal of Industrial Engineering Research 
(ISSN:2077-4559)  

 

N. Jamil,  N. Zamin, Z.M. Fauzee , N.I. Arshad, N.D. Kamarudin (2018), Elisya: 
Make Me Speak – Mobile Apps as a Medium for Cerebral Palsy Children to 

Socialize in Malaysia, Journal of Industrial Engineering Research (ISSN:2077-
4559) 

 

N. Zamin, N.I. Arshad, N. Rafiey, A.S. Hashim (2018), Robotic Teaching Aid for 
Disabled Children:  A Sustainable Solution for Industrial Revolution 4.0, 
International Journal of Technologies in learning (IJET) (ISSN: 2227-524X)  

 

N. Zamin, F.A.Z. Khairuddin, D.R.A. Rambli, E.N.M. Ibrahim, M.S.A. Soobni 

(2018), Building Empathy in Young Children using Augmented Reality, 
International Journal of Technologies in learning (IJET) (ISSN: 2227-524X)  

 

N. Zamin, N.M. Norwawi, M.Z. Amin, M.M. Ali (2019), RoboTherapist: A 
Sustainable Approach to Teach Basic Expressions for Special Needs Children 

in Malaysia, In Proceedings of The 2nd International Conference of 
Informatics, Engineering, Science and Technology (INCITEST 2019), 
Bandung, Indonesia.  

 
N.H. Mukhtar, K.K. Ali and N. Zamin (2015).  A Robotic Approach for Special 

Education Children – An Investigation to SOCIABOTS Development, In 
Proceedings of the Kuala Lumpur Undergraduate IT Exhibition & Conference 
(KLTEC 2015), Kuala Lumpur, Malaysia. 

 

N. Zamin, W.A.W. Ahmad, M.H.A. Rahim and N.I. Arshad (2015), 
AUTISTHERAPIBOT: A New Robotic Approach for Autistic Kids, In 
Proceedings of the 3rd International Conference of Information System 
(ISICO 2015), Surabaya, Indonesia. 

 
M.H.A. Rahim and N. Zamin (2014).  AUTISTHERAPIBOT: Autonomous 

Robotic Autism Therapist for Autistic Children, In Proceedings of IEEE 
International Symposium on Robotics and Manufacturing Automation (ROMA 
2014), Kuala Lumpur, Malaysia. 

 

 

 

 

 

 

 

 

 

 

 

 
 



 Innovative Technology for Special Education 26 

Video Links 
 

 

 

  
 https://youtu.be/1pH9RDV7NdY 

 
https://youtu.be/fXs0yFZVRlg 

  

https://youtu.be/8ntQ42IYrvo 
 

https://youtu.be/PAvFbiF5EFo 
 

  

Awards 
 

 

 

 

  
 First Runner Up for a project entitled RoboTherapist in The Inclusive Innovation 

Challenge, held in Technology Park Malaysia (October 2018) 

 
Gold Medal for a project entitled EmpARti in The International Innovation, 

Invention and Design Competition (INDES2018), Malaysia (August 2018) 

  
Best in Education Award for a project entitled EmpARti in The International 

Innovation, Invention and Design Competition (INDES2018), Malaysia (August 
2018) 

  

Silver Medal for a project entitled RoboTherapist in The International 
Innovation, Invention and Design Competition (INDES2018), Malaysia (August 

2018) 
  

Bronze Medal for a project entitled Elisya – Make Me Speak in The International 

Innovation, Invention and Design Competition (INDES2018), Malaysia (August 
2018) 

  
Innovative and Commercialization Award for a project entitled ROBOTherapist: 

An Attentive Teaching and Learning Tool for Children with Learning Disabilities 
in the Innovative Research, Invention and Application Exhibition (I-RIA), 

Malaysia (May 2018) 

 
Gold Medal for a project entitled ELISYA: Make Me Speak – A Mobile Apps as a 

Medium for Children with Cerebral Palsy to Socialize in Malaysia in the 
Innovative Research, Invention and Application Exhibition (I-RIA), Malaysia 

(May 2018)  

  
Silver Medal for a project entitled ROBOTherapist: An Attentive Teaching and 

Learning Tool for Children with Learning Disabilities in the Innovative Research, 
Invention and Application Exhibition (I-RIA), Malaysia (May 2018)  

 
Gold Medal for a project entitled EMPARTI: An Augmented Reality to Develop 

Cognitive Empathy in Young Children in the International Engineering Invention 

& Innovation Exhibition, Malaysia (April 2018) 
 

Silver Medal for a project entitled EDUBOT: A New Robotic Approach for Special 
Education in the International Invention Innovation Industrial Design & 

Technology Exhibition (ITEX 2015), Malaysia (May 2015) 

 



 Innovative Technology for Special Education 27 

Gold Medal for a project entitled AUTISTHERAPIBOT: A New Robotic Approach 

for Autistic Kids in Malaysia in the Malaysia Technology Expo (MTE 2015), 
Malaysia (February 2015) 

 



 
 

 

 
 

 

 
 
 

 
 

 

 
 

 
 

 

 

 

 

About the Contributors 
 

Dr. Norshuhani Zamin is an Assistant Professor at 

College of Computing, Saudi Electronic University 
(SEU) in Riyadh, Saudi Arabia. Her current research is 

on Positive Computing. She has designed a few 
prototypes which includes a robotic approach to assist 

the teaching and learning of the special needs children 
and her research has won several awards at the 

international level. Her future research plans are to 

develop ways and promoting technologies as an 
enabler to assist people in any aspect of life that 

include education, healthcare and smart living. She has 
published and presented her work in local and 

international conferences and journals. She has also 

won numerous awards at local and international levels 
that include the MSc Asia Pacific ICT Alliance (MSc 

APICTA), Malaysia Technology Expo (MTE) and 
International Invention, Innovation & Technology 

Exhibition (ITEX).  
 

 

 
Dr. Noreen Izza Arshad is an Associate Professor at 

the Universiti Teknologi PETRONAS (UTP) in Malaysia. 
She is attached to the Department of Computer and 

Information Sciences and involves teaching and 

research activities in the Positive Computing research 
cluster, Institute of Autonomous Systems. Dr Noreen’s 

primary research goals are directed toward 
understanding the use of technologies and how it 

could assist towards a better living and quality of life. 

She has designed a few methodologies, frameworks as 
well as tools and technologies for assisting society that 

include robotics intervention, stuttering mobile 
application, elderly monitoring systems, content 

management systems for organizations and a few 
others. She is working with local and international 

counterparts that include Royal Academy of 

Engineering UK, Oxford and Oxford’s Global Innovation 
Consultancy (Oxford University UK), K-Perak Inc., 

HUKM Hearing & Speech Clinic, and many more.  Her 
future research plans are to develop ways and 

promoting technologies as an enabler to assist people 

in any aspect of life that include education, healthcare 
and smart living. 

 
 


