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Abstract

Children with ASD often have difficulties in their cognitive skills, social interaction as well as emotional expression and awareness. Education offered to children with ASD should address these difficulties and allow them to develop cognitive, social and literacy competences in order to be able to contribute in the society and have a more successful professional and social life in their later years. This chapter aims to explain how educational software can be incorporated in the digital learning of children with ASD in order to help them address their difficulties and develop skills and knowledge in an interactive and fun manner. Examples of six different educational platforms are given which address a range of different abilities including cognitive skills (i.e. Otsimo), emotional awareness and intelligence (i.e. Mood Meter), organizational skills (i.e. FTVS), mental health and anxiety (i.e. MindShift), mathematical skills (i.e. Sushi Monsiter) and social norm skills (i.e. Social Norm). A detailed description is given for each of these applications as well as methodological details on how to use them and information about their effectiveness in helping children with ASD.
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1. [bookmark: _heading=h.gjdgxs]Introduction

Based on the latest figures of the World Health Organization, 1 child in every 100 lies on the autism spectrum (World Health Organization, 2022). Given the high prevalence of this condition amongst children, different types of interventions are constantly being designed to help these children deal with their difficulties and have a smooth integration in the society. Children with ASD often have problems in a range of different skills like cognitive, social and motor skills, while they also experience high sensory sensitivity and tendency for repetitive behaviors (Leekam, 2016). These characteristics make the educational experience a particularly challenging process for children with ASD as things like busy and noisy classrooms, switching between subjects and interacting with teachers and other students, can be particularly overwhelming for them decreasing the efficiency of their learning (Marshall & Goodall, 2015). In order to ensure a fruitful educational experience for all children with ASD, their teaching process should be especially designed and implemented particularly, when it comes to online education and digital learning which has its own challenges and difficulties as it is generally harder to keep the children focused, interested and motivated.

Different educational software can be used during digital learning to help children with ASD have an effective educational experience which can be personalized to their individual needs and abilities. This kind of educational software is especially designed by experts and professionals on special education, using the latest research findings and up-to-date technologies. It aims to teach skills and knowledge to children in an interactive and fun manner using visual imagery, sounds, activities and exercises as well as digital tools like whiteboards, mobile phones, tablets, text-to-speech machinery etc. These digital tools are more likely to attract the attention of a child with ASD and therefore educators and parents can use it as part of the teaching experience of their child in order to facilitate learning and create a more inclusive and accessible environment (Staikou et al., 2008). Different types of educational software are usually built based on the common learning pathways of children with ASD (Odunukwe. 2019). These include:
· Visual learning: most of the children with ASD respond well to visual information and are therefore more likely to learn new skills and knowledge using relevant imagery and pictures.
· Modelling learning: children with ASD usually imitate other people, actions and behaviours well so if they are directly shown a specific task completed by someone else they are more likely to learn it
· Haptic learning: due to their sensory sensitivity, children with ASD can learn well using their hands and tactile sense.
· Self-Talking learning: encouraging a child with ASD to self-talk while completing a task or while learning new information can facilitate the process as it can allow them to organise their thinking, improve their social and communication skills and stay focused.
· Step-by-step learning: children with ASD do not respond well to multi-tasking therefore their learning experience should include tasks and information one at a time so that the child will not feel overwhelmed, anxious or intense.
· Typewriting: since children with ASD have difficulties in handwriting due to their problems with motor action and movement coordination, their learning experience can rely more on typewriting to allow them to express themselves and develop their motor skills.
· Singing: another learning pathway for children with ASD is singing as they can usually respond to it better than to simple verbal speech.

Educational software used to facilitate the learning of children with ASD is based on one or more of these pathways and aims to help children address their difficulties through their strengths. This chapter aims to present detailed examples of software used to support education of children with ASD and offer a practical advice to educators and parents on how can this software be incorporated in the learning process of children with ASD both in an online and in-person learning context. This chapters supplements theoretical information given in Chapter 4 of this handbook regarding the provision of remote assistance services to children with ASD during their distance learning. While that chapter offered a theoretical insight into the cognitive and learning needs of children with ASD, the current practical chapter further explains how can these needs be met using educational software.

possible software platforms which can be used for digital but also for in-person learning by parents, educators, caregivers and therapists. The examples of software

2. [bookmark: _heading=h.30j0zll]Examples of software platforms

This section now aims to offer a list of  platforms presented here address the development of basic skills and concepts like development of cognitive skills, emotional awareness, organization skills, mathematical skills, social norm skills as well as improvement of metal health and reduction of anxiety levels. We 
are providing a description of each software platform, methodology information on how to use it and information about its effectiveness in facilitating the learning process a child with ASD. Lastly, we provide resources of where you can find more help and information if you are interested in using any of these software platforms.

2.1. [bookmark: _heading=h.1fob9te]Otsimo

Children with ASD generally face difficulties in completing different cognitive tasks including matching, sorting, numbering etc. It is therefore critical that education offered to these children addresses these difficulties and helps them develop their cognitive capabilities in order to acquire the basic knowledge and skills needed for their later teenage and adult life. Otsimo is an educational software developed by special education teachers and therapists, aiming to help children with different communication and cognitive deficiencies, like children with ASD, improve their skills and knowledge. It offers a wide range of interactive and fun games through which children can learn while it also allows for a large degree of personalisation regarding its functions and capabilities. 
[image: Otsimo · GitHub]
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Here you can access the website of the software.
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Here you can watch a video with introductory information about the software.

Methodology: Otsimo is addressed to children from one to eight years of age but considering the variation in the learning difficulties of children with ASD it is also highly appropriate for children as old as 15. This educational software can be used for both digital and in-person learning due to the large variation and flexibility in the activities it offers. Otsimo is based on the principles of applied behavioural analysis according to which reward and reinforcement are used to teach a child desirable behaviours, skills and knowledge. Otsimo software is divided into two applications: 

· Otsimo Special Education: 
This is a mobile application aiming to offer special education to children with developmental disorders and learning difficulties through the provision of more than 100 educational games which can be personalised to meet the needs and abilities of every child. The different activities offered include different everyday tasks like numbering, sorting, matching, colouring etc. Otsimo Special Education aims to address the cognitive, reading and writing difficulties faced by children. This application is available in a range of different languages like English, Spanish, French, Turkish and German. It is advisable that Otsimo Special Education is used as a complementary method to traditional special education offered by teachers or therapists as it offers an excellent chance for children to develop apart from their social and cognitive skills, their independence as well since they can learn to easily use this application on their own.

· Otsimo Speech Therapy:
This is a speech therapy application which is directly concerned with improving speech difficulties in children, and in particular, speech production and pronunciation, through the use of more than 200 fun and interactive games. Due to its in-build functions of recognizing spoken language, this application can offer personalised assistance to every child. Apart from improving language and speech skills of children, Otsimo Speech Therapy also has the potential to improve social skills of a child as it encourages communication and interaction through the different activities and exercises it offers. This application is currently provided only in English however specialists are working towards incorporating other languages soon. Otsimo Speech Therapy offers a highly accessible form of support which can be accessed anywhere at any time and can be used together with traditional support sessions offered by professional speech pathologists. 

[image: ]

Effectiveness: Otsimo educational software has received a lot of positive feedback by professional teachers, therapists and parents, regarding its effective use in improving cognitive skills of children with ASD. In particular, positive comments were received regarding how much children enjoyed playing the games and completing the different activities.  Otsimo Speech Therapy has been characterised as one of the most successful applications in improving speech problems in children with developmental disorders and learning difficulties. Here you can find more detailed reviews for this educational software.

2.2. [bookmark: _heading=h.3znysh7]Mood Meter 
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Children with ASD often struggle to understand, let alone describe, emotions of other people and of their own as well. Holistic education offered to these children should help them address this difficulty in order to improve their social communication and interactions. Mood Metering is a technique used to help children with emotional and communication difficulties which has also been described in the educational material found on DiLASD platform in Topic 2. Here we offer more details about how the particular educational software called Mood Meter can be used to help children with ASD. This is a mobile application designed based on the research conducted from the Yale Centre of Emotional Intelligence (AutismApps, 2022). It offers children with ASD the chance to understand their emotions, explore the origin behind them, find ways to deal with them and express them. This educational software improves emotional intelligence skills of children and facilitates their social communications.

Methodology: Mood Meter is addressed to children with ASD from the age of twelve until the age of eighteen. This software is in the form of a mobile application which can be used both in a digital and in an in-person learning environment. It initially offers the chance to the user to watch a tutorial explaining all the functions of the application and then create an account so that all their data is saved. Mood Meter also offers the chance for personalising some settings regarding preferences for specific strategies to be used.

Mood Meter works in the 6 stages:

1) Rating of feelings
As a first step, Mood Meter give you the chance to rate your feelings based on a design of four quadrants which are coloured in the following way such that each colour represents a different emotional category. Each quadrant has one word for 25 different emotions so Mood Meter has a total of 100 different listed emotions.
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2) Give a possible reason why you are experiencing a specific feeling
As the second step, the Mood Meter applications requires users to offer a potential explanation for their reported emotional stage. This is for their own reference so it can be done in the form of keywords, notes or sentences. This stage aims to offer children with ASD the chance to explore potential reasons for their feelings in order to improve their emotional awareness. 


3) Choose a strategy to deal with a feeling, if needed
The next step is concerned with finding ways to deal with different emotional states if needed. These strategies can be personalised and can include any quotes, images or practical information the user might find helpful to help them face a potentially negative emotional stage and shift to a more positive one. This is a really useful step for children with ASD as practising ways to deal with their feelings can really help them develop emotional awareness and independence. In case the child is struggling at this stage, a parent, teacher or therapist can help them develop potential ways to deal with their feelings until they are able to do that independently.
4) View your progress through reports of your feelings
Mood Meter allows you to view a progress report of your feelings over a specific period. This can be a really important function for reflection to see the general emotional state of a a person with ASD and can certainly be used by their parent, teacher or therapist to channel their approaches and practices accordingly after considering what feelings the child is experiencing.
5) Set-up reminders to update your emotional status
A really useful aspect of Mood Meter is that it offers the chance to the user to set up reminders to record their emotional state and feelings to ensure frequent and consistent monitoring. It can be particularly useful to report feelings during the same time each day in order to explore any potential patterns in behaviour and improve the understanding of ones’ self.
6) Communicate your feelings with other people through social media
One of the aims of Mood Meter is to encourage social interaction. This can be particularly useful in the case of children with ASD who have difficulties in their social skills and need help in order to improve them. Sharing feelings and thoughts is certainly a way in which children with ASD can learn to communicate and build relationships with friends and family to foster a more balanced adult life.
[image: ]
   Here you find the webpage of the software.
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Here you can watch a video with introductory information about the software.

Effectiveness: Mood Meter has been described as an effective tool in helping children with ASD develop emotional intelligence and awareness (Trevisan et al., 2021). It also allows children to develop emotional vocabulary to be able to better express and describe what they are feeling and improve their social communications and interactions. During the first times a child is using the software some guidance or supervision by a parent, teacher or therapist might be needed to help them navigate around the application and familiarize themselves with the set-up until they are able to use it independently. Here you can find more detailed reviews for this educational software.
2.3. [bookmark: _heading=h.2et92p0]First Then Visual Schedule (FTVS)

Children with ASD often have difficulties in self-management and in regulating their schedule which is a skill highly important for both educational and professional attainment in adult life. It is therefore critical that their education addresses this difficulty and allows them to develop some skills in time-management, organisation and planning, especially during the teenage years when children start taking more responsibilities. The educational platform FTVS is a mobile application which helps children organise their work, set-up their to-do lists and follow their schedule in order to meet their responsibilities in an interactive and fun way (Educational App Store). Through the use of different imagery for many real-life tasks and activities, this software increases independence and improves organisation skills for users while it also reduces anxiety.

Methodology: FTVS is addressed to children with communication difficulties like children with ASD from five to eleven years of age. This application allows you to personalise your profile regarding a variety of different features, ranging from sounds and recordings to viewing templates and images. There are three different ways in which this application can be used: the ‘Full-Screen’ format in which the images of the different tasks are presented one by one and the user can swipe left or right to view them all; the ‘First-then-Screen’ format in which two images are shown next to each other and an arrow between them indicates the order in which the tasks should be completed; and the ‘List Screen’ format in which all images are presented in a checklist structure and the user can record which of them they have completed. A user is given the option to print their schedule or share it online, improving apart from their planning and organisation skills, their social and communication skills as well (Good Karma applications). Supervision by a parent, teacher or therapist can be helpful for the first times the child is using the application in order to aid them in familiarising themselves with the context and function of the application. This software can also be used for monitoring the progress of children with ASD regarding their independence in completing different routine tasks.
[image: ]
Here you can find a video explaining how the FTVS application can be used by teachers, parents or therapists to help children with ASD.
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Effectives: FTVS has been described as a really useful tool by parents or professionals working with children with ASD. It successfully attracts the attention of the child and improves their understanding of different routine tasks in a clear and simple manner. As a result of the active role of the child in their learning experience, their knowledge and skills are able to get transferred to other contexts and tasks and not just the ones practiced through the application. Here you can find more detailed reviews of this educational software. 

2.4. [bookmark: _heading=h.tyjcwt]MindShift

It is often the case that children with ASD have higher anxiety levels than typically developing individuals while especially adolescents with high functioning autism are at an elevated risk of developing anxiety disorders (van Steensel & Heeman,2017). The educational environment, whether it is online or in-person, can often increase anxiety levels in children with ASD due to the amount of information they are exposed to or to the level of visual or sensory input they are experiencing. As a result, it is critical that parents, teachers or therapists are prepared to deal with such cases and know how to help children with ASD huddle their anxiety. One way this can be done is through the MindShift software which is a mobile application especially designed to help people with ASD deal with their increased anxiety levels and learn how to relax. MindShift application is based on the principles of Cognitive Behavioral Therapy (CBT). Instead of avoiding the problem CBT helps individuals change the way they are thinking or stop unhelpful patterns of behaviors in order to deal with the negative symptoms they are facing.
[image: MindShift CBT - Anxiety Relief - Apps on Google Play]
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Here you can watch a video explaining why people with ASD have increased anxiety levels.

Methodology: MindShift is addressed to individuals of more than twelve years old who experience anxiety problems like a lot of children, adolescents or adults with ASD. This software helps the users relax and reduce the amount of panic, worry or discomfort they might be experiencing. This application teaches individuals with anxiety problems, like people with ASD, helpful CBT strategies (e.g. writing thoughts in a journal, listen to calming music, challenging their comfort zone, creating fear maps) in a simple and easy way for them to understand using an interactive format with different images. MindShift also has a range of other useful features like tracking your progress, creating goals which you want to achieve, setting up reminders for practicing your activities or recording your feelings, sharing your data with anyone you want as well as offering you tips for a healthier lifestyle both physically and mentally. MindShift can certainly be used by parents, teachers or therapists, in order to track progress of their children with ASD and view their anxiety levels at different times of the day or during different activities in order to channel their practiced accordingly, find the most stressful situations for the child and help them deal with them.
[image: ]
Here you can find the website for this software.
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Here you can watch an introductory video for the MindShift app and its different functions.

Effectiveness: MindShift application is a widely used software for anxiety management which has received a lot of positive feedback regarding its effectiveness in helping the user deal with negative emotions and stress, specifically in the case of individuals with special needs (Dodek, 2015). MindShift is really useful in improving user’s vocabulary and in helping them to better identify their emotions, something which is really important for individuals with ASD who have communications difficulties and struggle to express their feelings and thoughts. MindShift is supported by international organizations like the University of British Columbia, the University of Waterloo and Simon Fraser University. Here you can find more detailed reviews about this software. It is also important to note that this kind of educational software can only be used as complimentary to other anxiety therapies. If a child with ASD is experiencing severe anxiety problems, teachers or parents need to seek professional advice by a specialized therapists for proper treatments and do not solely rely on the use of this kind of educational software. 
[image: MindShift CBT App | Promo Code & Reviews | Lumino Health]









2.5. [bookmark: _heading=h.3dy6vkm]Sushi Monster

One of the learning difficulties that children with autism face has to do with understanding mathematical concepts and performing calculations (Bae et al., 2015), although when mathematical concepts are thought effectively from a young age, there are cases of individuals with autism who later develop exceptionally good mathematical skills (Iuculano et al., 2014). Ensuring that children with ASD properly develop some basic mathematical knowledge from a young age is vital for their later adult life for both personal and professional development. Sushi Monster is an educational software which can help children with ASD grasp different mathematical concepts like addition and multiplication (MentalUp, 2022). Using fun and interactive games this application aims to develop a basic understanding of mathematical facts to the users and allow them to practice their knowledge and skills by aiding the monsters of the different games in making calculations in the context of a sushi counter.
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  Here you can find the website for this software.
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 Here you can find an introductory video for this software and its functions.

Methodology: Sushi Monster is addressed to children with autism who need to develop their mathematical skills and it was primarily designed for children at the ages of six to eleven. This application includes different difficulty levels (i.e. 7 for addition and 5 for multiplication) to meet the individual needs of children at different ages and with different abilities. Users are taught through the principles of reinforcement learning as they are assigned points, rewards and trophies for giving correct answers in order to stay motivated and engage with the task.
[image: ][image: ]

 



Effectiveness: Sushi Monster is found to be a really fun and engaging software application for improving mathematical skills in children, including the ones with ASD. Sushi Monster is also effective for improving time management, planning and working memory skills. This is because the rewards in the games increase as the speed of the user increases, encouraging fast but also accurate responding. Also, in order for the user to progress to next levels in the game, they need to remember what they have learned and be able to apply it in new settings, further improving their critical thinking skills as well. Here you can read more detailed reviews for this software.

2.6. [bookmark: _heading=h.1t3h5sf]Social Norms

It is often the case that children with ASD struggle to understand the different norms of the society or usual habits of people due to their difficulties in social communication and in understanding thoughts and intentions of other people. Nevertheless, it is important that they practice this skill in order to better integrate in the society and achieve meaningful social interactions with other people. Social Norms is an educational software created by language specialists which teaches children with ASD the different rules of the society and different types of usual behaviors through story telling. 
[image: ]
Methodology: Social Norms is addressed to children with ASD aged four and above. This application uses a range of more than fifty stories with fun imagery to teach users different social rules or patterns of desirable behavior. These stories are divided up in the following categories:
· Manner stories (e.g. saying thank you, hello, sorry, goodbye etc.)
· Health and hygiene stories (e.g. wash hands regularly, having a healthy diet, exercise regularly, brushing teeth etc.)
· Safety stories (e.g. using their bike safely, crossing the road, wearing seatbelt in the car, not talk to strangers etc.)
· Daily routine stories (e.g. eating breakfast, tidying up room, getting dressed etc.)
· Community stories (e.g. behave properly in the classroom, helping people in need etc.)
[image: ]
Here you can find the website for this software.
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Effectiveness: Social Norms has received a lot of positive feedback regarding its effectiveness in teaching social skills and desirable behaviour to children with ASD. In particular teachers and parents found the personalisation functions of this application particularly useful as they had the chance to choose their own imagery of real people and use this application with older kids as well. Here you can find more detailed reviews for this software. 

3. [bookmark: _heading=h.4d34og8]Concluding remarks

Children or adolescents with ASD often have difficulties in a range of different social and communication skills. In order to offer them inclusive education which will prepare them for their adult life we need to address these difficulties. One way to do so is by incorporating different educational software in teaching which has been especially designed by specialists of the field to help users address different social, cognitive or learning difficulties as well as different mental or psychological problems. This chapter first gave an introduction of the criteria which we need to consider when developing an educational software for children with ASD as well as the criteria for choosing one in order to best address the specific difficulties phased by a child. This kind of software can certainly be incorporated during teaching of the child both in a digital and in an in-person context but can also be used alongside the traditional treatments they might be given by therapists. This chapter offers particular examples of six different educational software which can be used by children with ASD to help them develop their cognitive skills (i.e. Otsimo), their emotional awareness and intelligence (i.e. Mood Meter), their organizational skills (i.e. FTVS), their mental health by reducing anxiety levels (i.e. MindShift), their mathematical skills (i.e. Sushi Monsiter) and their social norm skills (i.e. Social Norm). A detailed description is given for each of these applications as well as methodological details on how to use them and information about their effectiveness in helping children with ASD. This chapter aimed to provide an insight to the reader about how educational software can be used to develop a range of different skills of children with ASD, always bearing in mind the unique personality, needs and abilities of every child in order to ensure inclusive and accessible education for every individual.
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