Can a sensory intervention help to decrease challenging behavior in children with Autism Spectrum Disorder (ASD)? 
Introduction
What is Action Research?
Action research is about creating new knowledge as a result of a want to find new ways to improve existing practice (McNiff, 2016). A researcher observes their context, reflects on what is happening, creates a plan to improve it, puts into place an action, then observes the impact; this cycle repeats continuously, particularly in the context of teaching.
 Action research also allows practitioners to develop a deeper understanding of their current practice (McNiff, 2016). For example, a teacher who identifies a problem with attention in their students during literacy sessions can introduce a new teaching method and gather evidence as to whether it makes a positive impact or if it makes an impact at all; it allows teachers to develop their practice in a meaningful way that is relevant to their particular context.
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Empirical evidence suggests that action research can also influence the practice of others. For example, one teacher using Attention Autism to improve engagement and attention skills within her class, finding that the strategy works and made a positive impact on her learners, can share her findings with her colleagues, providing valuable evidence that is relevant to their context. This example can lead to other teachers using the same strategy with their own learners and possibly finding similar results.
[bookmark: _GoBack]Kemmis and McTaggart (1988) described action research as about developing understanding of an existing practice through reflecting on it and attempting to make improvements. This correlates with the ideas of Stenhouse (1975) who developed the idea of ‘teachers as researchers’. This idea allows teachers to be responsible for their own professional development; teachers are able to identify what they are personally dealing with in their own classroom and identify ways of tackling their own problems with strategies that are suitable to their own contexts, learners and environments. Research suggests that teachers often employ strategies to improve their practice that are not able to be tailored and can be a hit or miss situation. For example, the Read Write Inc. phonics teaching strategies include very specific methods, times and durations which, although successful in mainstream schools, empirical evidence suggests is difficult to use in a special educational needs (SEN) context as learning takes place on a much more individualised basis and often at a much slower pace. Teaching is a profession where products and strategies often become popular with a majority and blindly applied to school practice without regard for the individuality of each school, classroom and learner (McGill, 2016). 
There is some research, although limited, that suggests that a physical therapy, i.e. rebound therapy or bounce therapy, can provide children with autistic spectrum disorder (ASD) with some sensory relief and can make a positive impact on behaviour (Horvath, 2019). It is the aim of the researcher to develop this area of research by investigating the impact of sensory circuits on challenging behaviour in learners with ASD. 
School context
School A offers a range of physical and sensory therapies and interventions available to children with physiotherapy and occupational therapy plans in place. Child A does not access these through recommendations from these services at present, however it has been commented that some physical therapy, specifically Rebound therapy, could be beneficial to the child as it can provide a sensory relief through pressure. This recommendation came from an informal assessment from an educational psychologist when discussing Child A’s sensory difficulties and challenging behaviour. It was through this discussion that sensory circuits were developed as a possible strategy for intervention and thus a focus for research. 
Identifying the Focus for Research
Developing interventions for challenging behaviour is a common responsibility taken on by those working with persons, in this case children, with SEN. This is due to challenging behaviour often making it difficult to ensure inclusion within some environments as well as ensuring the safety of themselves and others in their immediate environment. For these reasons, developing effective interventions is seen as imperative to ensuring the maximum range of opportunities and quality of life is provided for these individuals. Examples of effective and empirically validated interventions include the behaviourist theories of classical and operant conditioning (Pavlov, 1897; Skinner, 1938). Pavlov’s famous study, in which he investigated the effects that presenting his dog with food while simultaneously ringing a bell then slowly moving towards only ringing the bell and observing the effects, has provided education with countless strategies to use when motivating children to learn; i.e. if a child is given a sticker each time they demonstrate positive behaviour, then they will learn to associate the behaviour with receiving a reward, and begin to display the behaviour without needing the reward each time. Skinner’s operant conditioning works in a similar way; his study involved providing small rodents with positive and negative reinforcements for behaviour until they learned to display the desired behaviour each time; this strategy forms the basis for most behaviour strategies in schools today. 
The class in which the project took place has twelve children, comprising of eleven boys and one girl. Child A joined the class in April 2018. For the first seven months, no notable challenging behavior was displayed. Challenging behavior first occurred in November 2018. Discussions with parents took place and no major changes/events were identified as a possible cause for the change in behaviours, and so enquiries began into possible ideas for dealing with the behaviours as well as possible causes. 
It was observed that Child A seemed to be going through a daily cycle of being calm, an event taking place i.e. sensory overload through noise, behaviour escalating i.e. biting, kicking, screaming, then returning to calm through a wide range of strategies with varying successes. 
Advice from an educational psychologist in an anonymous discussion suggested a range of approaches. For example, hydrotherapy and rebound therapy were suggested to achieve sensory stimulation, as well as chew toys, distraction techniques and Attention Autism sessions. Sensory circuits were identified as a possible strategy due to the possible advantages of offering sensory stimulation to help provide Child A with opportunities to calm before a possible stressful situation arises. During the discussion, another teacher also detailed how such an approach had benefitted her class immensely in terms of calming regular challenging behaviours in learners with ASD and allowing children opportunities to process and meet their sensory needs in appropriate ways. 
Existing research
There is a vast amount of literature available on a range of learning theories that provide starting points for thinking about how factors such as environment, stimulation and props can be influential in children’s ability to learn. Humanism, behaviourism and constructivism theories are among the most common learning theories referenced in educational research. Humanism references the ideas of Maslow among others and details the idea that people act with intentionality, and that it is necessary to study the person as a whole as people grow and develop over their lifespan; self, motivation and goals are particular areas of interest. 
There are two stages of understanding the behaviour of Child A. First is coping; this describes the understanding that the learner is exhibiting challenging behaviour because they have no other way of expressing themselves and it is a learned behaviour. Second is helping; this describes the understanding of Child A’s behaviour triggers by looking at life from their perspective and asking, ‘what is it that they cannot cope with’? And ‘what can they be trying to communicate with you?’ Once the pressure of what they are struggling to process has been taken away, the challenging behaviour displayed should cease or at least reduce (Imray and Hinchcliffe, 2014). It is also important to note that there could also be both personal and environmental factors affecting the behaviour of Child A. Behaviour is not totally caused by one stimulus totally independently, there are often a range of factors that work together to produce the behaviour that we see in everyday life (Hewett, 1998). These include communication difficulties, emotional understanding, sensory overload and many others. 
However, in the case of Child A, the cognitivist theories developed by Piaget and Vygotsky are most relevant. For example, looking at Piaget’s theory of stages of development would suggest that, as Child A is an ASD child with limited cognitive abilities in terms of their cognitive age and understanding compared with their chronological age, they are in the ‘sensory motor’ stage of development, where children learn through their physical interactions with the world. Child A is still very much relying on their ability to interpret their place in the world through sensory inputs and does not yet have the ability to understand their world through a logical or even abstract medium, evidenced through observations of him placing objects in his mouth and biting/chewing on his hands or clothing.
Maslow’s humanist theory of the hierarchy of needs (Maslow, 1943) is also especially relevant when considering Child A’s case. Maslow proposed that for a child to learn their most basic needs must first be met (see below). Child A’s need for sensory stimulation in order to feel regulated, calm and comfortable can be counted as meeting their physiological needs, which Maslow describes as a starting point for any learning to take place.

Autism
Autism is a lifelong disability that can affect how a person can communicate with and relates to others; it affects how the make sense of their environment, and people with autism my experience over or under-sensitivity to sound, touch, taste, smell or light (British Psychological Society, 2019).
In addition to these more common characteristics of autism, it has been reported that children with autism respond to sensory experiences differently from peers without SEN. Children with ASD so commonly have difficulties with sensory processing that it often pre-dates ASD diagnosis (Adrien et al., 1993; Baranek, 1999; Dahlgren & Gillberg, 1989). These difficulties can include auditory processing (Greenspan and Weider, 1997), visual responding (Baranek, 1999) sensitivity to tactile input (Baranek, Foster and Berkson, 1997) and attention and arousal impairments (Dawson and Lew, 1989). Coleman’s 1976 research also described a link between sensory processing and diagnosing autism. In addition, a meta-analysis of 14 studies found that sensory behaviours were common among those with ASD (Ben-Sasson et al. 2009). However, despite the extensive research undertaken, Miller et. al. (2005) suggests that further research is still needed in order to strengthen the link between ASD and sensory impairment.  
Sensory needs
Sensory circuits is a program of sensory regulation techniques that allow children opportunities to manage and meet their sensory needs in appropriate ways and is based on the research behind sensory diets. A sensory diet is a carefully designed series of physical activities that is tailored to each child to give them the sensory input that they need to feel “just right”. This can help them to pay attention, learn new skills and socialise with others (Bonggat and Hall, 2010). A sensory diet can help to calm persons from an overstimulated state or to boost an under-stimulated state. Repetition can also allow children to build their awareness of what helps them feel “just right” as this awareness is not always obvious to them. An occupational therapist can help to tailor activities while working with the adult working with the child, but it is possible to experiment with a range of activities until the right diet is found for the child can be done without this input. The circuits should include a wide range of activities that activate different areas of the brain, i.e. tactile, vestibular or proprioceptive stimulation, and should last around ten to fifteen minutes. Children with SEN, including those with Autism, can be observed to seek sensory stimulation in a variety of ways. For example, a child who seeks tactile stimulation may seek out particular materials, such as wet/dry materials, or materials that are hard or soft, whereas a child who seeks out vestibular stimulation may rock back and forth when sitting or standing, or swing their head from one side to another. Each type of stimulation is accommodated for within the sensory circuit on a cycle through the days it is undertaken, for example if tactile stimulation is achieved through feeling a range of materials of different textures on one day, then the next may be tailored to achieve vestibular stimulation through sitting on a swing and being pushed back and forth. Opportunities to choose the activities they wish to include can be offered to the child/young person if they are able. Baraneck (2002), Lane et. al. (2010) and Shaf and Miller (2005) have all conducted extensive research into the nervous system’s ability to change and “improve”, i.e. the concept of neuroplasticity by providing forms of sensory stimulation in the appropriate dosage; it is suggested that this may improve the nervous system’s ability to process sensory stimuli. It is important to state however that the exact nature of the nervous system’s influence on sensory processing abilities is currently the subject of ongoing research, and there is much debate as to whether it is effective or not; research shows that there are many conflicting viewpoints and study results at present (Roseann C, et.al. 2012; Reynolds S, et. al. 2015).
Aims and Rationale
The Child
The focus of this research is first to develop Child A’s ability to cope with sensory overload and in turn decrease the number of times he presents challenging behaviour in the classroom that is aggressive towards himself and others. When considering Maslow’s hierarchy of needs (Maslow, 1943), it is clearly suggested that it is imperative that Child A’s basic needs are met before any learning can be expected to take place. 
The Practitioner 
Secondly, it is the aim of this research to develop the knowledge and practice of the practitioner leading the project. It is aimed that the practitioner will develop their understanding of and confidence in working with children with sensory needs and ASD. This new knowledge can also be shared among other members of staff in the school, thus further developing the continuing professional development of the whole staff body. This sharing of skills will also influence the learning opportunities provided to children across the rest of the school and thus improve the learning and attainment of these pupils. 
The Wider World 
Thirdly, the research currently and readily available in this specific area of ASD and SEN is very limited. Any research undertaken with the field of SEN will have great ethical and rehabilitative benefits for others; i.e. research into sensory processing difficulties in ASD learners can help other schools, practitioners and researchers to develop a deeper understanding of their need and therefore help children and young people with ASD to have a better quality of life, again in conjunction with Maslow’s hierarchy of needs whereby the most basic needs must be met before a person can achieve their potential (Maslow, 1943). 
Methodology
Sensory Circuits sessions 
Each sensory circuit session took place at 8.50am, just as the school day began. Child A took part as part of a whole class group, consisting of a total of 12 children with varying SEN diagnoses. Each session was varied in its content as activities were balanced to include tactile, vestibular and proprioceptive stimulation across a series of days. Each session consisted of three activities, two of which always being ‘walking’ to start and ‘relaxing’ to end. ‘Walking’ involved a steady pace walk around the classroom for the duration of one song lasting around three minutes long. ‘Relaxing’ involved lying down or sitting on the floor or a chair and remaining mostly still and calm for the duration of a song, again around three minutes long. The remaining section also lasted for the duration of a song but varied in content (this is where the range of vestibular and proprioceptive stimuli were introduced), although it was clear that Child A enjoyed the ‘throwing and catching’ activity the most as he often requested this activity; it is interesting to note here that this suggests that he was mostly seeking proprioceptive input, but his preference for this section could also have been influenced by the song choice. Each section was signposted by an accompanying PowerPoint slide and song. Each song chosen was tailored to Child A’s known favourites to encourage participation, however Child A was not singled out in any way during the sessions. 
Observations
Observations of Child A were undertaken by the researcher and the three other members of support staff in the class during every sensory circuits session. Brief field notes were taken that simply detailed if Child A was engaged in the session and if or how their mood changed during the session; i.e. if Child A displayed angry behaviour at the beginning, did this change during the session, and if so, how? Field notes were shared with remaining staff members in the class following each session. These field notes were systematically organised into an ABC behaviour chart (see Appendix 1) to ensure that trends could be easily identified. 
Observations used in this way can often face criticism for their potential for subjectivity – what one observer sees, another may not. This can be avoided by ensuring that all notes taken are shared to offer all perspectives to each observer and ensure that there are multiple perspectives being considered, as well as ensuring that the observer taking the notes is changed where applicable for the same reason. These strategies were taken up throughout the research period and contributed to increasing the perceived validity of the results.  
Questionnaires
Questionnaires with staff that work with Child A found some common trends. It was identified that staff believe that Child A’s challenging behaviour towards staff and peers was having a negative effect on their emotional well-being; they all identified the atmosphere of the class to be ‘mostly negative’. It was also identified that staff consistently believed Child A’s challenging behaviour was due to his known needs in terms of ASD and ADHD, and not a behavioural issue that he was doing consciously. No answers described a suggested reason for the sudden change in Child A’s behaviour, i.e. a change in routine at home or school. It is also important to note that empirical evidence suggests that no member of staff in a school wants to use physical intervention to manage a child’s behaviour as this can cause huge amounts of distress for both the pupil and the staff involved, and so any intervention that can reduce the number of times this type of restraint is used with a child is welcomed.
Questionnaires have been described as ‘difficult to construct’ (McNiff and Whitehead, 2005; p65) and should include a range of open and closed questions to ensure data collected can be analysed systematically in some way; questionnaires that do not do this and include mostly open questions can leave answers open to interpretation between readers (McNiff and Whitehead, 2005). This strategy was taken into account during the construction of the questionnaire to ensure the answers given could be systematically interpreted as well as provide opportunity for honest answers from participants.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
Interview with learner 
A brief interview with Child A revealed that he enjoys coming to school but sometimes feels angry and could not identify why. He was able to identify his friends and teachers who help him. He was also able to describe things that he liked about school, including going outside and playing, but struggled to identify any negatives without lots of prompting. This evidences his low level of understanding in terms of his own emotions, which could explain also his difficulty in processing them in appropriate ways. 
Interviews can also come under fire for including open questions that can lead to interpretation, but also closed questions that could lead the participant to give the answer the researcher is looking for. Interviews allow space for the participant to give their true feelings ‘in the moment’ and, in this case, is more appropriate for Child A’s needs in terms of tailoring the wording of questions in line with his communication needs and being delivered by someone he is comfortable and familiar with. 
Findings
The Child 
In this case, a behavior incident describes an instance where Child A displayed physically aggressive behavior to either themselves, others or both. This behavior can include biting, grabbing and throwing furniture, among others. During each of these incidents, Child A was physically restrained using ‘Team Teach’ strategies (Appendix 2). 

It can be clearly seen that the number of behavior incidents occurring in school with Child A decreased significantly since the introduction of the intervention in February. This suggests a correlation between the introduction of sensory circuits and the number of behavior incidents taking place.
It is important to note that Child A showed enjoyment of the sessions through singing along with the songs and requesting sensory circuits during the morning routine. Child A was also able to request specific activities to meet their needs as the intervention continued. As mentioned, Child A showed a preference towards the ‘throwing and catching’ activity, although there could be a conflict in variables here as Child A could have been selecting this activity based on the accompanying music and not purely the activity itself. 
The Practitioner 
The researcher now feels that they are more confident in working with learners with complex needs, particularly those with ASD and sensory processing disorders. It is noted that the researcher will discuss the impact of this research with other staff members to share their new knowledge and widen the experience and knowledge of others. 
Evaluation
Successes
Overall, introducing a sensory-based intervention to Child A’s daily routine decreased the number of behaviour incidents observed in school. Child A was observed to also have increased focus and attention, during the morning session, immediately following the sensory circuits session. It has also been commented that Child A’s overall well-being has appeared to have improved in school since the interventions began.
Other comments made about the research include how the well-being of the staff working with Child A and their peers has significantly improved. Discussions with the other adults in the class revealed strong opinions that it is not in the best interests of any person, child or adult, to physically restrain a child unless absolutely necessary and only as a last resort, and doing so can have implications for the mental health of staff involved. The reduction in incidents where this sort of restraint was used on Child A had a huge positive impact on the adults and children in the class, and it was commented that the class had a ‘lighter’ atmosphere during the time the interventions were taking place. 
Weaknesses 
In terms of validity of the research, it should be identified that other sensory-based inputs were introduced at the same time as sensory circuits, therefore is a possibility of more than one variable affecting the behaviour of Child A; i.e., morning work-tasks (colouring/puzzles/messy play), attention autism sessions, and a more developed outdoor learning area were introduced into Child A’s daily routine and could have had influence on positive changes in his behaviour. 
It was also identified through discussion with parents that despite behaviour incidents in school improving, Child A was still displaying the same and often more aggressive behaviour at home; it is therefore possible to suggest that introducing sensory circuits into the home environment could be beneficial to Child A’s ability to cope in the home environment. 
It is also interesting to note that Child A often displayed more frustration and anger during afternoon sessions; although these did not lead to an aggressive incident that was logged as part of the research, it was observed consistently throughout the study by all members of staff. It is therefore also suggested that the sensory ‘relief’ achieved during the session was depleting as the day continued and should be repeated more than once during the day to achieve consistent results. 
Conclusion
It is evident through extensive research that children with ASD commonly struggle with sensory processing concepts and understanding their environment in the same way as neuro-typical children, and introducing a physical sensory diet that provides them with sensory experiences tailored to their specific needs can help them to develop their processing abilities in the long-term. Evidence collected in the form of field notes directed towards this conclusion. It is suggested however that the effects of a sensory intervention in the short-term can diminish as time goes on, and the intervention should be repeated more than once to ensure consistent behaviour responses and continuing opportunity to cope in the immediate environment. The idea that sensory needs should be met before any learning can take place was first introduced by humanist theorists including Maslow, with particular reference to his hierarchy of needs (Maslow, 1943). In future practice, it will be recognised that using action research to improve teaching practice and overall understanding of a concept is a vital part of teaching. This research has allowed the researcher to develop their understanding of ASD learners and how they understand the world, a concept which will be at the forefront of any future teaching of ASD learners. In conclusion, introducing a sensory intervention can help to decrease challenging behaviour in children with ASD.
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Appendices
Appendix 1 - ABC Behaviour Chart
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The ABC (Antecedent, Behaviour, Consequence) chart as pictured above allows clear trends to be identified easily. It also allows the researcher to clearly identify possible causes and consequences of behaviour. 














Appendix 2 – TeamTeach
https://www.teamteach.co.uk/
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TeachTeach is positive behaviour management system adopted by schools. It requires very specific training and is very direct about its ethos; behaviour should be managed in a positive way, and physical restraints should be a last resort in all cases. All members of staff in School A are trained and TeamTeach forms the basis of the school’s behaviour management policy. 
Self-actualisation
achieving one's full potential
creativity


Safety needs
security, safety


Physiological needs
food, water, warmth, rest


Esteem needs
feeling of accomplishment


Belongingness and love needs
intimate relationships
friends



Event


Calm


Behaviour


Number behaviour of incidents
Number of incidents	February	March	April	4	2	1	
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ABC (Antecedent, Behavior, Consequence) Chart Form
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