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Abstract 

Music practitioners with various qualifications, including music therapists and music educators, acknowledge that musical experiences offer a form of expression, interaction and understanding that do not rely on words. Musical interactions and engagement may therefore offer a valuable context that can support diverse forms of communication and connection in early childhood that are advantageous for child development. The potential benefits of music participation for children on the autism spectrum are illustrated through descriptions of two distinct approaches: the Sounds of Intent framework, which aims to promote music engagement and musical development over time; and Family Centred Music Therapy, which aims to foster the child’s development and strengthen the parent-child relationship. The dual perspectives presented in this chapter highlight possible benefits both in music and also through music for other areas of development, such as social communication, language and cognition.
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Introduction
Western society’s understanding of the autism spectrum from a medical perspective stems back to work of Leo Kanner and Hans Asperger in the years leading up to and across the second world war (Czech, 2018). The contemporary term ‘autism spectrum’ is used to indicate the wide range of abilities and needs that autism is now understood to comprise. In his early reports, Kanner documented that some children with autism could hum and sing melodies accurately, while others communicated by singing rather than speaking (Kanner, 1943). By the 1950s, the musical abilities of children diagnosed with Kanner’s autism were beginning to be described by early pioneers of the music therapy profession who noted the “unusual interest in music” (Sherwin, 1953, p. 823) and the musical abilities these children sometimes possess (Reschke-Hernandez, 2011). In the 1960s, Paul Nordoff and Clive Robbins developed a method of music therapy that involved improvising music to match the emotions and personality of children on the autism spectrum as the therapist perceived them to be (Nordoff & Robbins, 1977). In their case studies of institutionalized children, the authors described how their clients were more likely to become engaged with others as part of a musical experience than in other contexts (Nordoff & Robbins, 1977). 
In the early 2000s, people on the autism spectrum advocated in earnest for greater awareness, acceptance, and access to all opportunities within society. Now widely known as the neurodiversity movement (Singer, 2016), advocacy groups around the world promote the concept that conditions such as autism are better understood as human cognitive variations with distinct strengths. Music practitioners from various backgrounds, including music therapists, music educators and performers, have often noted that musical experiences offer a form of expression, interaction and understanding that does not rely on words. In fact, the depth of social connection between musicians is notable, with the experience described as music acting “like gravity, pulling the players into relationship” (Ansdell, 1995, p. 74). Therefore, musical interactions and activities may offer a valuable context that can support diverse forms of expression and communication between participants. 
Perhaps as a consequence of acknowledging the natural opportunities for relationships within musical experiences, music programs for young children on the autism spectrum have increasingly recommended that parents and other family members be encouraged to participate actively with their child (Oldfield, 2006). This chapter will explore the underlying theories and approaches to offering music experiences to young children on the autism spectrum and highlight the benefits of including the family in music making programs. The following anecdotal examples from our research and practice provide a snap-shot to set the scene for exploring the theory and research that follows. 

Example 1, music early learning: It was at the end of an early-learning music session when 7-year-old Charlie started to speak unexpectedly. Despite his severe difficulties with speech and language, Charlie said ‘Twinkle, Twinkle, Little Star’, astonishing his family. The song’s traditional melodic contour was absent, but the entire song was spoken whilst Charlie attempted to play his much-loved xylophone. John, the music practitioner, had been engaging Charlie and his family in all sorts of musical activities as part of the ‘IMAGINE: Autism’ project for the past three months. Charlie’s mother reported that the xylophone was her son’s closest friend, but he also seemed to enjoy hearing other people singing to him.  

Example 2, music therapy: In his home-based music therapy, 4-year old Matthew was always excited to play the hand cymbals and drums. He had excellent speech skills and liked to direct every aspect of the music. Matthew eagerly asked the music therapist, Asha, to sing a song for him and play her guitar. He had a great sense of rhythm and could play along with the beat. Matthew’s father, Sid, was a professional guitarist. However, when Sid tried to play the guitar, Matthew says “No, no, no” and leaves the room. Asha carefully planned music experiences to promote listening, sharing and awareness of others during music making. Matthew’s favourite activity involved improvising together, and then swapping instruments at the end of the piece. After several weeks, Asha finished playing the guitar in the “swap” activity and passed it to Sid for the next turn. Sid asked Matthew “Can I play the guitar this time?”, and Matthew said “Of course!”. Sid enthusiastically played a 12-bar blues framework, the first time he was able to do this without his son protesting. Matthew joined in with his father’s music, playing the drums and cymbal. He attentively followed his father’s rhythm. At the end of the improvisation, Matthew exclaimed “That was great!”

Theoretical understandings of the role of music in promoting child development
Humans begin life as non-verbal beings who are hard-wired to seek connection with others. It is through relationships with attuned and sensitive caregivers that we start to make sense of ourselves, our experiences and the wider world. Overarching theories of attachment (Ainsworth & Bell, 1970; Bowlby, 1969), affect attunement (Stern, 1985) and play (Winnicott, 1971) highlight that our social lives are as important to our well-being as receiving adequate food, sleep, and shelter. Our developmental progress is, therefore, contingent on our first experience of a social community, which is typically within a family, and our first interactions include those that are musical in nature. 

Forms of Vitality theory
According to Stern (1985), the vibrant exchange of intentional sounds and movement within time and space requires a robust responsiveness from both the child and the parent. It was Stern who first described the importance of affect attunement in early development and identified two aspects that are required for a successful connection between parent and child. Firstly, the parent perceives the infant’s affect from their behaviours, and reflects the affect back to the infant in some form. Secondly, the infant perceives that their experience is reflected in the parent’s behaviour. These non-verbal, affective interactions occur spontaneously throughout the day and in a myriad of ways. 
Stern later expanded his concept of affect attunement by exploring the common features of these non-verbal parent-child interactions. In any gesture-based interaction, we are moving our bodies in time and space with an intention to communicate something of ourselves. This event is perceived as a Gestalt that Stern (2010a) calls a “form of vitality”, or a “dynamic form”. Stern often describes these forms of vitality in musical terms, explaining that “forms of vitality is really the stuff that music creates and plays with, and it’s what we, in communicating with one another, create and play with” (Stern, 2010b, p. 92). Vitality is, therefore, viewed as an important indicator of health and wellbeing. In circumstances where affect attunement and the rhythms of interaction may be disrupted, as is the case for some individuals on the autism spectrum (Ammaniti & Ferrari, 2013), this theory provides a useful construct for supporting development. Music and health practitioners, whether they be music therapists, music educators, or community music ensemble leaders, often draw – consciously or otherwise – on Stern’s theories as a rationale for the importance of creating enhanced opportunities for non-verbal musical experiences. 
For example, music therapists working to support health and wellbeing typically employ techniques that promote shared affect and interpersonal relatedness (Carpente, 2017; Kim, Wigram, & Gold, 2009; Thompson, 2018a, 2018b) through exaggerating forms of vitality within the music, such as volume, intonation, anticipation and timbre (Epstein, 2018). Moreover, music early-learning practitioners draw on these theories to support the musical engagement of children with various disabilities who may have challenges accessing mainstream music programs. In both cases, the aim is to encourage children on the autism spectrum to participate actively in music making and maximise their music-developmental potential, as a way of supporting wider developmental benefits. 

Social learning and play
Another key feature of music making with others is the playful nature of the experiences. Whilst Stern’s theories highlight that emotional attunement underpins shared attention between parent-child social interactions and the musical properties of these dynamic forms, theories of social learning and play reveal a further dimension. 
A forerunner to Stern’s theories of affect attunement were studies of children’s social learning through play. Vygotsky’s (1967) observations of children learning play routines with more skilled partners, usually their parents, highlighted the importance of shared positive affect, shared attention, joint engagement, and mutual enjoyment. Vygotsky’s concept of social learning is an important point of reference in the field of special education. Similarly, Winnicott emphasised the importance of the relationships that occur during social play (Winnicott, 1971). Social play in early childhood was viewed by Winnicott as making an important contribution to the child’s emotional and psychological wellbeing, and, therefore, to the development of identity and an ‘authentic self’. For the child, relationships and play exist on continua that support the development of healthy connections with others along with other social-cognitive advantages. The capacity to make relationships and developmental health are expressed through the child’s ability to be creative, which Winnicott considered the only way “that the individual discovers the self" (Winnicott, 1971, p. 71). 
The exact contribution that play makes to an individual’s development remains contested in the current literature (Rushton, 2011). However, what is clear is that children whose circumstances restrict their opportunities for social play are often delayed in various developmental domains (Lillard, 2015). For children on the autism spectrum who have idiosyncratic ways of engaging with others, a vicious cycle might occur in which they receive fewer opportunities for social play due to others perceiving that the child would prefer to be left alone. Sameroff’s (2009) transactional model of learning emphasises how a child’s dynamic, bidirectional interactions with their social environment play a fundamental role in shaping their development. The transactional model, therefore, moves beyond a stimulus-response view of learning and proposes that the child is a constructivist who takes an active role in making sense of their world through each and every interaction. These theories challenge a purely medical model of disability by highlighting the importance of the social environment in all trajectories of development.  

Social communication development in children on the autism spectrum
Society’s understanding of the autism spectrum has deepened significantly in recent times, particularly with the release of the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association, 2013). In this edition, deficits in social interaction and communication are combined into one category, with three domains of difficulty specified, including: social-emotional reciprocity, non-verbal social communicative behaviours, and relationships. In addition, in order to receive a formal diagnosis of autism, individuals must demonstrate restricted, repetitive patterns of behaviour, interests, or activities. It is not surprising that the DSM-5 takes a very medically-oriented view of the autism spectrum since it was compiled by the American Psychiatric Association to support diagnostic protocols. However, one significant and progressive shift in the DSM-5 description of the autism spectrum is the use of “levels of support” (American Psychiatric Association, 2013, p. 52) within the definition of severity across the spectrum. The use of the term “support” highlights a social model perspective that is not often recognised in medical texts. The implications of a medical versus social model of the autism spectrum on the lives of autistic people and their families will be explored below, but first it is helpful to understand some of the differences in the way social communication development is assumed to occur in children on the autism spectrum.
The medical model has highlighted the challenges that people on the autism spectrum face in engaging in imitative learning, intentional communication, and initiating joint attention (Schreibman et al., 2015). These skills are difficult to train or teach, since they take place within the context of a caring relationship and require that a child can be reciprocal in their communication (Schertz, Odom, Baggett, & Sideris, 2013). The disruption to this flow of social exchanges is thought to have a negative impact on the developmental sequence of social communication skills in children on the autism spectrum, with joint attention often occurring later in development (Carpenter, Pennington, & Rogers, 2002). With social communication development understood as a vital foundation for other developmental domains (Chiang, Soong, Lin, & Rogers, 2008; Mundy & Stella, 2000), early intervention typically focuses on trying to boost social opportunities and foster the child’s intrinsic motivation for social interaction (Chevallier, Kohls, Troiani, Brodkin, & Schultz, 2012). This approach is more naturalistic and does not seek to make the child on the spectrum ‘normal’. In fact, diagnostic symptoms are considered relatively stable over the life span (Bieleninik et al., 2017). Instead, therapeutic experiences seek to maximise the child’s strengths and work with their interests (Schreibman et al., 2015), whilst also supporting the child’s home and learning environments to make adaptations that will support their social participation (Guralnick, 2011). Since shared music making is understood as a foundational feature of non-verbal social experiences in early childhood, participation in active music making in social contexts has been offered as a relevant therapeutic option for people on the spectrum (Geretsegger, Elefant, Mössler, & Gold, 2014). 

The medical model versus the social model of disability
Whilst medical practitioners have continued to map out the autism spectrum in greater detail and with more nuance, adults on the spectrum have advocated for greater awareness and understanding of neurodiversity. The term neurodiversity was conceived three decades ago by a young woman on the spectrum seeking to define her own unique identity (Singer, 2016). The neurodiversity paradigm proposes that people’s neurologically-based differences are not dissimilar to other social classifications such as gender and race. The term is now associated with political advocacy groups supporting a rights-based disability agenda. Their key message is that society has imposed hardships on people with diverse needs by refusing to accommodate difference (Silberman, 2015). From a social model of disability perspective, systems and interventions with “normalization” as the core agenda are rejected in favour of “maximization” of strengths and resources (Winter, 2012). 
  The way that music practitioners position themselves politically in this sector requires a deep understanding of the variety of viewpoints expressed. Perhaps the ultimate goal when working with young children on the autism spectrum and their families is best expressed by Barry Prizant, a speech-language pathologist and clinical researcher. Prizant highlights that the underlying goal in any therapeutic opportunity should be 

[For the child] to participate as a partner in social communicative exchanges with peers and family members, and to experience interactions as successful and emotionally fulfilling. The development of trusting and secure relationships is both a foundation for and a product of success in social communication with others. (Prizant, Wetherby, & Rydell, 2000, p. 218)

However, the core features of autism can disrupt the natural flow of social communication in the early years, particularly if the child is non-verbal. A child whose behaviour makes them appear uninterested in reciprocal social interactions might lead to the other person feeling invisible and, therefore, hinder the growth of personal relationships (Rocha, Schreibman, & Stahmer, 2007). The challenge then for families and society is to create intrinsically motivating social environments in order to maximise the child’s developmental potential (Poulsen, Rodger, & Ziviani, 2006; Vernon, 2014). 

Approaches to music engagement for children on the autism spectrum
The Sounds of Intent framework
In response to the lack of research pertaining to the musical development of children with profound and multiple disabilities, the Sounds of Intent project was initiated in the early 2000s (http://www.soundsofintent.org). The project evolved over the next two decades in partnership with schools, practitioners and families (Vogiatzoglou, Ockelford, Welch & Himonides, 2011; Welch, Ockelford, Zimmermann & Wilde, 2016; Ockelford, 2017) to embrace children across the spectrum of neurodiversity, including those with autism. A relatively recent new endeavour is Sounds of Intent in the Early Years (SoI-EY), which explores the musical development of children from birth to seven years (Voyajolu and Ockelford, 2016) (http://www.eysoi.org). The aim has been for practitioners, parents and carers of young children to use the SoI-EY framework to understand better how their children engage with music, and support further musical development over time.
 The SoI framework proposes six levels of potential musical development in all children, based on the research evidence of children’s musical development and hundreds of observations of children engaged with music. Of these six levels, research suggests that four levels (2, 3, 4 and 5) commonly occur within the early years, from 0–7 years. At the extremes of the framework, Level 1 refers especially to children with profound disabilities where the observer cannot determine whether the child has responded to sound and music or not. Level 6 on the other hand represents musical maturity, which usually occurs during adolescence. Levels 2, 3, 4 and 5 are described below, with reference to corresponding research in the literature.
Level 2: Sounds interesting. During this stage, infants and young children react to an increasing variety of sounds, learn to make sounds themselves and enjoy interacting with others using sound (DeCasper and Fifer, 1980; Papoušek and Papoušek, 1989; Trevarthen, 2007). From birth, babies explore the sounds they can make vocally – expressing their needs, cooing and babbling on their own and with others, and exploring objects using all their senses – including hearing – as well as responding to the variety of sounds around them (Tafuri, 2008; Voyajolu and Ockelford, 2016).
Level 3: Copy me, copy you. Here, children enjoy copying others and being copied. They begin to listen to patterns in sound, anticipating what may happen next. Babies make distinct, repeated vocal patterns when babbling, and older children re-create patterns of sounds they hear in the environment (Kuhl, 2004; Legerstee, 1990; Papoušek, 1996), as well as making up their own patterns using everyday objects or instruments (Tafuri, 2008; Voyajolu & Ockelford, 2016).
Level 4: Bits of pieces. At this level, children learn that music is made up of distinctive groups of notes (Moog, 1968; Mang, 2005). They may sing short themes from nursery rhymes or familiar jingles, or they may combine them to make up their own songs. Children may sing while they appear to be concentrating on something else, such as building towers with blocks or looking at pictures (Welch, 2006; Hargreaves and Lamont, 2017).
Level 5: Whole songs, in time and in tune. Children hear thousands of hours of music in their early years, and through this exposure they learn that the music of their culture tends to use the same underlying patterns of notes over and over again (Hargreaves, 1986; Tafuri, 2008). As children become better able to control their voices and develop a feel for the regular ‘beat’ in music, they begin to sing and play in time and in tune on their own and with others (Provasi and Bobin-Bègue, 2003; Kirschner and Tomasello, 2009; Corrigall and Trainor, 2014).
As well as the six levels of development, the SoI-EY framework also sets out three ways in which children engage with music: 1) reactive, listening and responding to sound and music; 2) proactive, making sound and music on their own; and 3) interactive, making music with others. The framework is depicted below as a set of concentric circles with level one at the centre, expanding outwards from Level 2 to Level 5 (Ockelford, 2013) (see Figure 1).
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Figure 1. The Sounds of Intent in the Early Years Framework. Reprinted from “'Sounds of Intent in the Early Years: A proposed framework of young children's musical development,” by A. Voyajolu and A. Ockelford, 2016, Research Studies in Music Education, 38(1), p. 96.

Application of the Sounds of Intent framework
The findings of an exploratory study suggest that parents of children on the autism spectrum want more practical advice about what they can do to support their child in the home and community (van Tongerloo, van Wijngaarden, van der Gaag, & Lagro-Janssen, 2015). A recent project based in the United Kingdom, titled IMAGINE: Autism (Ideas for Musical Activities and Games in the Early Years: Autism) explored how family involvement could support the musical development of children on the autism spectrum (report forthcoming) . A key aspect of the IMAGINE: Autism project was to work with families to create resources that encourage and support the integration of music into their children’s daily lives. IMAGINE: Autism also aimed to understand the impact that musical engagement between family members could have in other areas of the child’s social and communication development. 
The project initially developed various musical resources that were trialled with a small number of participants. The aim was to then make them available to a wider population of families with young children on the autism spectrum. The key resource for parents were a series of cards containing ideas for musical activities that were based on levels 2–5 of the SoI-EY framework. Parents were asked to trial and comment on their use of the musical activities as well as on their child’s reaction and engagement with the specific activities, which did not require specialist music skills to administer. 
To support the parents in their use of the music activities, the research team first assessed the level of the child’s musical development according to the SoI-EY framework and provided training in musical activities that were appropriate for the child’s developmental level. Additionally, the researchers visited the families four times at regular intervals over the three-month trial period. During the visits, additional activities were introduced and recommended. Families recorded video footage of their child engaged in musical play with them and sent these to the researchers. They also participated in interviews prior to and after the trial period. 
Whilst this study was based on a small sample of six children aged 4 to 7, the results showed that the SoI-EY assessment of musical development provided an intuitively satisfactory snapshot of the children’s engagement with music and sound. In addition, the in-depth case studies of each child provided further insight as to: (i) how levels of musical development may differ from levels of development in other areas  (e.g., some children were at same musical level as ‘typically-developing’ children of the same age, although severely delayed in other cognitive areas); (ii) how music may scaffold the development of language and communication skills (e.g., parents reported using songs to communicate about daily activities and noticed increases in their child’s eye contact); and (iii) how music may become an important aspect of a child’s engagement in its own right (e.g., parents reported on the children’s general enjoyment of music and musical instruments). The following examples provided in Figure 2 are extracted from the parental interviews of one case study. The examples highlight the progression of their child’s musical engagement over time, and the consequential impact on the child’s speech development.

	Week 1 parent comment: Trying to get Charlie to respond to ‘Hello’ and ‘Goodbye’ in speech is still an emerging skill. Can respond with prompts, but not in song [The good morning song is introduced].
Week 4 parent comment: We sing the morning song every day. Charlie, begins to point to the sky for the night-time section.
Week 8 parent comment: This week I see that Charlie is able to sing the ending to the morning song introduced over the last two months. When it’s time to say goodbye, he then waves ‘goodbye’ ‘goodbye’ ‘goodbye’ three times over. He looks pleased to have achieved this. He likes the sound of his voice! – so do I!


Figure 2. Extracts from parent interviews

The case study data also captured descriptions of the way that family members adapted the activities according to their children’s needs and musical engagement, such as modifying songs to suit their needs at key times of everyday life (e.g., ‘have a bath’, ‘brush your teeth’ and ‘wash your hair’). More generally, all parents described various observations of improvements in their child’s social communication following their involvement in the project. The engagement of the families and carers was essential within this project, demonstrating that music education can start successfully at home with appropriate resources and support.
Although based on a small number of participants, the findings highlight the general enjoyment, progress and potential of the children involved. Children engaged well with the musical activities despite the different levels of cognitive development, speech and language skills, personalities, emotional states and their autism spectrum support needs. Key aspects of the case studies highlight the inclusive nature of the SoI-EY framework, reflecting the fact that children will engage with music in their own unique ways. These findings also highlight that progression in a child’s musical development may support gains in other developmental domains. Therefore, supporting musical development may foster progress in children’s other developmental domains, especially communication and social interaction (as reported in other studies of early musical engagement, see XXXX this volume). It is also possible that children with disabilities may have a higher level of musical development than that in other domains. 

Supporting child development outcomes through music therapy
Music therapy was established as a profession after World War II, first in the USA and then across Europe, Australasia and Asia. By the 1960s, music therapists began writing about their work with people on the autism spectrum around the world (Reschke-Hernandez, 2011). Pioneers in the field, such as Juliet Alvin, described the value of including parents in music therapy sessions long before this was common practice in other therapy professions (Alvin, 1978). Alvin considered that making music with the family could help “create a bond between parent and child” supported by the fact they could “share the same pleasure” (1978, p. 113). Since then, music therapists have described through numerous case studies the dual focus of their work as being to support both the child’s development and the parent-child relationship (Allgood, 2005; Horvat & O'Neill, 2008; Oldfield, Bell, & Pool, 2012; Oldfield & Bunce, 2001; Warren & Nugent, 2010). Parents have also described how they personally enjoyed the music therapy sessions (Chiang, 2008) and were able to incorporate ideas from the sessions in their everyday home life (Schwartzberg & Silverman, 2017; Warren & Nugent, 2010). 
The first randomised control study exploring the effects of family-centred music therapy took place in Melbourne, Australia, as part of the first author’s PhD research (Thompson, McFerran, & Gold, 2013). Twenty-three children on the autism spectrum aged between 36 and 60 months, all of whom were non-verbal, participated in 16 weekly sessions with their family members in the home setting. The study was a mixed methods design that aimed to explore the impacts on social engagement and the parent-child relationship. The parents who participated alongside their children completed the Vineland Social-Emotional Early Childhood Scale (VSEEC) (Sparrow, Balla, & Cicchetti, 1998), and also participated in an interview at the end of the program. There was a significant improvement in the quality of the child’s social interactions in the home and community as measured by the VSEEC. The VSEEC is particularly sensitive to change in foundational social communication skills, such as responding to, imitating, sharing, and cooperating with others. In addition, the qualitative analysis of the parent interviews revealed three themes that suggested positive changes to the parent-child relationship. These themes were “perception of the parent–child relationship; perception of the child; and responses towards the child” (Thompson et al., 2013, p. 846). The parents described how the music therapy sessions supported feelings of being interconnected with their child. One mother reported how participating together in the music helped her to realise 
“how special our relationship is, and how much I love him and enjoy him … in other situations, [such as] trying to teach him something, we’re not connected. It’s always ‘Ben do this’. It’s constantly giving him instructions. But during music, we were connected together.” (Thompson & McFerran, 2015, p. 12)
Related to this feeling of connection, parents described placing a greater value on play in their everyday life, and the importance of understanding of how to tune in to the activities that intrinsically motivated their child to interact, such as music.
In a follow-up study four years later, parents were invited to reflect on the aspects of the earlier music therapy program that had continued to impact positively on their home lives (Thompson, 2018b). The parents described how their confidence in being able to engage successfully with their child in social interactions had increased as a result of their participation in the music therapy program. Witnessing their child’s successful participation in the music experiences, and being able to share in that joy, was described by many of the parents. One mother explained her child’s transformation in a profound way: 
“It felt like he was on autism planet. He didn’t want to be on planet earth. He wanted to be over there ... he didn’t want to be involved … So I think as a parent that it was seeing that; seeing some of his potential kind of come out [in the music]. And then also seeing that [music] was a way in and an interest that you could foster. Because at that point it just felt like everything was not working.” (Thompson, 2018b, p. 446). 
Overall, the results of the thematic analysis revealed that 
“through their active involvement in music therapy sessions, mothers discovered new ways to engage their children and saw a different side to their character. All mothers emphasized that participating together in music provides a rare opportunity for mutual enjoyment between parent and child.” (Thompson, 2018b, p. 449). 
 With promising benefits to child and family well-being highlighted in the literature, additional studies are needed to further refine our understanding of how music interventions of the type described here work, and for whom. For example, a small “proof-of-concept” study explored whether singing might naturally draw the attention of children on the autism spectrum towards socially salient information (Thompson & Abel, 2018). The participant children (n=16), aged 7–10 years, were required to watch four short videos of a performer who either sang songs or read a story book. As the children watched the video, an eye-tracking camera recorded the position and duration of their gaze. Results showed that the children were significantly more likely to look at the performer’s face and body when she was singing rather than reading. These findings suggest that singing might be a naturally motivating way to boost spontaneous social engagement in children on the spectrum, which has important benefits to learning and development (see also Trehub & Gundmundsdottir, 2019). 
Another exploratory study examined differences in social play between children on the autism spectrum when engaged in music-based play compared to non-music play experiences (Thompson, Shanahan, & Gordon, 2019). Nine parent-child dyads participated in five play sessions consisting of two halves: musical-play experiences that were both structured and improvised; and building-block play experiences that were matched in style and form. The parents were blinded to the study aims and asked to describe their experience of social engagement with their child in structured interviews. All parents perceived that their child wanted to include them and interact with them more in music-based play experiences. In contrast, the building-block play experiences made many parents feel excluded. One mother described her son’s play with the building blocks as being more procedural compared to the way that he engaged in music-based play, saying “He just wanted to put [the blocks] in the container how they’re meant to go. He didn’t want any help from myself or [the therapist], he wanted to do it himself and you could sort of see he got a bit frustrated when one of us tried to help him.” (Thompson et al., 2019, p. 18). With the results overwhelmingly describing how music-based play supported the children’s social engagement with their parent, as well as their openness to new experiences and more frequent initiations of social interaction, the evidence for music therapy to contribute to relationship-focussed outcomes is promising.   

Summary of key principles
Our earliest means of connection and communication with others are based on fundamental musical elements such as pitch, timbre and pulse. Researchers investigating the benefits of music participation for young children on the autism spectrum and their families have based their studies on strong theoretical constructs explicating the role that music engagement plays in human development. All children have a right to engage in music, yet the discrepancies in access for children on the autism spectrum limit their opportunities to participate in music education and community music making. The dual perspectives presented in this chapter, from the disciplines of music education and music therapy, demonstrate that there are benefits both in music and also through music for other areas of development, such as social communication, language and cognition. 
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