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DiLASD: Distance Learning for students and kids with Autism Spectrum Disorder

Tools and software for remote assistance services
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Abstract: Children with autism spectrum disorder (ASD) tend to have communication and social interaction deficits. The use of interactive technologies has been demonstrated to enhance the social interaction tendencies of children with ASD. For children with ASD not only concentrating on the learning material but keeping an eye contact or interacting with others can be extremely challenging. Nevertheless, decades of research and Artificial Intelligence (AI) tools which are currently being developed show that these challenges might be overcome. Many families may have welcomed a virtual assistant — such as Alexa, Google Home, or another artificial intelligence (AI)-powered technology — into their home over the holidays, and many parents have Siri or another voice-activated assistant on their phone.
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1. [bookmark: _Toc121401767]Introduction

Statistics show that the prevalence of autism spectrum disorders (ASD) in the world is increasing. (World Health Organization, 2022). It means that the percentage of children with autism is very high, and educators must take their unique needs into consider. Since the world become connected through information technology, we need to apply this technology to assist students with autism so that they may better participate in this exciting global development. Students with Autism have many characteristics, and no two children are alike, but there are common symptoms. One of them is having difficulties with the imagination, so we could assist them with the Virtual reality system to overcome this problem and many others like social skills deficits, fears, and phobias, and lack of fear of the danger (Munshi, 2022).
The assistant should only perform those support activities that are necessary for the child to help him participate fully in the educational process. The assistant does not have to be constantly next to the student, does not have to perform tasks for him and does not have to suppress the initiative and wishes of the student.
Assistive technology can offer a means to practice skills through an inexpensive, less time-consuming, and more scalable option. Not only can assistive technology help children by allowing them to practice lessons outside of therapy, but they may also help professionals by providing data regarding behavioral and communication skills (Rosenfield et.al, 2019).
Children with Autism Spectrum Disorder (ASD) have been shown to display high levels of comfort with computers for many reasons. Computer programmes are predictable, logical, and can provide an intellectual outlet for children with specialised interests (Smith, Bone, 2022).
This chapter includes possible software and apps that parents, educators, caregivers, and therapists can use as virtual supports and assistants in the development of children with ASD.

2. [bookmark: _Toc121401768]Examples of software and apps

The purpose of this section is to offer a list of software and apps that provide opportunities to assess and track the development of a child with ASD, as well as offer a virtual support or assistant service. The chapter provides a description of each software or app, as well as its uses and effects.

2.1. [bookmark: _Toc121401769]Identifor and assistant Companion by Identifor

Identifor was founded by the husband and wife team of Cuong Do and Lori Rickles - a mom and a dad who worry a lot about their son's future. They teamed up with the best and brightest minds in science, education, and technology to develop a better way to identify individual abilities, skills, and interests. Identifor isn't a skill-building technology. It's not designed to help students do better in math or science or language. Instead, it is a tool that systematically uncovers an individual's underlying abilities and executive functioning skills. It also uncovers how the individual likes to spend his/her time to explore relevant career interests.
[image: ][image: Identifor Logo]
HERE you can access the website of the software.

Identifor uses objective metrics and quantifiable data. Metrics reveal an individual's:
· Multiple intelligences. Abilities using the work pioneered by Harvard Professor Howard Gardner in his theory of Multiple Intelligences.
· Executive function. Executive Function (EF) skills based on the work by Professor George McCloskey from the Philadelphia College of Osteopathic Medicine, a leading author in the growing field of EF.
· Career interests. Career interests building on the work by John Holland from Johns Hopkins University.
Identifor's Dashboard provides a quantitative understanding of how an individual's abilities compare to others who use tools. If a person is among the top 10% in some ability or executive function, this perhaps is an area of strength that can be built upon to craft a meaningful future.  Objective metrics and quantifiable data provide parents and teachers a common understanding of a student's unique strengths and needs. It allows both parties to improve Individual Education Plans to leverage and track progress against areas of identified strengths.
[image: ]
Identifor helps parents identify and build upon each person's unique abilities, skills, and interests. Unique approach to this understanding comes from the analysis of data collected while individuals play games they will truly enjoy.
[image: ]Adults with special needs have stated that managing course schedules (including exam dates, labs, etc.) and returning from scheduled breaks can be especially challenging in everyday life. Identifor created the "Companion by Identifor" app to help teens and adults address these challenges, and many more. The Companion app is a 24/7 personalized aide for teens and adults with special needs. It uses Abby - artificial intelligence avatar - to have real back-and- forth conversations with the user. 

Abby is different than the other artificial intelligent personal assistants, like Siri or Alexa. Abby is specifically designed to support someone in a direct and meaningful way. 
When parents, teachers, and aides are no longer around to answer questions and help with various needs throughout the day, who can help? Identifor’s Companion can.
Companion works on smartphone and is specifically designed to help a person address various needs and challenges throughout the day. It uses a human avatar named Abby to answer questions. Abby can even help with:
• Calendar management — everything goes on the calendar to stay organized.
• Reminders for anything you can imagine (morning wake up calls, medications, daily bedtime, weekly laundry, social engagements, etc.).
• Reminders delivered via phone call, SMS, phone alerts and/or Abby pop-up.
• School schedules — class times and locations, exam dates, labs, etc.
• Work schedules — start/end times for work and breaks (including reminders).
• Navigation — public transit, walking/driving directions, and even Uber.
• Money — split bills, tips, bills/coins combinations, expected change.
• Weather — plan clothing & accessories based on daily weather, etc.
• Wikihow and Wikipedia — prepare meals, fix things around the house, etc.
The more you use Companion, the more Abby will learn your routines and provide more targeted (and proactive) assistance. While Companion was designed for teens and adults with Autism Spectrum Disorder, it can really help anyone who can benefit from its various modules.

2.2. [bookmark: _Toc121401770]A virtual assistant to support parents of children with ADHD and ASD 
Kairos is a web-based, mobile application based on video game principles that gives parents of children with ADHD or ASD access to a routine management system, virtual coach and side-effect monitoring tools. The goal of the tools is to increase children’s independence and monitor medication use more precisely. It provides parents and health care professionals with a more complete and objective view of changes in a child’s health. It helps with medication decision-making for health care professionals.
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HERE you can access the website of the software.

Turn your family routine into a game. Motivate your children with a fun and motivating game! Develop their autonomy without having to repeat yourself. And find the family harmony you've been dreaming of! Kairos relies on the appeal of video games to motivate 6- to 12-year-olds to do their everyday tasks. Routine becomes a mission to save the planet from aliens.
Discover the parenting coach, a virtual assistant that offers custom advice based on child's progress. A host of tips to manage routines, sleep, child development, screen time and more! Recommendations based on the best practices in positive parenting.
How it works?
1.  For the “Task management” module. The parent logs on to Kairos on their smartphone. The parent schedules tasks for the child (e.g. make their bed, get dressed, brush teeth). The child logs on to their smart tablet where they can view the tasks to be performed. After the child completes the tasks, the parent validates them in Kairos. Validation allows the child to receive rewards through a video game (such as experience points or superpowers). A dashboard summarizing the child’s performance is generated based on the data for the parent and the healthcare professional.
2. For the “Medication management” module (that complements Kairos). The parent enters the child’s medication as well as the dosage. At certain times, the parent receives questions from the “coach” on various adverse reactions that may potentially be related to the medication (e.g. sleep, appetite, mental health). Parents can view the information over different time periods and share it with their child’s care team. The parent has access to behavioural and side effects monitoring dashboards. A dashboard summarizing the potential adverse reactions of the drug is generated from the data for the parent and the health care professional.


2.3. [bookmark: _Toc121401771]Average Teaching Assistant (TA) with ASD Skills Hourly Pay 

Teaching assistants work at a range of academic levels, from preschool to university. Their duties vary by position, but they usually assist with both academic and administrative tasks.
In preschools, teaching assistants often take part in the instruction portion of the day since there is much less instructional time at this level. They usually assist with art activities and play, and they constantly supervise the children during free time.
Teaching Assistant (TA) Tasks:
· Teach courses to reach curriculum objectives.
· Attend trainings, meetings and functions for the organization.
· Address behavioral problems, identify discipline issues and create a learning environment.
· Adapt and design activities, assignments, lectures and course plans.
Teaching assistants can have different basic functions. In agreement with parents, educators and after evaluating the child's needs in the educational process, assistants are assigned tasks for the implementation of one or more functions: Carer; Teacher; Planner; Appraiser and consultant; A "binder" that creates a connection between different activities in the school.

2.4. [bookmark: _Toc121401772]Autism Tracker Pro
Autism Tracker can be life changing for families with a child on the spectrum. Explore Autism. Track what matters to your child and your family. Use the visual calendar and multi-item graphs to view and discuss patterns. Share individual events or entire screens with your team using Dropbox, email. Now, track several persons on one device.
 [image: ] HERE you can find the website for this software.

Autism Tracker is an educational app that helps families explore Autism. Each of its screens represents a different domain of Autism. Several screens are already set up to get you started: [image: ]
- MOOD - Happiness, - Stress, - Activity Level, - Hyperactivity, Weather;
- BEHAVIOR - Bolting, - Self-injurious, - Property Destruction, - Tantrum;
- FOOD - Casein, - Lactose, - Gluten, - Colorants, - Caffeine;
- HEALTH - Sleep, - Bowel Movements, - BM Texture;
- REPORTS - show and compare all items at a glance.




2.5. [bookmark: _Toc121401773]A-Mate: Integrated Solution for Monitoring, Analysis and Anticipation of ASD children’s behaviour

The aim of the project is to build assistant applications targeted to autistic people, their parents and therapists to help autistic people to handle unexpected situations on a daily basis more effectively, hence facilitating their integration in the society.
[image: ]
  HERE you can find the website for this software.

Biometrical data has been acquired using the wristband specially designed for medical research. The  Wristband has different kinds of sensors: accelerometer, skin temperature sensor, photoplethysmography (PPG) sensor and electrodermal activity (EDA) sensor. The photoplethysmography sensor measures Blood Volume Pulse (BVP), from which heart rate, heart rate variability (HRV), and other cardiovascular features may be derived.
[image: https://www.iiia.csic.es/~arcos/projects/amate/img/e4-back.png][image: https://www.iiia.csic.es/~arcos/projects/amate/img/e4-front_light.png]
The A-MATE activity recognition module is connected to a virtual assistant designed to interact with children with ASD. A transitional object – the virtual assistant - can improve the children engagement.
[image: https://www.iiia.csic.es/~arcos/projects/amate/img/virtualAmigo.png]
The project makes use of solid know-how on autism and state-of-the-art machine learning, big data techniques, virtual assistants, and biometrical technologies. Specifically, people use (1) wearable technologies to gather information regarding children activities, (2) process the information with machine learning algorithms to detect and anticipate behaviors, and, finally, (3) mediate the communication through a Virtual Assistant able to speak with the child.

3. [bookmark: _Toc121401774]Concluding remarks

People with autism find that interacting with a computer or tablet is less stressful and more attractive than interacting with people. It is known that about 25 % of all people with autism communicate nonverbally only, and it causes communication difficulties, and significantly affects the quality of life, education, and inability to interact. Well-known means of overcoming these difficulties are PECS (Picture Exchange Communication System), a system of communication exchange of images, MAKATON – a simplified sign language; and VOCAs (Voice Output Communication Aids), the portable electronic speech synthesis devices.
Robots with support for artificial intelligence functions are used to overcome the problems of social interaction. The use of virtual reality and augmented reality technologies allows the controlled practice of social skills with a minimum of “dangerous” environments.

4. [bookmark: _Toc121401775]References
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