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Abstract 
Characteristics of Autism Spectrum Disorder (ASD) are identified by a 

triad of impairments (Wing, 1996) learning, communication and social 

interactionskills of children. ASD is a spectrum of disorders, learning 

disorder is one among them. Autistic community, anyone related to 

children with autism or affected by autism, suffers a lot to cope up with 

normal education system for learning and life-style development. Before 

the advent of software tools different learning practises were available to 

improve the learning skills of autistic people. Broadly two types of study 

is carried out in this paper:  

(a) A age-wise study of ASD related learning challenges. 

(b) A study of software tools available for autistic community to 

overcome those  learning challenges. 

This study gives a brief history of teaching methods used by the autistic 
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community, tabulates  thesoftware/technology tools that  helps the 

community find solutions for learning and lifestyle development 

challenges and provides a distinct  idea about existing software tools and 

emerging  software tools to empower autistic community. The study  is 

carried out  based on current and previous autistic studies. The aim of this 

study is to give an overall idea about software tools for those who are new 

in autistic studies and have interests in building software tools or using 

such tools for research. 

Key Word:Age-wise software tools for autism, autism, autistic 

community, emerging technologies, history of software tools, learning and 

life-style development. 
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1. Introduction 

ASD is a neurobiological disorder which adversely affects the learning, 

communication and social interaction[11] skills of children. ASD can be 

diagnosed in very early ages[26]. Autistic children experience problems in 

showing empathy, emotions and social skills[22]. Autistic children hesitate to 

learn verbal language as they are not interested to changing surroundings[10]. 

Some of the common problems related to autism are concentration problems, 

problems with understandings, repetitive routines, lack of motor skills, lack of 

fluctuations and rhythm in speaking problems[15]. Of thesesthemain challenges 

faced by the autistic people is the difficulty to respond towards related questions 

and statements[13], hyper activism and lack of natural skills for 

communication[14]. In certain cases the child can go in an uncontrollable way 

due to the hyper activity condition. In most of the cases the parents or caretakers 

have to spend a good percentage of time with the children with patience and 

willingness to adjust with the children. All of this affects the learning process in 

autistic children as well creates day–to-day challenges to the members of 

autistic community. Until recently there were no proper understanding or 

knowledge about  conditions of such children as there were not many tools 

available either to diagnose ASD or to support the autistic community. This 

resulted in autistic children lacking or struggling for their basic education 

including critical life skills development. In the recent years autism has earned a 

lot more public attention driving the research and development of various 

computerized tools for basic education and life skills development. 

 

Fig. 1: Different Learning Challenges of Autistic Children 

The Autistic Community 

For the learning and mental development of a child, society contributes a lot. In 

the case of Autistic children, constant support from the communityis needed not 

only for day-to-day activities but also for overcoming their learning 
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challenges.Thus educating autistic community is crucial. Educating autistic 

community is not an easy task as it needs special attention and care, learneer 

centric teaching aids and unique practises. 

Recent studies say that students with ASD are more eager with technological 

learning. And several of the problems faced by the community are also equally 

addressed by technological learning. Computerised tools help to solve the 

challenges like problems in repeating things, lack of concentration, hyper 

activity, problems in presenting things the way children like etc.

 

Fig. 2: Autistic Community 

Different technology based tools are available for autistic community. Early 

software tools for parents or caretakers were in website mode but now these 

tools have different formats with the help and support of different technologies. 

Studies say that visual based tools are most effective for autistic children[9] to 

overcome the learning challenges as well as to solve the concentration 

issues[19]. Software tools have made substantial changes in the lifestyle of 

autistic people. Development of technology influence the functionality and 

appearance of tools. Development started withhardware tools followed by 

software tools. Currently well-known types of tools are website-based, video-

based, game-based, audio-based etc.Audio-based and game-based tools are 

generally used by children. Proposed systems are also available for the 

education of autistic children, Course Recommendation System(CRS) is one of 

the example, which describes the step by step learning of autistic children[27]. 

Adaptive e-learning system is another system which helps the students to have 

flexible learning environments[28]. 

2. Related Works 

 Study of the previous works shows that majority of the papers gives an idea 

and working of a particular tool for autistic community [3][6][26][27].The aim 

of this paper is tostudy and  analysea number of computerised tools available to 
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autistic community,highlight benefits of such tools andspecific challenges it 

addresses for them. The paper provides information for those who are new to 

research in autistic studies. 

Table 1: Challenges Faced by Community, Age-Wise 

3. Challenges Faced by the Community 

Age-Wise Challenges  

A summary of learning challenges of autistic children was mentioned earlier in 

this paper. However the challenges vary significantly from age to age. As the 

child grows into an adult the challenges take different forms and call for 

appraoches most suitable to that age group. The autistic community senses 

varied challenges in educating and supporting the child during the growing 

period.  

Studies say that when autistic children enter into adulthood they had been got 

proper trainings in their childhood, 80% of the students should be able to cope 

up with the real life challenges, there by automatically displaying marked 

improvement in their communication and social interactions [25]. 

Approaches Adopted by Autistic Community to Solve Challenges 
(Without Computer Tools) 

During the normal development of languages children adopt different strategies, 

in the case of autistic children this needs to be more augmented[16]. Motor 

skills challenges are solved by letting them to write more using pencils/pen. 

Concentration issues are more effectively solved by games and puzzles. 

Age Group (Yrs) Student Parent Teacher/Caretaker 

0-5  Speech problems Don’t know how to 

interact with children. 

Don’t know how to 

train or teach. 

5-10  Speech problems 

 Difficulty in 

identifying 

colours. 

Don’t understand exactly 

the problems of children.  

Lack of teaching 

aids and methods to 

help the children 

understand. 

10-18  Problems in 

following regular 

routines 

 Slower in 

understanding 

 Need more patience 

 Don’t know how to 

handle them 

Need more 

repetition of the 

same thing to help 

the children 

understand. 

18-35  Social interaction 

 Difficulty if 

following regular 

routines 

 Need more patience 

 Difficulty in managing 

them 

Difficulty in 

management. 

35+  Some might feel 

depression 

 Impairment with 

cognitive 

processing 

Need more care. Difficulty in 

management. 

International Journal of Pure and Applied Mathematics Special Issue

881



Pictorial representations (like graphs, pictures etc.) help to overcome 

understanding issues. Certain numerical puzzles and patterns help them to 

understand more and keeps the learning process interesting. 

Table 2: Autistic Learning Tools 

Learning by: How it helps? 

Puzzle Helps children to understand different patterns and gain concentration. 

Pictorial Card  Autistic children are attracted to pictorial representations 

 Cards help children to learn and remember easily 

Game Makes the learning process interesting and makes the children active. 

 

Fig. 3: Autistic Challenges Solved Without Computer Tools 

Autistic Challenges Solved With Computer Tools -Influence of 
Computers on ASD Children 

In a study[21] conducted among ASD children shows that they easily get bored 

by playing with toys and they show more interest in computerised learning 

environments. If such children are trained with computer related tools[17], 

delay in response considerably decreases. Moreover the virtual reality based 

computer tools helps to increase the learning interest of children and helps to 

decrease the efforts of parents and teachers/caretakers by reducing the 

repetitiveness[18]. Games assist in deep learning with visual dynamics[23]. 

Latest technologies build game based tools in both 2D and 3D 

environments[19]. The advantages of computer-oriented tools can be re-

inforced further in table 4, by comparing computer based system with the old 

system. 

Computer Tools for Learning and Life-Style Development 
Challenges 

Computer based Software tools  help to keep the autistic students in a controlled 

environment with limited stimuli, help the children to concentrate and enjoy 

learning[24]. Multi-sensory learning, environments with controlled and limited 

stimuli, individualised learning are the best advantages of computer based 

learning[16]. Video based software tools help a lot to increase their 

concentration and it is good to manage restlessness which is a common problem 
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in autistic people. 

 Game based tools are interactive, engaging and entertaining which help 

children to improve their social interaction skills as well as 

communication skills.  

 Helpto reduce repetitive behaviour.  

 Support multiple players help to increase communication between peers.  

 Teach the daily routines and basic life    skills essential for the day-to-

day activities. 

 Games possess multiple difficulty levels, by finishing each  level the 

child gets more confidence in the ability to solve problems. 

 Children with motor coordination challenges use mouse, keyboard, 

touch screen etc. thereby improving on their learning ability. 

Table 3: Comparison of Computerised and Traditional Tools 

 

Fig. 4: Venn Diagram Showing Computer Software Tools for Autistic 

Community 

Web-based computer software tools are the primary form of tools used by the 

parents and caretakers. Different kinds of audio related tools are now available, 

International Journal of Pure and Applied Mathematics Special Issue

883



which focuses on children to improve their listening capacity. Video-based tools 

have emerged, which parents/caretakers can use to help children improve upon 

their concentration and attention skills. Different applications used in mobile 

phones are all available now which basically supports the children,  it is a 

mixture of all technologies includes audio, video, game based etc. 

In the below sections results of the study is tabulated. 

 

Fig. 5: Software Tools used by  Autistic Community 

Table 4: Software Tools for ASD Challenges with Age wise Categorization 

Age Categories(Yrs) ASD challenge Software Tools 

 5-10 

 10-15 

Difficulty in maintaining 

relationships 

 Augmented Reality Game Book 

 ABA(Applied Behaviour Analysis)  emotions 

flash card Apps 

 FEW(Facial Expression Wonderland 

 Animated social stories 

5-10 

 

 

Delayed speech  Computer game for speech fluency 

 Rocket speller 

 iWriteWords App 

 Little speller site word App 

5-10 Social interaction  Augmented Reality Game Book 

35 and above Social interaction  Mobile Robot 

10-18 

 

Cognitive processing 

delays 

 Kinetic learning game 

 Shape builder puzzle game 

 0-5 

 10-18 

Functionality problems  Where’s my water App 

 Puzzle game 

 18-35 Behaviour and emotional 

regulation                 

 Affective computing 

 10-18 Big picture challenge  Shape builder puzzle game 

 0-5 

 10-18 

 18-35 and 35 above 

Motor challenges  iWriteWords App 

 Kinetic games 

 Android applications 
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Commercial tools like “WHERE’S MY WATER?” have great impact on 

children. It is a simple and intresting game it works likean alligator in the game 

needs water for shower and child help him to find water. Player needs to solve 

obstacles in each level. This app helps in problem solving skill.  

iWriteWords App is a tool that helps to solve read-and-write difficulties. The 

outline of a letter is given with coloured dots and children have to drag their 

fingers through the dots and make the shape of the letter. Little speller site 

words is a tool that help the child spell, speak and read words. A word is 

displayed on the screen and the letters that make the word is scattered around 

the screen and children are asked to arrange the letters correctly to make the 

word. Each time when they drag a letter to position, the letter audio of letter 

gets played. The audio of word is played when the whole word is made by the 

child. This helps children with pronunciation. The app didn’t give any negative 

response. If the child places a letter in wrong position it simply bounces back. 

ABA emotion flash card app helps to learn different facial expressions. Child 

have to select a picture corresponding to emotion provided by the app. 

Table 5: A Study of Software Tools for Autistic Children 

No. Name Benefits  App/ 

Tool 

Device 

 

Commercial? Year of 

Publication 

1 Augmented 

reality game 

book[1] 

An interactive connected 

narrative which makes use of 

real world as a platform. 

 Promotes the interaction 

between the 

child/storyteller   

 Promotes imagination  

 Helps the child to identify 

the correct emotional face. 

Tool Mobile, 

Tablet, 

Laptop 

NO 2015    

2 Computer game 

for speech 

fluency[2] 

Interactive gaming software  

 Increases speech fluency  

Tool Computer NO 2011 

3 Mobile robot[3]  They function just like 

normal robots with 

immense intelligence and 

in addition they are 

mobile. 

 Increases the social 

interaction and 

communication of autistic 

children. 

Tool Computer NO 2012 

4 Animated social 

stories[4] 

Presentation of story in 

animated series to improve the 

intercommunication skills of 

autistic children 

 Improves their reaction by 

provinding concrete social 

stories  

 Improved responses in 

social situations 

 Improved toleration to 

change 

Tool Computer, 

mobile, 

Laptop 

NO 2011 
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5 Kinect learning 

game[5] 

For children with gross motor 

skills problems and motor 

impairments 

 Promotes motor skills 

develpoment in children 

through activity 

Tool Windows 

device 

NO 2013 

6 Where’s my 

water? Puzzle 

game[5] 

Objective is to provide water 

to alligator who is trying to get 

a shower while avoiding 

obstacles 

 Help children to face 

obstacles. 

App Mobile 

phones, 

Laptop, 

Desktop. 

NO 2013  

7 Shape Builder 

puzzle game[5] 

Jigsaw puzzle, drag and drop 

shapes to make a whole image. 

 Helps children to face big 

picture challenge 

App iOS 

devices 

YES 2011 

8 iWriteWords 

app[5] 
 Helps children to write 

and spell  

App iOS 

devices 

YES 2009 

9 Little speller site 

words app[5] 

App that makes use of audio to 

help pronunciation. 

 By identifying sight and 

sound of words, app helps 

children to spell, speak 

and read words 

App iOS 

devices 

YES 2011 

10 Rocket Speller[5] Learning app which works 

with the help of visual and 

audio effects. 

 children learn to identify 

and spell words. 

App iOS 

devices 

NO 2012 

11 ABA  (Applied 

Behaviour 

Analysis) 

emotions Flash 

card apps[5] 

Application that helps to 

identify facial expressions. 

 Helps a child to identify 

emotions 

App iOS 

devices 

YES 2011 

12 Actions flash card 

app[5] 

To identify verbs that are used 

daily. 

 Children learn to identify 

verbs like smiling, 

sleeping etc 

App iOS 

devices 

NO 2009 

13 Affective 

computing[5] 

Technology that helps people 

to behave according to their 

mood or state. 

 Better handle mood 

swings. 

Tool Computer NO 2014 

14 Wearable 

computers[5] 

Worn in hand. 

 Discover the way or 

patterns of behavior of the 

Autistic person. 

Tool Wearable 

watches, 

glasses etc 

NO 2017 

15 

 

 

 

Touch screen 

software[5] 

 

 

It is computer game. 

 Increases the relational 

skills, narration skills. 

Tool 

 

Touch 

screen 

monitors 

 

 

NO 2011 

 

 

16 

FEW(Facial 

Expression 

Wonderland) 

[12] 

Different facial expressions 

through games. It is a training 

program for Autistic children. 

 Improves facial 

expressions recognistion. 

 

Tool 

 

Computer 

 

YES 

 

2011 
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Table 6: Tools for Parents/Teachers/Caretakers 

 

Fig. 6: Emerging Technologies of Autistic Community 

4. Emerging Technologies for Autistic 
Community 

The emerging technologies can be broadly classified into two categories - 

hardware and software technologies. Hardware technologies include Robotics, 

Mobile Technologies and Wearables. Virtualization, Adaptive Learning and 

Personalized Learning are software technologies.  
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Roboticsand Mobile Technologies help the autistic community in more than one 

area and hence have larger scope in the future.Robotics contributes to the 

development of special tools for autistic children. Studies says that[3],  rbots are 

helpful to create a comfortable environment for the children to interact. Robots 

find out every emotion changes among children, and they aremore keen 

observers compared with humans. Mobile technology is another rising field for 

the development of autistic tools. The major advantage of mobile technology is 

the convenience of use. Children can handle different apps which are used for 

problem solving without any hesitation. Exposure of mobile based tools to 

autistic community is further increased by the smartphone boom. 

Adaptive learning is another emerging technology which act as a basis of many 

of the interactive tools in vogue for teaching purposes. Personalised learning is 

more of instruction support, academic support etc for autistic children. 

Personalised learning is also called student-centric learning which functions in a 

way that all the students may get same kind of assignments or other educational 

work but the way of assessments should be individual, it is based on the 

individual contact with the children.It is difficult for Autistic children to 

compromise with a new environment. They like to remain in a static 

environment. Virtualization provides adaptable environments for autistic 

children. They change the situation or environment without affecting the mood 

of the child that makes children more happy and active. 

Adaptive learning is the process of providing digital or technological resources 

as per the need,this technology helps the autistic children to get the required 

facility individually as per the need. Personalized learning is almost similar as 

adaptive learning which provides learning facilities based on the interest and the 

need of the student. 

5. Conclusion 

Majority of autistic tools are for autistic children, minority reserved for parents 

and caretakers/teachers. Computerised Tools have matured significantly for the 

austistic community to improve skills in communication, social interactionand 

problem solving. Several tools are available to improve reading, writing and 

speaking abilities of autistic community. With emergence of newer 

technologiesthese tools only can get better. Even though most of the autistic 

challenges are solved by  effectivetools, there are areas in which efficient tools 

are less in number. Example:capturingthe emotions of autistic children is a 

difficult task for parents or caretakers. Fewer number of tools are available for 

this. Number of tools to detect and solve fear and anxiety problem among 

autistic children are also less in number. Life skill developing tools are not 

efficient since most of them are based on websites, and it is not convenient for 

any of the autistic community. It is found that up to the age 19(teenage) 

different categories of tools are available for autistic people, but after at the age 

of 20-25 it seems there is drastic change in the learning problems of the children 

with ASD. In majority of cases learning challengesdo reduce, however they face 
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more problems like anxiety, tensions etc. as they grow. Communication issues, 

social interaction difficulties will persist throughout their life but betterment can 

happen with appropriate and timely interventions. Thus computerised tools for 

higher age groups of autistic children remain a fertile area of work for 

educators, technologists and researchers. 
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