An exploration of the role sensory stimulation plays for young children, especially those with autism spectrum disorder (ASD), Sensory Processing Disorder (SPD) and Social, Emotional and Behavioural Difficulties (SEBD)


Introduction

The early years of a child’s life is a critical window for significant brain development, where sensory experiences and opportunities are known to shape neurological pathways and help to influence social, emotional and cognitive outcomes. Sensory stimulation is known as the input one can get through touch, sight, smell, movement, taste and sound; it is central to how all young children develop, learn and regulate (Goswami,2015). From being in the womb, to infancy and all throughout early childhood, children and their interactions with sensory environments form the basis for all learning, communication, social engagement and behaviour regulation. This is because between infancy and early childhood, the brain is of high elasticity, allowing for a wide range of integration of sensory input, meaning that the quantity and quality of sensory stimulation can have a long-lasting impact. So, as such, gaining an understanding of the importance of sensory rich experiences is essential to understanding developmental theories as well as in practice in educational, clinical and care providing contexts (Sheridan et al.,2011).

For children developing at a typical rate, multisensory environments help support their foundational abilities such as fine and gross motor skills, hand-eye coordination, attention regulation, executive functioning and language acquisition (Bahrick and Lickliter,2012). Despite this, environments that lack sensory-rich opportunities, or those that can be overstimulating, can lead to dysregulation of behaviours and even developmental lags. Bronfenbrenner’s (1979) ecological systems theory only further supports how environmental contexts, including the sensory features at home and educational settings, can affect biological predispositions and influence development.

On the other hand, children who are not neurotypical and have neurodevelopmental conditions, particularly those with autism spectrum disorder (ASD), Sensory Processing Disorder (SPD), and Social, Emotional, Behavioural Difficulties (SEBD), all of which have one of the same underlying issues – sensory processing. Sensory processing presents unique issues. Children who have autism spectrum disorder often will have difficulties dealing with sensory input and may have atypical responses such as hyper- or hypo sensitivity. These are now recognised when being diagnosed, and use the DSM-5. Many studies, such as Tomchek and Dunn (2007), have been able to demonstrate how sensory issues in autistic children can interfere with their learning, their daily activities and their social participation.  Similarly, children who have Social, Emotional, Behavioural difficulties may display sensory seeking or avoidant behaviours that often can be seen as defiance or a lack of attention when in reality they may be reflecting internal sensory overload resulting in periods of dysregulation.

Despite the fact that in recent years, there has been an increase in attention to the importance of sensory-rich environments and sensory-based approaches in early childhood education, as well as occupational therapy, the available literature displays mixed reviews on the ongoing debate. Ayres’ Sensory Integration Theory (1972) today remains widely used in current practice, but of course has faced critique for the limited methodological accuracy in early studies (Case-Smith et al.,2015). Controlled trials that have been conducted more recently, such as Schaaf and Miller. (2005) have helped to provide support for the integration of sensory intervention and its effectiveness for children, specifically those with autism. Despite this, there is still a need for more replicable evidence to support these claims.

This literature review will explore and examine the importance of sensory stimulation in early childhood, with a focus on both neurotypical children and those who have identified neurodiversity. It will review the quality of previously conducted studies and their findings and evaluate the implications for early years practice and inclusive educational opportunities. Doing so, it aims to highlight the value of sensory rich approaches to learning and development and also the need for more in-depth research that supports the developmental outcomes.


Theorists supporting the importance

Understanding how sensory experiences can influence the development of the brain of young children is key when working with every child, not only those who are neurodiverse. Many theoretical perspectives provide some explanations as to why some children may pose difficulties when processing sensory input and how interventions can help to assist with their learning, development and self regulation. According to Kolb and Gibb (2011), the brain is of high plasticity; it responds dramatically to input from our environments early in life.  Neuroscientific evidence has shown that sensory systems start to develop prenatally and continue to mature quickly in the first few years of life. From a neurological perspective, the brain is able to integrate sensory input by using all of the senses: visual, auditory, tactile, scent and taste. In addition to this, the proprioceptive sense is used for sensory feedback. Any disruption to this natural process, whether due to irregular development or lack of sensory stimulation, can lead to developmental delay. Importantly, emotional regulation is also influenced by early sensory input through connections between the sensory systems and the limbic system (Perry,2002).

Moreover, the Ayres Sensory Integration Theory (1972) postulates that the ability to organise, retain, interpret and respond to sensory information is fundamental to a child's capacity to move, learn and engage effectively. Anna Jean Ayres was a pioneer with her work theorising the relationship between sensory processing and behaviours. Ayres placed particular focus on her work on the integration of vestibular, proprioceptive and tactile inputs, all of which at the time of her theory were all senses that were often overlooked in the developmental frameworks being published at that time. Ayres and her theory led to the development of a play-based, structured intervention that was designed to improve sensory regulation and adaptive responses commonly known today as Sensory Integration Therapy (SIT). One of the main aims of using sensory integration therapy was to address learning and behavioural challenges at the neurological origin as opposed to treating any symptoms superficially.

Although many support the use of sensory integration therapy, it does not go without criticism. Leong (2015) published a report discussing SIT and its implications in practice. Leong noted that a systematic analysis was conducted on the outcomes of 17 single case studies on this therapy type for those who have been diagnosed with developmental or learning disabilities, difficulties or delays. It is reported that an assessment of the quality of methodology used in these studies was undertaken, and the studies found that they do not provide enough evidence for the effectiveness of sensory integration therapy.

Another theoretical approach that is based on the assumption that sensory stimulation is of high importance for child development is Jean Piaget. Piaget’s (2001) constructivism places emphasis on sensory motor experiences and active exploration to help with cognitive development, especially in a child’s early stages, like the sensorimotor stage (birth to two years). Because of Piaget’s theory, it is made only more evident that for children with ASD, SPD, or SEBD who may experience non typical reactions to sensory processing, his emphasis on sensory exploration suggests that hands on learning experiences can be highly beneficial. Ensuring to provide all children with sensory play activities, such as engaging with different textures, sounds, and movements, can all support their cognitive growth and help to stimulate neural pathways in the brain. These activities not only provide opportunities for developing fine and gross motor skills but also can enhance the focus and concentration in children, which are often areas of challenge for children who have  sensory processing difficulties. Kendra Cherry (2024), whilst discussing Piaget’s sensorimotor stage of cognitive development, wrote, “Imagine playing a game of peek-a-boo, for example. A very young infant will truly believe that the other person or object has vanished and will be shocked or startled when the object reappears. Older infants who understand object permanence will realise that the person or object continues to exist even when unseen”. Cherry moves on to say “this is a classic example of how, during this stage, an infant's knowledge of the world is limited to their sensory perceptions and motor activities and how behaviours are limited to simple motor responses caused by sensory stimuli.” This shows how Piaget’s theory supports the importance of sensory stimulation and sensory rich environments as children use these to grow and develop.

Much like Ayres, Piaget’s theory does not go without any criticism, and he is often criticised for his underestimation of children and their cognitive abilities. Renee Baillargeon’s (1987) research conducted after the publication of Piaget’s theory has shown that children are able to achieve tasks earlier than Piaget suggests, especially when the tasks are more age appropriate, simplified and are familiar to them. Baillargeon’s results showed that infants as young as three and a half months old have some understanding of object permanence. Using the violation of expectation method, Baillaregon was able to find that infants appeared to remember the continued existence of hidden objects and are aware that they maintain some of their physical properties, which is contradictory the Jean Piaget’s claims that this skill does not develop until around eight months old.


Emotional Regulation and Support

Emotional regulation in children is the ability to manage their feelings in a socially acceptable and healthy way. Issues around emotional regulation are regularly observed in those with autism spectrum disorder, sensory processing disorder, and those with social, emotional and behavioural difficulties, as emotional regulation is often harder for these children because of their experiences of the world are more intense because of their senses (Lloyd,2016). These difficulties often stem from an inability to gain and respond to sensory input (Pfeiffer et al.,2011). Sensory strategies help to assist with emotional regulation for all children, not only neurodiverse, by giving them calming, predictable sensory feedback to help maintain emotional stability and avoid large periods of dysregulation. Many neurodiverse children will experience heightened sensitivity to sensory experiences, which in turn can lead to sensory overload and may display high levels of anxiety, lack of self regulation and aggressive behaviour. Sensory stimulation, when tailored to meet a child’s needs, can be an extremely powerful tool for providing opportunities to reduce anxiety, reduce aggressive behaviours and help with self regulation.

Research studies have shown that sensory processing issues often go hand in hand with behavioural issues. According to Biel and Peske (2012), neurodivergent children who have issues with sensory input tend to display more extreme emotional, aggressive dysregulation. This can happen because of their inability to effectively process sensory input, which makes it difficult for individuals to manage emotions and situations out of their control.

Sensory interventions may give children better control over how to manage their emotions by providing a way to regulate sensory input in a controlled environment. Lifting, throwing and squeezing are all forms of proprioceptive activity that have all been found to promote calming, grounding effects on the nervous system. Repetitive movements like rocking, bouncing or swaying have a soothing effect on the body as repetitive movements help to soothe and regulate the sensory system. These sensory experiences can trigger the parasympathetic nervous system, which is the part of the brain responsible for helping to calm the body, and aids in reducing stress to help lower the heart rate. Nind and Hewett (2006) state that sensory input that has been structured and tailored like the use of a weighted blanket, providing ear defenders commonly known as noise reducing headphones and engaging with others in joint attention activities can all provide help for young people with ASD, SPD and SEBD to regain a sense of control over their body, improving their emotional regulation as well as social functioning. By offering these calming techniques, sensory intervention may also provide children with appropriate opportunities for safe self regulation. Bundy et al (2002) argue that sensory activities act as a training ground for the brain and body, where gradually children can learn to respond to and identify their emotions before becoming overwhelmed or in a state of sensory overload. Safe, structured sensory play can help children learn to self soothe, and over time, this can be transferred to day to day challenging situations outside of therapy.

Furthermore, not only can sensory intervention help regulate emotions, but also make a positive contribution towards gains in behaviour outcomes. Sensory support can help create a predictable, structured environment by the use of visual supports like visual timelines, communication boards and cues, which can help reduce anticipation and anxiety over transitions that is critical in people with ASD and often they function better in well-structured routine, boundaries and fewer sensory distractions like bright lights and loud noises. Ashburner et al. (2008) point out that fewer disruptive behaviours are reported in children with autism who have received sensory interventions. Children with an ASD diagnosis who received sensory-based interventions, according to a study conducted by Renee Watling and Jean Deitz in 2007, exhibited enhanced social engagement and behavioural response. These interventions show a reduction in aggressive behaviour and an increase in social interaction ability. When they presented these interventions in the course of routine, kids had a less disturbed temperament, producing a lower demand for behavioural interventions. Routine sensory breaks, sometimes known as brain breaks in the school setting, are routine short blocks of time during the day where kids get to enjoy sensory play or activities that work to regulate their sensory processing system. When these are paired with positive reinforcement, they are both sensory approaches that are evidenced to be effective; this can also assist in the development of a child's emotional resilience, and both can develop their ability to access daily social situations without feeling overwhelmed. Whilst sensory intervention has been evidenced to be extremely effective, there are also potential drawbacks if they are not implemented correctly.

One of the biggest concerns for children is that they will become overly reliant on sensory supports and will be unable to adapt and learn their strategies for coping. This, in the long term, is very problematic because it may be that sensory interventions are, in fact, more of a hindrance than a help when trying to regulate emotions. With the potential that children are not self regulating, Simpson (2005) warns that over reliance and heavy reliance on sensory tools and aids has thepotential to leave children unable to cope with sensory challenges in social situations or even at school where sensory provision cannot be given at all times,
potentially creating behaviour difficulties and anxiety. Similarly, improper sensory interventions can also lead to overstimulation or understimulation, both of which negatively affect a young child's emotional literacy development. Also, there are problems involving sensory intervention and how it can be possible that it may cover underlying behavioural and emotional issues, by concealing these issues, it causes. Not attending to the root of the issues.

Pfeiffer et al. (2011) take the view that while sensory interventions have been shown to show short-term benefits, they might not be effective in resolving the deeper psychological issues of ASD, SPD and SEBD. Therefore, sensory intervention for children and young people must be integrated into broader strategies that may include, but are not restricted to, family support or for the family, occupational therapy, cognitive behaviour therapy interventions and social or life skills training as well as other clinical interventions on an individualised basis to meet the need of each child.

Language Acquisition Development Through Sensory Activities

According to research as reported by Golden Care Therapy (2022) between 25-30% of people diagnosed with autism spectrum disorder have little functional speech, do not develop functional language or are minimally verbal meaning that they cannot use speech alone as a means of communication and may use less that 30 functional words.

It is estimated that around 40% of autistic individuals exhibit non verbal autism. Gaining an Understanding of the percentage of individuals with an autism diagnosis who are nonverbal can offer valuable insight into the diverse ways autism spectrum disorder can present itself. Whilst numbers and statistics can help to guide and raise awareness, they do not merely define the potential, abilities, or individuality of each person on the spectrum.

Speech and Language Development: Sensory exploration stimulates all senses simultaneously (1 Special Place, No Date). This is why sensory stimulation plays a huge part in the development of language acquisition.

For children with ASD, SPD and SEBD, sensory play can help one to examine how it can scaffold the basis of receptive and expressive communication skills. Receptive language forms the foundations of language development. This is the ability for a child to understand spoken language, the gestures and facial expressions, as well as the rules of language. It also includes how well a child can identify objects around them, their skills to follow commands and interpret questions.  Sensory activities like playing with dough, water, slime, coloured rice, gloop, flour, etc., can all provide great opportunities to work on following instructions and commands whilst introducing new vocabulary and expanding language concepts such as answering questions.

Also, it is not only receptive language that develops through the use of sensory stimulation expressive language skills are also built on. Expressive language includes the words we speak daily, the gestures and facial expressions we make and how we express our ideas. The expressive language, which includes ‘speaking’  or using signs/hands or visual aids to communicate, is a reflection of the receptive language skills a child has. 1 Special Place quotes “using sensory play, you can build new vocabulary, Yes/No responses, sentence formation, conversation skills, clarity of speech known as articulation and speech fluency.” This highlights the importance of sensory stimulation as a powerful tool in supporting children’s development of speech and communication skills. The effects of sensory play lend themselves to building vocabulary in deeper, more meaningful ways (KidSense Therapy Group,2021).

In the role of Occupational Therapists (OT’s) and Speech and Language Therapists (SALTS), it is evident that the role sensory stimulation plays in their field of work when supporting the development of communication skills using sensory based intervention. These professionals often work collaboratively with other professionals, especially when working with individuals who have complexities to their diagnosis, where communication issues and sensory challenges can frequently overlap (Miller,2006)

An occupational therapist’s main focus is on helping individuals to regulate their sensory input through a variety of strategies to help support being in a calm state. As previously discussed, children who are over- or under-responsive to sensory input may have issues with organising the spoken language and will struggle to interact socially.§ Through the use of tailored intervention that meets the needs of each individual, children can reach a maximum level of alertness for learning. As opposed to speech and language therapist who use this state of calm to help work on their communication, often intertwining sensory activities in to their therapy sessions. A SALT may use sensory play to introduce new vocabulary to their patients. Speech and language therapists will encourage the use of visuals and speech generating technology alongside spoken language. Together, both therapies ensure that each child’s communicative and sensory needs are fulfilled, leading to a more effective, holistic intervention.

Previously published research provides support for the idea that sensory play can be beneficial for language development. A study by Baranek (2002) found that sensory processing issues found in children with autism were similarly related to their communication, behaviours and engagement. More recently, Fan et al (2024) published a study that noted that the use of augmentative alternative communication (AAC) technology in sensory activities improved vocabulary use and the social communication of individuals who are minimally or non verbal. These findings highlight how using a combination approach to begin to develop sensory regulation and communication can develop language acquisition, especially with early intervention.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Sensory play allows children to organise the information as their brain is ready to receive the data, which is invaluable in terms of being able to make sense of their environment and therefore understanding and using language. And getting their senses involved in a varying range of activities, such as listening to different stimuli, smelling various scents or tasting a variety of things, can help link our children to their environment and world. Such awareness prompts curiosity and the desire to talk about what children are experiencing, which in turn promotes strong language development.  
 Sensory play is not only fun for the participants, but also a valuable way of encouraging communication and language development in children. By interacting in activities that illicit sensory experiences, children are able to learn to process and maintain their sensory input and respond in a socially appropriate and effective manner. If you add in a bit of sensory play to your day, then you can create all sorts of opportunities for your child to try out communicating in a fun, natural environment. 

  One immense challenge to identifying the roots of autism has been that autistic symptoms cannot be diagnosed until they can be detected late in development, and most studies of autism over the years have been studies of older children. There may have been a number of developmental 'insults' in these children that would be consistent with traits of ASD and global developmental delay (GDD).In response to this issue, many clinicians have now turned their attention away from older children who have already had a diagnosis and during recent years have begun to conduct studies on the younger siblings of individuals with autism during prediagnostic ages because siblings have a heightened risk of being diagnosed autism as opposed to the general population (Ozonoff et al., 2011; Sandin et al., 2014). Alongside other analyses, these prediagnostic studies of at-risk infants have provided valuable insight into possible causes of social and communicative issues, including any differences early in infancy to typical sensory processing and motor abilities that may contribute to language and social learning difficulties later in life (LeBarton & Iverson, 2013).


Inclusive Educational Environments

Inclusive education in early childhood educational settings goes far beyond the integration of children with additional learning needs in to a mainstream classroom setting, it is all about creating proactive learning environments that can respond to the diverse needs of all children. Proactive Approaches (No Date) state that one of the primary goals for inclusive education is to promote equality. They continue on to say that creating inclusive educational environments can challenge the notion of exclusion and discrimination based on abilities and differences alone. An inclusive education fosters a sense of belonging and acceptance among all students, helping to eradicate any stigmas and stereotypes that have been associated with disabilities or other characteristics that make individuals unique in the past. For children with ASD, SPD and SEBD, inclusion must carefully consider the specific sensory experiences children will need to encounter throughout the day. This careful consideration must look at the accessibility of sensory opportunities as, without the appropriate environmental support, children are at risk of becoming overstimulated, under stimulated or disengaged, all three of which may lead to dysregulation or can prevent them from effectively participating and learning in classroom settings.

In the United States, there is a model known as the Universal Design for Learning (UDL), which can provide a framework for inclusive learning and teaching materials for education settings (Queen Mary University of London, No Date). It is based on the idea that education curriculum and environments should all be flexible enough to accommodate the diverse needs of all learners from the beginning of their academic career. Whereas in the UK, there is an SEND Code of Practice (2015), it is a statutory guidance used to identify, assess and support learners with special educational needs and disabilities, and sensory needs are also included in this. It has a focus on early recognition to ensure that educational environments make reasonable adjustments to sensory and physical challenges. The Code of Practice supports individual performance plans which involve the child and their families in the planning and reviewing of their support on an ‘Assess, Plan, Do, Review’ basis. Education Health Care Plans (EHC) pull together support from health, education and social care to ensure their needs are being met holistically. 

Advocates for inclusion suggest that sensory informed practices increase engagement, emotional regulation and focus on all issues that are especially challenging for children with ASD, SEBD or sensory processing differences (Williams and Shellenberger,1996). These strategies of intervention, such as flexible seating, fidget tool kits and calming corners, are all popular low-effort, high-reward measures to help foster inclusion. According to Dunn (2007), children will all have different reactions to sensory input. This highlights the high diversity and the need for flexible, accommodating learning environments. As stated by Aird (2001), “inclusive education is not as much about access as ensuring environments are equally usable for everyone”. Through the use of tactile, auditory engaging additions to routines, educators are able to establish environments that lead to a reduction in disruptive behaviours and prolonged attention. 

Furthermore, the work of Booth and Ainscow (2011) in their book Index for Inclusion underpins the importance of creating school cultures and policies that reduce the creation of barriers to learning. Sensory inclusion in schools aligns with this, especially when sensory stimulation is embedded rather than reserved only for a specific set of students. 

Despite the broad support of sensory inclusion and inclusive environments, some critical perspectives in literature are against superficial application of sensory stimulating environments, Kunc (1992) in the Need to Belong argues that genuine inclusion requires much more than functional integration it puts demand on educational settings and the need of respect to individual differences in a meaningful way. Much like Kunc, Florian, and Black-Hawkins (2011) also challenge educators and put the demand on them to go beyond accommodation for those with additional learning needs and engage in transformative pedagogy that sees diversity as a resource, not an issue that needs managing. 


Reliability of Research with Neurodiverse Individuals

Studies on neurodivergent groups, for example, those with Autism Spectrum Disorder (ASD), Attention Deficit Hyperactivity Disorder (ADHD), Sensory Processing Disorder (SPD) or Social, Emotional, Behavioural Difficulties (SEBD) all commonly have methodology flaws, which may hinder the reliability of the results gathered from the studies. 

Diversity of neurodiverse individuals is a predominant obstacle to the reliability of findings. As there is no single form in which two people with Autism will present, even with all of the same traits and diagnosis. Grandin (2013) states that Autistic people vary massively in the way they think; some may think visually, while some may think verbally or have pattern thinking. The diversity makes it challenging to develop means of conducting studies in a universally applicable manner.  Another reason for making findings uncredible is that standard tests are often based on typical verbal communication styles, which excludes many of the neurodiverse community. Higashida (2013) postulates that, as a non-verbal teenager, evaluations lack the capacity to capture intellectual and emotional depth, as the results of most tests measure one’s language competence rather than intelligence. 

The use of deficit-based models of study is one of the biggest factors in misunderstanding neurodiverse individuals. Traditionally, research has used neurodiversity as an impairment or a disability (Silberman,2015). This bias affects the design of studies. Price (2022) also makes it known that masking autism due to society’s pressure to conform to societal norms can compromise the accurate representation of neurodiverse individuals. Often, small, unrepresentative samples are used and are not made to accommodate the needs of neurodivergent participants. Donovan and Zucker (2016) say that research on early autism frequently fails to include those who are non-verbal, such as a lack of diversity and representation, which has implications for the validity of findings. 

It is clear that studies are flawed and lack inclusivity of the neurodivergent population, using deficit-based approaches rather than can-do approaches to gathering data. In order to gain a better understanding and inclusivity when conducting research, there should be neurodiverse research methods and inclusive research practices. This will increase the quality and ethics of future studies. 






Discussion 
Research on the importance of sensory input in relation to the development of children in early childhood, especially for those with ASD, SPD, and SEBD, has been clear about the influence sensory input has on cognitive growth, social development, and self-regulation. The literature reviewed consistently supports that sensory-rich environments play an essential role in typical development and equally contribute to the development of neurodiverse individuals to be able to process sensory input and regulate behaviours that occur. 

Sensory integration therapy, such as Jean Ayres (1972), forms a foundation for contemporary sensory-based approaches, but there has been criticism in the empirical field of this type of therapy. Although controlled studies conducted have shown improvements in self-regulation and engagement through sensory integration intervention, the need for more reliable data remains. This suggests that sensory processing issues are highly complex and will present differently from person to person. 

The relationship between sensory processing and emotional regulation was evident across the studies, indicating that children who need support should have individualised sensory strategies to help them calm and focus to be ready for learning and engage socially. Although a large amount of literature emphasises the benefits of sensory stimulation for children, it also highlights the importance of not becoming overly reliant on sensory support and the potential misuse of these tools. This highlights the importance of personalised and multiagency approaches and interventions with therapists and educational strategies. There was also a response that language development is affected by the use of sensory input. 

There are limitations in current literature, as the majority of studies are based on small samples or suffer from poor methodological quality, making the information less credible. In addition to this, those with additional learning difficulties require individualised interventions, so it is hard to generalise results across such a broad spectrum of outcomes. In the future, research should prioritise longitudinal studies to gain knowledge on the long-term developmental outcomes of sensory stimulation and explore the interaction between sensory processing and other developmental issues more comprehensively. As well as using non-deficit models of research will help to gain useful insight from the neurodiverse population, as when adjustments are made, it has been made clear that individuals are likely to use the many forms of communication to take part in studies and research. 
 
Conclusion 

To conclude, it is evident that sensory stimulation is an extremely important factor for all children, especially those with Autism Spectrum Disorder, Sensory Processing disorder and Social, Emotional and Behavioural difficulties in their early developmental process. Neurodiverse individuals often experience the world differently from those with a neurotypical brain, which can make their ability to learn, socialise and communicate effectively harder. Purposeful sensory stimulation can aid in calming the nervous system, in turn increasing their attention and encouraging emotional self-regulation. For children with additional and communicative needs, sensory interventions may help to support their communication and interaction by offering alternative ways to manage emotions and behaviours. Moreover, it is clear that the inclusion of sensory support in educational settings is not easy but is necessary to create an inclusive setting where all children can be seen, heard and understood. 
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