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Abstract

Children with ASD often phase different difficulties in developing their social communication and cognitive skills which can in turn cause struggles in their educational and learning experience. This chapter aims to first offer some theoretical explanations of the difficulties children with ASD phase so that the reader can better comprehend them. Subsequently, this chapter explains how social and cognitive skills of children with ASD change with age or can vary depending on the severity of the symptoms a child is experiencing, the type of support they receive as well as their different strengths and personal interests. Finally, this chapter explains how remote assistance can be used in an online learning environment to help parents and teachers address the difficulties that children with ASD phase and ensure they have an effective and fruitful educational experience. An explanation of the use of educational software for remote assistance is also given together with criteria of how such software can be developed to help children with ASD in their learning.
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1. [bookmark: _heading=h.gjdgxs]Introduction

Children with ASD phase different social, cognitive and motor difficulties which make the educational experience a particularly challenging process for them. In particular, research shows that children with ASD aged 6 to 11 often experience restrictions in their classroom participation due to both internal (i.e. sensory dysfunction, difficulties in social communication, self-management and organization etc.) and external (i.e. school culture, educators’ knowledge and skills) factors (Hodges et al., 2020). Even though children with ASD are capable to perform well in their professional and personal life they are often at risk of phasing sever difficulties, if they are not given the adequate support during their school years (Van Hees et al., 2015). In particular, the rates of children with ASD for graduation and employment are much lower than those of children with other cognitive and learning disabilities (Sanford et al., 2011; Shattuck et al., 2012). The increased demands of the educational system and the overwhelming school environment can often significantly increase stress and anxiety experienced by children with ASD (Pinder-Amaker, 2014). Especially, in the context of online education, learning can be particularly challenging for a child with ASD due to the increased difficulty to stay concentrated and focused (Buchnat & Wojciechowska, 2020). These are the basic guidelines about how to best help children with ASD during their education, whether this received online or in-person:

·  Create a routine:
 Children on the ASD feel comfortable with structure, order and stability. They struggle to deal with unpredicted situations therefore ensuring that they are following a structured routine schedule avoiding disturbances during their learning will certainly decrease their anxiety levels and help them learn more easily.
· Remember their sensory sensitivity: 
Children with ASD can not deal well with loud sounds, bright colors, strong smells and tastes therefore avoiding to expose them to such sensory information can enhance their learning experience.
· Ensure clarity and avoid metaphorical language: 
Due to the difficulties children with ASD have in their social communication it is important to teach and give instructions in a clear manner avoiding metaphors, rhetorical questions or long sentences.
· Invest in children’s strengths and interest: 
In spite of the severe difficulties children with ASD phase, they also have other important skills which can help them in their learning experience. For example, due to the fact that they respond well to visual stimuli, they are thought to be strong visual learners so using imagery and pictures during teaching can really help them. Similarly, they often have strong mathematical and technical skills due to their tendency to give attention to detail in a practical and pragmatic manner. Additionally, due to their tendency to have stable and repetitive tastes, if they have a particular preference for an item, this can be used during teaching to enhance their learning. For example, if a child with ASD loves dogs then including images of dogs during their spelling or mathematical exercises can certainly increase their engagement.

· Increase parents’ participation:
Due to the specific tastes, sensitivities and habits that a child with ASD might have, it is important to get the parent, caregiver or guardian of the child involved in the learning experience so that they can advise the educator accordingly and make the child feel safer.

It is critical to fully understand the difficulties phased by children with ASD in education and design personalized interventions based on the aforementioned guidelines in order to successfully meet these needs as well as train parents and educators to be able to address them during teaching.
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This chapter aims to firstly offer some theoretical explanations of the difficulties phased by children with ASD and then explain how these can be huddled using remote assistance services in order to meet children’s cognitive and learning needs. While this chapter offers a theoretical insight into the learning difficulties of children with autism, the equivalent practical chapter of this guidebook (i.e. Topic 2 of the practical part) offers specific and detailed examples of different educational software which can be used during the learning process of children with ASD.
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2. [bookmark: _heading=h.30j0zll]Theoretical explanations of ASD

When finding ways to assist children with ASD in their education and learning it is vital to understand their special cognitive and learning needs and where they originate. Educators and parents need to be aware of the most prevalent theoretical frameworks which attempt to explain difficulties of individuals with ASD in order to better understand their special needs and address their difficulties in the best way possible.


2.1. [bookmark: _heading=h.1fob9te]Theory of Mind 

One of the most prevalent explanations of ASD is based on the theory of mind approach which refers to the ability of individuals to understand thoughts, feelings and intentions of other people (Rabinowitz et al., 2018). The traditional tasks used to investigate whether a child has successfully developed theory of mind is a false-belief task like the Sally-Anne task (Leslie et al, 2004). During this exercise, children are introduced to two different dolls, Sally and Anne. During playing, Sally puts a marble in a basket and then leaves the room. Then Anne moves the marble from the basket into a box while Sally is away. The critical question then asked by the instructor to the child is ‘Where will Sally look for the marble when she returns?’ Typically developing children older than four years are likely to answer this question correctly and say that since Sally was away when Anne changed location to the marble, Sally will look for the marble in the basked. However, children younger than four years old or older children with ASD are likely to reply incorrectly to this question and say that Sally will look for the marble in the box, failing to understand that since Sally was away, she is unaware of the change in location and she continues to believe the marble is where she left it. These children have not successfully developed theory of mind and hence they struggle to understand intentions and thoughts of other people and differentiate them from their own. Additionally, successful performance on these false-belief tasks also requires executive control and functions like flexibility, planning, cognitive control and working memory. Children with ASD experience cognitive deficits in these domains and this explains their difficulty in completing such tasks (Ozonoff et al., 2004). Therefore, theory of mind explanation for children with ASD offers a solid justification for some of the social and cognitive difficulties that these children phase. In particular, due to the fact that they struggle to attribute mental states of their own and of other people, they have difficulties in communication and social interactions.
[image: ]
Here you can watch a video with an explanation of Theory of Mind in children with ASD

2.2. [bookmark: _heading=h.3znysh7]Weak Central Coherence theory

As observers when we interact with our environment and perceive different objects, we are usually used at viewing them as a whole and do not pay much attention to their individual and distinct parts. For example, when we see faces of people, we usually observe them in a global way and do not break that image down to individual parts of the nose, the eyes and the mouth. This is generally referred to central coherence which is the tendency of our perceptual system to view items in a holistic manner. Nevertheless, this is not always the case as there are instances where individuals fail to integrate different bits of perceptual information together, like in the case of people with ASD.  In particular, a theoretical explanation used to justify their cognitive and learning difficulties is the Weak Central Coherence theory (Happé, 2005). This theoretical framework for autism is primarily concerned with how well individuals process information and combine it in order to arrive to an overarching conclusion. Weak Central Coherence theory refers to the difficulty individuals with ASD have in understanding things in a general context and ‘seeing the bigger picture’ while at the same time they are often really good at paying attention to details. This theory explains why some people with ASD might have extraordinary abilities in subjects like mathematics and engineering where attention to detail and pragmatic approach to problems is needed and is something that they are generally strong at, while they have more severe difficulties in more theoretical domains like languages (Frith, 1989). Weak central coherence is found to be related to a range of different cognitive functions like planning, verbal language, joint attention and memory which are all areas that children with ASD often struggle (Morgan et al., 2003). 
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Here you can watch a video with an explanation of Weak Central Coherence in children with ASD




3. [bookmark: _heading=h.2et92p0] Cognitive and learning needs of children with ASD across different ages and school subjects 

For a child to receive an autism diagnosis, they are usually examined on different criteria with the most important ones being:
· Difficulties in social communications and interactions with other people
· Cognitive and learning difficulties
· Sensory sensitivity
· Difficulties in motor control and coordination of fine movements

However, the severity of these symptoms and difficulties varies amongst different individuals and this is why autism is characterised as a spectrum disorder (from high functioning to low functioning). In general, the earlier a child is diagnosed with autism, the sooner they can get the support they need so that they can properly develop skills and competences and more successfully integrate in the society (Gabbay-Dizdar et., 2022). The aforementioned difficulties that a child with ASD might be experiencing can change as they grow older or can contribute in the development of other problems and difficulties. For instance, research shows that children with severe sensory sensitivity as toddlers might experience anxiety problems in their school years (Green et al., 2012). Similarly, children with ASD who exhibit stronger cognitive skills (e.g. executive planning, attention etc.) at the age of four to seven, are more likely to have stronger theory of mind and be able to better understand thoughts and intentions of other people in their later years (Pellicano, 2010). Parental involvement in the education and learning of children with ASD is another factor which can influence the development of their skills and competences in later years. In particular, research shows that children whose parents are actively involved in their therapies and learning, show improved verbal abilities and coordination in different daily tasks in their later teenage years (Anderson et al., 2011). Therefore, it is important that educators and parents monitor the severity of the symptoms that children with ASD phase over time in order to be able to address their individual needs and potentially prevent future problems. 
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     Source: Pexels

Similarly, the difficulties a child might phase during their learning also depend on the subject they are studying as children with ASD might have severe difficulties in one subject but show exceptional competences in another. Children with ASD generally pay great attention to detail therefore they are likely to be particularly interested in pragmatic subjects in which preciseness and attention to detail are of great importance. For example, children with ASD might show particular interests for domains like mathematics, maps, engineering, music and computer science (Loftus, 2021). In these areas a practical and rational approach to problems is vital and it is something that children with ASD often have. Parents and educators can use children’s preferences and interest to boost their performance and understanding of other areas or subjects they might be having difficulties with. This is referred to as the ‘Strength-based approach’ where a child can be taught about different concepts through their special interests and preferences (Steiner, 2011). Research shows that talking about their interests, largely facilitated social communication and emotional skills of children with ASD (Winter-Messiers, 2007). For example, if a child with ASD has a particular interest in animals then this be used by parents and educators in their teaching in order to help the child develop skills in many areas like:
· Verbal language: Children with ASD are more likely to talk about things they are interested in than things they find hard, confusing or overwhelming.
· Written language: Teach children with ASD the spelling of words and new vocabulary by teaching them words related to animals and nature. 
· Mathematics: Children with ASD might be more likely to understand mathematical concepts and calculations of these incorporate things they might be interested in (e.g. using images of even small toys of animals to learn addition and subtraction).

Here you can watch a video about things to avoid during teaching of children with ASD [image: ]
Here you can find tips for teaching children with ASD

4. [bookmark: _heading=h.tyjcwt]Different Learning Styles for children with ASD


Learning styles refer to different ways in which an individual can gain information and knowledge. Different people have different learning styles depending on their personality, abilities and interests. This is the case in children with ASD as well. Learning styles are usually based on our different sensory modalities: visual (e.g. looking at images or reading information), auditory (e.g. listening to lectures, instructions, explanations) and kinaesthetic (e.g. using tactile sense and physically interacting with objects; Edelson, 2021). Using the appropriate learning style for one’s interests and abilities can be critical for school attainment and successful learning. In particular, if a child with ASD has a strong preference in looking at imagery books, watching television, observing people, then they are likely to be a visual learners. Similarly, if they like listening to music and respond well to verbal instructions then auditory learning might be best suited for them. Alternatively, if a child with ASD likes puzzling, building things up, pushing buttons etc then they might be more likely to learn through kinaesthetic learning. Children with ASD might respond well to more than one style of learning or this could also depend on the type of task they are about to do. In any case, it is critical that parents and educators find out the primary learning style of a child in order to adjust their teaching accordingly and ensure the child will be able to successfully absorb as much information as possible without feeling overwhelmed.
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Here you can watch a video about the different teaching strategies for children with ASD.

5. [bookmark: _heading=h.3dy6vkm]Remote assistance during learning to help children with ASD

As described in the previous sections, children with ASD often have difficulties in their social and communication skills which however are vital skills for educational attainment and successful social interaction in later adult life. In particular, research shows that early social interventions to children with ASD can improve both their cognitive and communication skills in adulthood (Kalyva & Avramidis, 2005; McGovern & Sigman, 2005). It is important for a parent or educator to understand the specific difficulties phased by each child as well as the areas in which they are strong at and interested in, so that they can offer them appropriate assistance during learning. It is therefore critical that current educational systems address these special needs and interests of children with ASD and help them develop their soft skills in order to facilitate their smooth integration in the society. Special attention needs to be given to a digital environment for learning where remote assistance needs to be given to these children. 
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Source: Pexels
During online learning, there are different things which both parents and educators should consider in order to increase the likelihood of the child with ASD being able to follow the lesson and successfully learn. These include:
· Cooperation between parent and teacher
· Ensuring appropriate workspace at home and minimizing distractors
· Explaining to the child the set-up of an online classroom and what to expect
· Attracting attention of the child during teaching (e.g. visual, auditory or tactile aids)
· Using Frequent breaks
· Monitoring children’s performance and focus
· Offering more individualised assistance to every child
· Establishing a standard routine for learning
· Use visual timer and schedule to help the child get organised
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Here you can watch an online webinar for offering remote support to individuals with ASD

6. [bookmark: _heading=h.1t3h5sf]Using educational software to offer remote assistance during learning to children with ASD

Different kinds of software have recently started to get developed using the latest research findings and finest technological systems in order to offer remote assistance to children with different learning difficulties and allow them to have an enjoyable and fruitful educational experience. This software can address many of the aforementioned issues that parents and educators should consider during online learning and offer solutions to them (e.g. help the child get organised using visual aids, attract their attention in different ways, monitor their performance etc). Really promising results have been found regarding the learning effectiveness of this educational software in teaching children with ASD, indicating noted improvements in both social and cognitive skills (Alkinj et al., 2022; Pereira et al., 2022; Staikou et al., 2008). While the current chapter offers a theoretical approach on cognitive and learning needs of children with ASD and explains how these can be met using remote assistance and educational software, the corresponding practical chapter of this handbook gives detailed examples of this software together with detailed explanations and guidelines on how they can be used (i.e. see Topic 2 of the practical section of this handbook titled: ’Software for kids with ASD’).

6.1. [bookmark: _heading=h.4d34og8]Criteria to be considered for development of a software for children with ASD

In order to develop an educational software which will be successful in helping children with ASD develop their social, cognitive and academic skills, it is vital to first fully understand the difficulties faced by these children and carefully design the software to meet these needs. In particular, three of the most important criteria to consider when developing such software include (Cabanillas-Tello & Cabanillas-Carbonell, 2020):

a) The type of software you intend to develop
Given the rapid development of technological and digital tools, different options exist nowadays regarding the assistive technology which can be used to help children with ASD develop their social and cognitive skills. In general, there is a preference for using digital applications or any other forms of interactive software (e.g. virtual reality, mobile games) to help children with ASD as this software has the ability to more easily capture the attention of the child with its unique design and structure. Given that individuals with ASD respond well to imagery and have high visual thinking skills (Grimmick, 2022) a lot of assistive technologies for children with ASD put emphasis on visuals to capture children’s attention in an interactive way in order to facilitate learning. Nevertheless, when choosing the type of software you want to develop, you need to consider the age group of your target group and where exactly they lie on the autism spectrum. For example, children with more severe symptoms who experience sensory sensitivity in both visual and auditory input, might find a virtual reality environment with bright colours and loud sounds very overwhelming and difficult to huddle. This might result in negative symptoms of nausea, dizziness, loss of balance or even epileptic episodes (Anses, 2021). As a result, the type as well as appearance and structure of assistive technologies for children with ASD need to be carefully chosen and designed to ensure they will only have positive impacts on the child.
b) The particular symptom of ASD you intend to address with your software
In order to develop a software which will effectively help children with ASD you need to precisely decide on the particular symptom or difficulty which you aim to address. Whether this is social and communication skills, language skills or cognitive and learning skills, this needs to be decided when designing the app to ensure it is properly addressed and insight from appropriate experts is used. 
c) Supervision when using this software
In most of the cases when children with ASD use assistive technology, there needs to be some degree of supervision by a teacher, parent, tutor, therapist or caregiver to ensure the proper use of the software and help the child. So when designing an educational software for children with ASD, proper instructions or manual also need to be created to ensure the supervisor knows how the software needs to be used, its functions and capabilities as well as how it can best help the child depending on their specific needs and abilities.

6.2. [bookmark: _heading=h.2s8eyo1]Choosing the right educational software for a child with ASD to offer them personalised remote assistance

Given the abundance of educational software which is available at the moment, choosing the appropriate one for a child with ASD can be a challenging process with a lot of concerns for parents, teachers or caregivers particularly when it comes to distance learning. Educational software aims to teach a variety of different skills to the child ranging from social and communication skills to motor, academic and daily living skills. In general, successful educational software achieves to:
· grab the attention of the child
· intrigue their curiosity
· allow them to explore new ideas and tasks
· offer them a chance to apply what they are learning in an interactive manner
When choosing an educational software for a child with ASD you can follow these steps (RaisingChildren, 2021):
1) Set an aim
When first choosing an educational software for a child with ASD you need to first clarify what you are aiming at and identify the difficulty or symptom of the child which you aim to address using this software. What do you want your child to get out of this process? It is important for this goal to be realistic, feasible and relevant to the child’s abilities and interests.

2) Think about how you expect the software to help your child in their learning
Educational software should always act as complimentary to what a child is already learning and their surrounding environment and routine should facilitate the learning process. You can consider what type of tasks the child already performs successfully and then think how an educational software can help progress some of those to the next level. For example, if a child already knows the meaning of some words but is not yet able to pronounce them successfully you can try using an educational software aiming at improving speaking skills in children with ASD and use it for the child to learn the pronunciation of those specific words. This is more likely to be successful than teaching the child to pronounce words they are not familiar with. What is also important to remember is that as a teacher, parent or caregiver you need to transform the things a child is learning through an educational software, outside of that context as well and help the child use and apply that knowledge and skills in their everyday life. This is the only way to ensure that what they are learning will remain in their memory.
3) Design a schedule for using the software
Stability and consistency are important aspects for the lives of all children and especially of those with learning difficulties. When you start incorporating educational software in the learning process of a child with ASD you need to set up a plan for using it and gradually show to the child how to use it before allowing them to explore it independently. Setting up specific days and times during which they are using the software can allow the child to get the most out of this process as they will know what to expect and when to expect it. You can always seek advice from professional therapists who work with children with learning difficulties so that they can help you design a schedule for using such educational software.
4)  Monitor the impact of software use on your child
It is important to remember that what is helping one child might not necessarily help another. Each child has different interests, needs and abilities therefore you need to explore which app is most helpful for each specific child. A helpful way to check whether the software is indeed heling a child is by monitoring their progress in relation to the initial aims you set when you first started using the software and try and quantify the progress by dividing it into stages. For example, if you started using a software to teach a child how to brush their teeth or put on their shoes or clothes, you can count each day the number of subtasks the child performs independently and see whether this number progressively increases until the child can perform the whole task on their own. If you struggle to monitor a child’s progress you can always seek advice by professional therapists.

You can search for educational software available for children with ASD on the following online finder. This gives you details about each application and instructions on how to use it: http://autismapps.org.au/ 


6.3. [bookmark: _heading=h.17dp8vu]How can an educational software for remote assistance be used with other therapies and supports

When using an educational software to support the learning process of a child with ASD you need to consider how well this software fits with the work that the child is doing either at home with their parents, at school with their teachers or at therapy sessions with professionals of the field. For example, if a parent is using an educational software to teach their child how to read at home but during the same period of time the teachers at school or the therapists use different software to teach the child numbering, then this might be extremely overwhelming for the child and get them confused so the effectiveness of their learning might get compromised. 
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Source: Pexels


7. [bookmark: _heading=h.3rdcrjn]Concluding remarks

To conclude, this chapter aims to give a theoretical explanation of the cognitive and learning difficulties phased by children with ASD. Initially, it explains two theoretical frameworks which according to researchers, offer the basis for the symptoms experienced by children with ASD; Theory of Mind and Weak Central Coherence. Then this chapter explores the social and cognitive difficulties phased by these children as well as how these change over the years and also depend on the interests and strengths of these children. Finally, this chapter explains how remote assistance can be given during online learning to address the social and cognitive difficulties phased by children with ASD, as well as how specific educational software can help in this. 
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