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Abstract
This study aims to uncover the long-term impacts that studying a music course at GCSE level or beyond can have for students with ASD. The study involved 4 participants who each have a diagnosis of ASD and completed a qualifying music course 3 years or more before the interview took place. The interviews asked participants to reflect and document how they felt that their experience in music education had impacted them and how these impacts had held up over time in areas such as social impacts, cognitive impacts and communication impacts. thematic analysis was used to identify and compare key themes mentioned by participants and these themes were then researched and compared to the pre-existing literature on the topic. Key limitations of the study created difficulty in differentiating the impacts of the participants' formal music education and the impact of their current engagement with their instrument. Despite this, promise was shown for the long-term benefits of music courses which involve regular group work and performance, particularly in the development of social skills, confidence and communication, further research is needed to conclude whether these cognitive and communication benefits of music education for those with ASD are maintained over time and whether changes to curriculum could better support potential benefits.
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1: Introduction
Over recent years, music education has come under great scrutiny from policymakers and educators within the UK, facing significant funding cuts and becoming less accessible to large segments of the population. As a result, schools have been unable to maintain the subject at A-level. The benefits that music education can provide to neurotypical students are well documented in a range of areas, such as improvements in literacy, auditory processing, motor control and overall IQ enhancement (Scheelberg, 2004; Southgate and Roscigno 2009; Gordon et. al., 2015). Many of these impacts can be observed in students with certain neurotypical conditions such as ADHD and Dyslexia, however the benefits of music education for those with Autism Spectrum Disorder (ASD) remains an area with many gaps. This project presents a wider insight to the perceived long-term impacts of music education in several key areas, such as the emotional, cognitive and social development through participant reflection and comparing their responses to pre-existing literature regarding students with ASD.
ASD is compiled of 5 brain development disorders, namely, Autistic Disorder, Asperger’s disorder, Pervasive Developmental Disorder Not Otherwise Specified (PDD-NOS), Childhood Disintegrative Disorder and Rhett’s Disorder. (World Health Organization, 2006, cited in Phetrasuwan et. al., 2009, p206). These disorders are characterised by 3 criterion, deficits in social behavior, impaired communication abilities, and a restricted range of interests (Bhatara, 2009). ASD diagnosis is becoming increasingly more prevalent, with 2002 statistics indicating that ASD effects 0.66% of the population (Centres for Disease Control and Prevention, 2007) which has more than doubled to approximately 1.5% in 2013 (Baxter et al, 2013, cited in Lyall, et. al. 2017). This may be in part due to growing awareness and advancements in neurodevelopmental tools. Students with ASD, continue to attain significant less academic success that their neurotypical peers in formal education despite the fact that as many as 70% of students with ASD are viewed to have an average or above average intellectual ability (Estes, 2011). This indicates that students with ASD are often not given the necessary support to reach their academic potential.
Regarding music education, students with ASD tend to display prominent natural abilities in many aspects of music, as indicated by Miller (1999) who found that 1 in 10 individuals with ASD display savant-like skills such as perfect pitch. Furthermore, children with ASD have demonstrated notable natural strengths in their perception of music, particularly in pitch and rhythm perception and differentiation, as well as recognition of emotion in music (Quintin et. al., 2011, cited in Johnson & Lagasse, 2022). Through music therapy and education, children with ASD can be given the opportunity to actualize their potential in this area. There is growing evidence to suggest that music education and music therapy can provide a range of benefits for those with ASD, through introducing a different means of communication, an opportunity to create social interaction and a means of improving certain cognitive functions that are often impacted by ASD. Although this is suggested in a range of literature, there is little evidence to support that these impacts are maintained after the student leaves school and into their professional lives. Given that one of the fundamental roles of a school are to prepare children for their role as citizens and their role in the work force, it is vital that the skills and values learned in school are maintained into adulthood. This is particularly important for those with ASD as they are likely to receive less support in adulthood and may struggle to successfully navigate the less-structured professional world. This paper aims to investigate the extent to which several key skills learned in music education appear to hold up over time. The 3 key areas that will be investigated are the long-term impact that music education can have on communication, social skills and cognitive function. This study will focus on the impacts that music courses at GCSE level, at least 3 years following the course. This paper tackles these questions through interviewing 4 participant about any positive or negative outcomes that they feel they have acquired through their formal music education (e.g. GCSE, A-level and university courses) and how they feel that these impacts have held up several years after completing the course. This paper hopes to inform educators and policy makers about the role that music education has for the growing ASD population in a political climate which often overlooks the value of arts subjects.

2: Literature Review
Much of the literature on music education’s effects on students with ASD focuses on interventions or case studies, primarily involving children under six. These studies aim to promote early behavioral change (Weitlauf, 2014, cited in Sharda et al., 2018). With this comes a lack of research in older students with ASD and ones who make the conscious, educated decision to continue with music at tertiary level. The benefits of music education for individuals with ASD, particularly in communication, social interaction, and cognitive development are well-documented in existing literature for younger age groups, yet there remains a lack of comprehensive research on how these benefits are sustained over time. Furthermore, much of this literature is centred around music therapy as opposed to music education in the classroom. Music therapy often involves exposing children with learning difficulties such as ASD to a range of different musical genres and instruments, allowing them to explore a new outlet for emotion and medium for communication. The extent of these benefits has been illustrated through a meta-analysis by Levitin and Chanda (2013, cited in Novotney 2013) which examined 400 studies, concluding that music therapy can in fact be more effective in treating anxiety than prescription drugs. My literature review will include findings from the field of literature surrounding music therapy as well as that found in formal music education. Although there are significant differences between the two fields, such as their goals and methods, both of which use music as a medium for improving communication, social skills and cognition for those with ASD, thus I will only be focusing on music therapy research which could be easily replicated in schools with standard teaching practices. I have separated my analysis of the literature into the three sections which are to be explored in my own research. These topics are communication, social skills and cognitive and motor development. I have chosen to discuss these three areas as they are examples of some of the vital skills that are impacted by ASD. Although parallels can be drawn between social interaction and communication, the two will be discussed separately as they are often measured through different means in the literature, with communication viewed as one’s ability to imitate or sing lyrics in oppose to interpersonal relationships associated with social skills. These areas of discussion will be followed by an analysis of the literature surrounding how these skills can be maintained over time through studies of non-musical interventions.
2.1: The Impact of Music Education on Communication for Those With ASD
One of the main issues of ASD that is significantly helped through active music education is communication. The current literature surrounding the benefits of music education often focusses on its impact on communication, likely as it is such a vital skill for one to have in all areas of life, from school to the workplace. The issues faced by those with ASD regarding communication provide arguably the most defining characteristics and as the current literature suggests, music education can play a significant role in improving the communication in those with ASD. This is supported in the work of Fong and Jelas (2010), who discuss their case study of the ways in which music education has benefitted a group of 5 children. Their study was carried out at the National Autistic Society of Malaysia (NASOM), Kuala Lumpur and involved 15 lessons throughout which the students were exposed to a range of musical experience, from playing instruments to pitch and rhythm exercises. The authors state that it is common for parents of autistic children in Malaysia to send their children to semi-formal, one-to-one music lessons with a music teacher or music therapist. Although, this form of music education allows for the preferences of the students to be addressed on an individual basis, this can easily overlook the social aspects of music failing to give the students the ability to develop essential skills such as communication and socialisation. Fong and Jelas explore the impacts of implementing a more inclusive, groupwork based approach to music education.  Fong and Jelas’ research focused mainly on 3 potential areas of impact and development: communication skills, motor skills and social skills. The researchers set up a video camera in the corner of the research classroom and analysed these 3 areas through observing the footage recorded. Regarding communication skills, the researchers found that all 5 participants demonstrated positive effects… Despite the positive effects observed regarding the student’s communication skills, such positive effects were not observed across the other 2 areas. Despite the researchers stating that their findings were not indicative of positive improvements to social skills, they do mention that some of the participants did demonstrate outward expressive behaviors and a reciprocal social spirit. Regarding motor skills, the researchers state that only two of the 5 participants exhibited consistent improvement in their motor skills while the other 3 participants showed inconsistencies in their motor abilities, finding simpler tasks, such as, taking their name tag or hitting the bars of a glockenspiel, to be more difficult despite being able to complete more difficult tasks. This could be due to the sessions being centred around singing in oppose to playing instruments which require more use of fine motor movements. The benefits of using music as a tool for improving social communication for those with ASD is further expanded on through the findings of a study of 51 children of varying severity of ASD and their response to a 3-month course of music therapy (Bharathi et. al., 2019). The researchers tested their hypothesis through using the TRIAD Special Skills Assessment (TSSA), which was completed three times, before the intervention, after the intervention and 3 months after the intervention. The studied involved the use of 2 groups of 26 students, 13 boys and 13 girls, with one group acting as the passive group and the other as the active group. The passive group experienced their music therapy without any interaction and simply listened to music alone throughout the duration of the research. On the other hand, the active group’s music therapy involved a wider range of activities, such as singing, dancing and playing instruments. The active group in this study found significantly better improvement A vital observation from this study is that 3 months after the intervention was completed, both groups experienced a significant drop off in the ratings on social skills, but with less drop off in the active group. This would suggest that the social skills learned through music by those with ASD, do not substantially hold up over a longer period. Sharda et. al. (2018) expands on the findings of Fong and Jelas through investigating the impact that music therapy can have on auditory and social brain functions through a music therapy intervention involving 2 groups. All participants were between the ages of 6-12 years and had an ASD diagnosis. They were randomly split into two groups, one receiving improvisational music therapy sessions and the other receiving standard non-music therapies. The intervention lasted 8-12 weeks with measurements of communication, resting-state brain function and brain connectivity in auditory and visual regions, which are known to be over-connected in the brains of those with ASD. The research found that communication in the group that done the musical intervention, greatly improved in comparison to the non-music group as well as their resting-state brain function. Both studies mentioned above demonstrate the significant benefits that music therapy…
2.2: The Impact of Music Education on the Social Skills of Those With ASD
A key area impacted in people with ASD is their ability to build and maintain friendships. Those with high function ASD are particularly impacted by social exclusion as they tend to stand out more than those with more debilitating forms of ASD among a group of peers (Kasari et. al., 2010). Music in schools can provide individuals with ASD with an opportunity to improve their social skills through several different ways, including the facilitation of social interaction through group work and music ensembles. Sigmun and Ruskin (1999, cited in Kasari et. al., 2010) found that when children with ASD had access to mix with their more neurotypically developed peers in the playground, that they became more socially engaged in their wider school life, demonstrating the benefits of promoting less formal interaction for those with ASD. This kind of social facilitation is similar to what is often seen in music classes, where students are put into groups and left to their own devices. John and Blythe LaGasse (2022) investigated the impacted that peer assisted learning can have on the musical creative and pro-social skills of students with ASD. Unlike much of the literature surrounding this topic, their study used a sample of slightly older school students, between the ages of 9-14. The study consisted of 28 neurotypical students and 18 students with ASD with an average age of 11.38. Each student was paired with a peer with in 2 years of their age. The students were asked to watch a short, instructional video which consisted of rhythmic and pitch exercises followed by a 5-minute segment where they were asked to improvise. The improvisation segment was the only section that was analyzed, with the other sections serving as guidance. The students done this twice, once with a peer and once without. The results found that all students worked better in pairs regardless of whether these pairs consisted of 2 students with ASD, 2 neurotypical students or 1 neurotypical student and 1 with ASD. However, the difference in improvement between the groups was compelling, with the pairs consisting of 2 students with ASD exhibiting significantly higher improvement than the other pairs. The researchers state that this could largely be attribute to the fact that these groups with 2 students with ASD spent much less time speaking to one another and much more time playing the instrument, while the other groups tended to speak to each other more about their approach to the task. These results demonstrate the value of music as a means of communication for those with ASD.
2.3: The Impact of Music Education on the Cognitive Ability and Motor Function of Those With ASD
Regarding music education’s impact on cognitive and motor development for those with ASD, music education and music therapy have been proven to significantly enhance certain cognitive function such as attention regulation, memory and motivation through developing brain areas like the pre-frontal cortex and the hippocampus. Although these benefits are viewed across all groups of students, one could expect that these effects are more prominent in cases of those with ASD due to the sensory areas that are targeted. For special needs student’s such as those with ASD, motor skills are often significantly affected, with one study indicating that the risk of motor impairment in those with ASD is 22.2 times more likely than in the general population (Bhat, 2020). Music education, particularly when involving learning how to play instruments can have a profound affect in improving these motor skills, as evident through several case studies. One of which observed the impact that one year of music education had on an 8-year-old boy diagnosed with both ADHD and ASD. Before the intervention, the child was evaluated on multiple developmental factors, including intelligence, memory, concentration and fine and gross motor skills. The intervention involved 26 half-hour music lessons, where the child was taught the tenor horn alongside a group of peers which acted as a control. The lessons focused on a range of practical music skills, such as instrument technique, listening skills, reading and improvisation. The researchers found improvements in all measures listed above, particularly regarding motor skills and fluid intelligence, with the child’s IQ increasing from 103 to 112 (Dawn, 2018). The comprehensive improvements across many impairments related to ASD demonstrates the extensive value in learning instruments for them. Although I have not been able to find any research to indicate that these benefits would still be observed if the student stopped practicing their instruments after the intervention, introducing the child to the instruments and giving them a framework for practice could inspire and encourage them to continue with their practice and allow for these benefits to be maintained. The benefits mention in the above studies, such as memory and focus, would also be strongly compatible with those required across other subject areas, potentially increasing wider academic success.
2.4: Potential of these Skills and Abilities to be Maintained
There is little conclusive research on the long-term retention of skills developed through music education, however the field of literature outside of music education displays promising results for how developments in areas such as social skills and communication can hold up over time in people with ASD. Tripathi et. al. (2021) observed the impacts of a Program for the Education and Enrichment of Relational Skills (PEERS) intervention which targeted and measured social communication, social motivation and peer engagement. The study involved 45 participants all with ASD, 26 of whom completed the intervention, which consisted of a 90-minute session each week for 16 weeks, with measurements taken before, during, and after the program. The results observed show a clear Improvement across all areas tested during the intervention when compared to those from before. The parents completed follow up assessment of their child 1-5 years after the intervention had been completed, with the overall results demonstrating that many of the improvements viewed during the intervention were maintained over time, however certain improvement did appear to diminish over time, such as certain problematic behaviors. The PEERS intervention was also used for a group of 24 adolescents (Veytsman et. al., 2022), 13 with ASD and 11 serving as a control group, however this study did not show such promising results. Similarly to the study mentioned above, this study also consisted of 16 weekly, 90-minute sessions, with measurements of different social skills taken before the intervention, during the intervention and 4 months later as a follow-up. Results in this study were also measured through parent’s reports. The researchers found that certain areas such as social knowledge, social engagement and social responsiveness were maintained over time, however improvements in conversation skills were not seen in real world conversation, implying a potential gap between skills developing interventions and real-world scenarios. There has also been promising research suggesting that developments in motor and cognitive skills can be maintained over time, however the only research I have found uses a much smaller gap between the conclusion of the course and the follow up assessment. One such study examined the efficacy of the Motor Skill Occupation Therapy intervention as well as the Cognitive Orientation Exercise on 13 pre-school students with ASD (Jin et. al. 2023). These interventions targeted both gross and fine motor skills and self-care performance and found significant improvements across all measurements which were retained in follow up test 4 weeks later. Although the studies mentioned above do demonstrate positive results for how the improvement of certain skills can hold up over time for people with ASD, these studies investigate how said improvements hold up over a shorter period than what will be investigated in my research. Furthermore, these studies do not focus on music education or any school-based intervention, taking more of the approach seen in music therapy interventions. In their investigation of pro-social behaviors, the researchers found that the pairs of two children with ASD demonstrated less pro-social behaviors than that found in the pairs with one student with ASD and one neurotypical student. These behaviors included verbal response/initiation and attention frequency. These results suggest the benefits of using music and improvisation as a medium of social communication for students with ASD and may also indicate that these benefits are more prominent when people with ASD have a neurotypical peer.  
From the literature mentioned above, there is clear evidence supporting the idea that the skills learned in music classrooms by those with ASD can be held up well over time. Despite the lack of comprehensive literature on the long term benefits of music education specifically for people with ASD, the positive outcomes of the studies surrounding immediate benefits of music education and music therapy, and the literature to suggest that the skill areas developed in non-musical interventions tend to hold up over time, one can assume that the skills directly targeted in the music classroom can be maintained and have a long lasting impact for the person.

3: Methodology
3.1: Ethics
Ethical approval for this study was obtained from the Liverpool Hope University ethics committee. Informed consent was obtained from all participants and their guardian who were provided with a detailed information sheet outlining the study’s purpose, procedures, and their rights, including the ability to withdraw at any time. To protect confidentiality, pseudonyms were assigned to all participants, and all data were securely stored in encrypted files. Special accommodations were made for participants with ASD, including the option for written responses, optional breaks during interviews, and ensuring that the all research was completed in an environment which suited their needs. Participants were offered the option of having a trusted friend or family member present throughout the interview for means of support and comfort, however none of the participants opted to do this.

3.2: Research methods
This study uses a combined approach of gathering data, through conducting a short, semi-structured interview with each participant in which they were asked about the experience in the music education system and how they feel that this experience has impacted them years after leaving institutional education. As this research relies on self-reflection by the participant, an interview appeared to be the most useful for gathering specific information, allowing for follow up questions. All of the interviews were done over the phone, with only me and the participant present. The audio from each interview was recorded with permission from the participants and were recorded on a separate device and automatically transcribed. The transcriptions of each of these interviews were then exported to a private Google Drive file and only accessible by me. After all interviews had been completed, I analysed the data received in search of patterns and differences in the experiences of the participants. This project originally intended to rely solely on interviews for gathering data, however through the difficulties in recruitment within the timeframe of this project, I have opted to combine the information acquired in the interviews with the external literature in order to gain a more comprehensive analysis of how music education impacts students with ASD over a longer period of time.
After the interviews had been completed, I used a thematic analysis to find the more general impacts of how music education has impacted the participants and limit the impact of anomalistic responses. This serves to create a consensus on topics which could be expected to extend to the wider population. The themes that emerged from the interviews were then expanded upon through an analysis of the relevant external literature to find whether the consensus among the participants’ experiences appear to line up with those documented in other studies. 
The questions asked to each participant were split into 3 broad categories, mainly serving as a guideline for the interviewee to discuss each area in as much or as little detail as they would like. The first category of questions asked to participants background questions, which discussed the participant’s musical and educational background as well as some brief information about what the course involved (e.g. Performance and groupwork opportunities). These questions served as a means of building rapport with the interviewee and for the interviewer to gain a shallow understanding of the potential factors within their music course which may have contributed to its impacts on participants. The second category of question aimed to uncover the impact that music education had on the emotional and wellbeing of participants in attempt to answer research questions 1 and 2 of this project. In this category, participants were asked about how they feel music education has impacted them regarding confidence, communication and the social abilities through and whether they felt that performance and groupwork opportunities within school benefitted them after leaving formal education. Key questions in this area included:
· Did you get many opportunities to perform in your course? If so, do you feel like this has helped with your confidence?
· Do you feel that studying music has helped you to better understand and express your emotions?
The final area discussed in the interviews was the impact that music education had on certain cognitive aspects of the participant, such as memory and focus. This category targeted the third research question. Key questions in this area included:
· Do you feel that studying music has helped you to develop skills like focus and memory?
· Do you feel like music has helped you in any other subject areas in any way?
All questions were aided through follow-up questions and probing to thoroughly tackle the research questions at hand. For any additional information about these interviews please contact the author at 22007742@hope.ac.uk.

3.3: Participants
The study at hand involved 4 participants, each of whom had received a formal diagnosis of autism spectrum disorder (ASD) from a medical professional. Each participant had completed at least one formal music course at GCSE level or beyond (such as A-level or a university qualification), 3 years before the interview took place. This criterion was applied to select participants who had actively chosen to partake in a music course and to ultimately discover how they feel that the course has benefitted them
Participants were acquired through purposive and snowball sampling. Initially, my recruitment involved reaching out to local choirs and ensembles in the hope of being allowed to attend a rehearsal and pitch the research project to the members. 5 ensembles within Liverpool were contacted via email or contact forums on the ensembles’ respective websites, however only 1 of these Following this, my recruitment involved outreach to personal connections and networks, whereby friends and acquaintances were asked whether they knew anyone who would fit the criteria for the project. This led to the recruitment of 3 individuals with the final participant recruited through snowball sampling. This recruitment method proved to be useful in obtaining participants as it allowed access to a population which otherwise may have been difficult to reach. Furthermore, having a mutual contact with the participant proved to be helpful in initiating contact and building trust between the researcher and the participant. On the other hand, snowball sampling potentially resulted in a pool of participants who exhibited a limited range of experiences.
Below I have attached the relevant background information for each participant including the instrument/s they play and their educational experience within music.
· Participant A: self-taught male bass player from Stoke-on-Trent who completing a GCSE and A-level course in music. He notes that within his course he did not have many opportunities to perform and participate in group work. This participant has been diagnosed with Autistic disorder.
· Participant B: Male multi-instrumentalist from Liverpool who has completed a GCSE and A-level course in music and has completed a music degree. His interest in music was found during his A-level course since which he has developed a passion for the subject. this participant has been diagnosed with Autistic disorder and ADHD.
· Participant C: Heavily experienced male keyboardist and pianist from Brighton, completing GCSE, A-level, Undergraduate degree and a master’s in music and currently working as a university lecturer and session musician in Liverpool. This participant was diagnosed with Asperger's syndrome in early childhood.
· Participant D: Female drummer from Lincon who has completed a GCSE and A-Level in music and actively plays in a band. She began learning drums as part of a school program and now has a record deal with her band. This participant was diagnosed with Autistic disorder

3.4: Limitations
Although there is significant value in documenting the participant’s account of how they feel their experience in music education has benefitted them, there are several limiting factors to this method for building a direct, comprehensive observation the benefits of music education for people with ASD. One of the key challenges in this research project is the difficulty in attributing the impacts that music has had for the participants, directly down to music education. This is particularly limiting to this project as many of the questions require reflection on a course that was completed several years beforehand, potentially limiting the participants recollection of their education. Another limitation is within the recruitment method itself. As most participants were selected through mutual connections with musicians, this likely introduced a degree of sampling bias. As a result, the sample primarily consists of individuals who actively engage with music, which may not accurately represent the broader population of people with ASD who have participated in music education. The use of interviews also created difficulties in comparing the data collected. The use of relatively open-ended questions created vast variation in the length of answers as some participants were more comfortable in discussing their experiences in detail than others. This is evident through the contrast in interview length between participants, with the shortest interview lasting only 6 minutes and longest interview lasting for 32 minutes. This created a challenge with comparing answers to certain questions.

4: Results
4.1 Impact of interpersonal projects
Unlike most other subject areas in schools, for students to achieve a successful career in the music industry, their study and practice must become a prevalent part of their day-to-day life, thus exemplifying the necessity for an intrinsic motivation and heavy engagement in music. Through my interviews with each participant, it was clear that all participants believed that certain aspects of their music education were significantly more beneficial than other areas. For those who had completed a music GCSE course, which provides students with a more theory-based approach to teaching music, there seemed to be few benefits to participants when reflecting upon course content. However, those who completed a music course in their respective college, such as A-level music, which takes a more comprehensive approach to teaching music, balancing both theory-based side of music education with the more practical aspects such as performing and groupwork. Participant B completed both music GCSE and music A-level. At GCSE level he had not yet started playing any musical instruments and GCSE music did not necessarily spark any real interest for him. Despite this, he picked A-level music at college, stating “it was kind of a random decision…” (Participant B, 2025). Through his A-level course he took a deep interest in theoretical aspects of music education. He notes that this interest was found while completing a group exercise in which he was asked to put chords to lyrics alongside a singer and guitar player. During this exercise, a teacher explained key centres and basic chord theory. Regarding the value that this experience had for him he states:
...When the teacher was telling me about the theory I was using when I was making the chords, something kind of clicked for me, like I realised there was method to madness then I just wanted to learn more, so I bought a cheap guitar and played for hours every day (Participant B, 2025)
When asked about what was so significant about this lesson he states,
I think being in the [practice] room with your classmates takes away the pressure of a normal class... Being able to actually watch and try the things that you hear in class definitely helped too, like it wasn't my first time hearing about keys and stuff, but it was my first time being able to try them out for myself. (Participant B, 2025)
Unlike all other participants, participant B was given much more time to practice and perform with others in his A-level and he notes that this was extremely beneficial to him and improved his development much more potently that music theory classes. The belief that more performance entails greater musical development was consistent among other participants with participants C and D sharing similar insights to how they felt benefits were best achieved for them, with participant D noting:
"I've definitely grown more as a musician from performing and playing with people than doing exams and stuff (Participant D, 2025)
Participant A states that he was given no opportunities to perform throughout his GCSE or A-level courses and notes that he did not enjoy these courses and eventually dropped out of his A-level course. Despite this, he continued to play and perform outside of school and believes that all benefits that he has viewed as a result of music have come from playing music outside of school as opposed to his experience in formal education, further supporting the increase in enjoyment and benefit through increasing performance opportunities for students. The perceived impacts of increased performance and interpersonal projects appeared to be a significant factor in determining benefits of music education for students with ASD as explored in the following sections (4.2- 4.5).
This observation appeared to be consistent with the pre-existing literature surrounding the impacts of an active approach to music education as opposed to a theory-based approach. Finnigan and Starr (2010) who argue that children with autism may struggle more with the cognitive demands of theory-based music education as the student’s use of abstract reasoning and symbolic thinking may be less developed than that in students without ASD. Performance based courses can allow for the theoretical aspects of music to become more experiential. This appears to extend beyond the learning of students with ASD and can evidently improve the motivation and engagement of all students but particularly those who struggle with abstract reasoning (Kolb, 1984).  

4.2: Social Impact
There was a clear consensus among the participants regarding the social benefits of music education, all of which stating that many of their past and current friendships have come as a direct result of playing music. When Participant A was asked, "Do you feel that music has had an impact on your social life?", he replied, "Definitely, pretty much all of my friends now are through music, so for sure it has helped me in that aspect". Participant C notes similar benefits to his social life. After moving to Liverpool from Brighton for university, he found himself playing and touring with several local bands and starting his career as a session musician, he opted to permanently live in Liverpool. Regarding how music education had impacted his social life he states:
...I didn't know anyone in Liverpool when I moved there and nowadays practically everyone I know could be traced back to my music course in one way or another... GCSE maybe let me speak to a few people in my class a bit more, but it was nothing major because we were usually stuck in the classroom (Participant C, 2025).
When asked about whether he feels that this has affected him after his course, he stated:
I never really thought about the connection between it before, but I think that it definitely made me more confident, and I probably wouldn't have had the courage to approach the people that I ended up working and forming a career with (participant C, 2025).
The positivity in this response supports the positive long-term impacts that music education can have for building social skills in those with ASD. In Participant C's case, it appears that when he was given the liberty to interact freely this was most impactful.
Participant B on the other hand noted that music has had varying effects on his social life. He currently works as a session musician, involving multiple hours of practice daily. Regarding the impact that this has had on his social life he states:
I've met lots of my current friends through music and it's definitely helped me to find people with the same interests as me but I don't really get a chance to go out and drink or have fun with them because we're all so busy with practice and gigs that we don't really get to see each other too often...Every now and then I realise that I haven't spoken to a person I used to be good friends with and it could be because of the amount of practice. (participant, B, 2025)
Through this participant B highlights the mixed impact that taking music seriously can have on one’s social life, this may be particularly applicable to people with autism. In participant B's case, he notes that in the past he has had many strong fixations which doctors and therapists belive may be a result of his ASD diagnosis. This indicates the potential dangers of this hyper-fixations and the issues that people with ASD may have with maintaining balance between music and their family and social lives. This was supported by participant D who voiced a similar view surrounding that music has had on her social life, discussing the how she often needs to sacrifice time with her friends who are not musicians while also acknowledging a net positive affect to her social life.
I do feel that music has allowed me to connect with a lot more people, like it’s a great way of connecting with people and networking and finding a community of people who are like you (participant D, 2025).
Although neither participant makes any direct connection between their social outcomes and music education, these two were the only participants who had their initial experience with playing instruments through music education, which may suggest that if ones first experience with learning a musical instrument takes place in formal education, it could strongly shape the identity of a student with ASD. This is supported by the current literature surrounding ASD, music and identity. Eljaam (2024) found that early exposure to a structure music environment can develop a strong musical identity for the students and that the passion developed in this area may then channel their social efforts towards those with resonating interests. Turner-Brown et. al. (2011) found that although children with ASD tend to develop much stronger, focused interests and that these interests are more prevalent than in neurotypical children, these interests tend to be nonsocial. This conflicts the fact that these two participants as both play instruments that are typically played within an ensemble (guitar and drums), but both participants also note that they found their experience in music education most useful when it involved social interaction and in fact dislike the course when this social interaction was removed or heavily limited. This demonstrates the potential that music education can have in challenging the social barriers associated with ASD, but teachers must be aware of the potential that these intense interests that often arise, may have an adverse effect on a student’s social capacity through limiting other interests. 


4.3: Confidence and communication
Low self-esteem and issues with communication are often seen in those with ASD and the social challenges that are presented by these aspects provide a defining feature (Attwood 2007,2000, cited in Hillier, et. al., 2011). The vast impacts that deficiencies in these areas can have in academic, social and professional success for this population made this a key area of research for this study.
Confidence and communication were two areas that showed great promise across all participants during this project. There appeared to be a clear link between the two areas regarding how these skills are developed and the courses which best contributed to maximizing development in these areas. All participants noted that they were given minimal opportunities to communicate with others during GCSE, with the classes involving more traditional music theory and lone working. Similar experiences were shared by participants regarding their experience in music A-level, with all but participant B documenting a negative experience with little long-term benefit. When discussing this, participant C noted:
I loved music and playing the piano but the strict, "sit down and listen" style of GCSE and A-level [music] made it feel like every other subject instead of something that I'm passionate about (Participant D, 2025)
Participant D discussed a similar experience in her A-level course. She states that she only chose to do the course as she already played drums and felt it made sense to do music for A-level. Regarding her experience in A-level music she stated:
We would have performance lessons at A-Level where we would just get put in a practice room for the duration of the lesson and practice by yourself, we never actually got taught how to perform and stuff... it was literally a completely solo thing. (Participant D, 2025)
Participant A, who did not do a music degree but only completed GCSE and A-level discussed little long-term benefit through his experience in music education. As explored by all other participants, he did not get did not get many opportunities to perform or take part in group work throughout these two courses. These experiences may suggest that active learning, such as instrument learning, performance and groupwork, is the most effective way in maximizing the long-term benefits that music education can have for those with ASD. Those who completed a degree in music (participants B, C, and D) voiced the benefits that the increased opportunities to perform and work alongside others in their undergraduate courses. Participants B and D shared similar responses surrounding the impact that increased performance opportunities can have on confidence, however, while participant D puts much of this directly down to her experience in her Music degree, participant B believes that this is more through the people he had met outside of education. Their answers on this topic are as follows:
Before I came to uni, I was so under-confident, but having done performance modules at uni and getting opportunities to perform with others and play on stage and stuff, it has definitely helped with my confidence (Participant D, 2025)
Yeah, it definitely helped me with confidence. I would never be able to stand up and speak to an audience or perform in front of them before I started playing guitar...To be honest, I’d say I'd more put that down to the people I've met outside of school though, like I didn’t do much performing in school (Participant B, 2025).
Like the experience of participant C, participant D was given minimal time to perform throughout her A-level and GCSE courses, but when at university, these opportunities became much more frequent. When asked whether her university course had helped to consolidate music as part of her future participant D stated:
Yeah definitely, because I wasn't really too sure, like when I was at school, I didn't really enjoy GCSE and A-level [music] that much... so being at uni definitely consolidated that (Participant D, 2025)
The link between performance and confidence is clearly demonstrated through these answers with participant B suggesting that the benefits that music can have for people with ASD are only actualized through performance. Despite participating in regular group work and therefore social interaction, participant B believed that the positive impacts in building confidence only became apparent to him through performing outside of school. This is further suggested through the response of participant A when asked about whether he feels that music education has helped with his confidence, stating:
No, I don't think so... I never got to perform at school at all... Playing outside of school has definitely made me more confident (Participant A, 2025).
Although participants were not specifically asked about whether music education has assisted them in gaining a better understanding of body language and unspoken communication, participant D discussed this when asked about the impact that music education has had on ability to communicate with others, stating:
When you’re playing in a band you have to develop and unspoken communication. One of the things that I struggle most with is non-verbal communication and facial expressions... I’ve kind of learned to communicate with people through different looks and body language so it has definitely helped with that (Participant D, 2025).
The responses received suggest that music education can be greatly beneficial in building communication skills and confidence for those with ASD and that these are maintained following the conclusion of the course, as evident through the answers of Participants C and D. However, it appears that this are only prevalent when a student is given regular opportunities for band work and performance, with participants making it clear that only the courses which allowed for performance supported their development in these areas. These findings are supported by the wider literature which supports the positive correlation between music performance and increasing confidence and social communication in students with ASD. A range of studies on school children with ASD and other disorders which tend to be associated with lower self-esteem and social skills. Hillier et. al. (2011) investigated the impact of a performance-based music intervention on the self-esteem and peer attitudes of 22 participants with a mean age of 18. Their findings showed significant increase in self-esteem and improvement in attitude towards peers as well as reduced anxiety. 
Although these studies demonstrate the effectiveness of music performance in increasing confidence and ability to communicate with peers, they provide no evidence to suggest that these benefits are maintained over time. Through the interviews completed in this study, there is suggestion that development in these areas is sustained over time, however it is important to note that all participants still regularly practice music and performance in their personal and professional lives to this day. Despite this, the role of music education in allowing for improvement in these areas is significant, particularly for participant B and D who started playing their instruments through formal education and have been doing so since then. This demonstrated the ability that a school has to create the circumstances necessary for these positive outcomes, even when they may not be directly observed through the course at hand. 

4.4: Emotional Impacts
The use of music as a tool for allowing those with ASD to express their emotions and improve their mood has been well documented however, there is a lack of research to suggest that the same benefits can be observed in formal music education. In this study participants were asked about how they felt that music education has impacted their ability to regulate or express their emotions and whether they felt that these impacts have sustained over time. Expression and understanding of emotions can be a particular challenge for people with ASD (Samson et. al., 2014), thus gaining a deeper understanding of the role that music education can play in improving the ability of those with ASD to express and understanding the emotions healthily is vital in understanding its wider impacts. Participants gave mixed responses to this question, with those who took part in more performance related lessons demonstrating more positive answers, but all participants notied that they believe that the long-term improvements to their emotional expression and understanding are likely because of continuing to play their instruments. All participants did state that playing an instrument was extremely important in allowing them to positively express their emotion and improve their mood, but none of the participants besides participant D (who had drum lessons within school) believed that these benefits arose directly because of music education at GCSE or A-level. There proved to be a clear limitation with this question as participants understandably struggled to relate emotional improvements directly to music education instead of their engagement with music in general. This was particularly problematic when trying to assess the long-term emotional effects of music education. Therefore, further research would be needed to definitively answer this question. However, there was a consensus among participants that playing an instrument can greatly improve mood at least in the short term, with all participants stating that playing their instrument can provide an extremely useful method of emotional regulation. This was agreed upon by all participants, however only participant D was able to connect this to her music education. She answered:
I see music as an emotional outlet, like it is somewhat regulating getting all that out. less so understanding my emotions but that's probably just me... having a drum lesson would always improve my day because it felt like an hour that I could just go and enjoy myself (participant D, 2025)
Participant C, despite rarely getting the opportunity to perform and practice at GCSE or A-level discusses the emotional benefits that he found from using piano as a stress management tool when he was at university:
When I was ever stressed-out with uni assignments, I would always just sit and play my keyboard for ages, and it would reduce the stress for sure and I would be able to keep doing work after that... It would just stop me feeling overwhelmed (Participant C, 2025).
The agreement between all participants on this topic, despite not necessarily building a case for long-term emotional impact, provides strong indication that instrument playing and practice can improve the emotional state and educational experience of students with ASD. The response of participant D supports the benefit of school supporting and introducing students with ASD to musical instruments and giving them the opportunity to try this within schools. The impacts that instrument playing can have for the emotional state of people with ASD is evident through the field of literature surrounding music therapy. There is significant evidence to support how instrumental activities can support emotional regulation for those with ASD through providing a non-verbal outlet for processing their emotions (LaGasse (2017). Participant D's observation of how instrument playing can provide an outlet for feeling overwhelmed is also supported through the literature on music therapy which indicates that musical instruments can work as a mechanism for reducing feelings of frustration Reschke Hernandez (2011).
In my research I was unable to find any research which indicates that the emotional impacts of learning an instrument can also be viewed in formal education classes, which is likely because this is an area which is often specifically targeted through music therapy and not music education. 

4.5: Cognitive impacts
Another theme that emerged among the interviewees was the opinion that music has improved their memory and thus benefitted them in other subject areas whilst they were attending school. This was noted by 3 of the participants with only participant A stating that he did not feel that this was the case, believing that he did not find any true overlap between the two. None of these participants stated that this benefit came directly as a result of studying music in school but instead due to playing their respective instruments and constantly training their memory through repertoire development. Furthermore, participants B and C noted that music allowed them to access a much deeper level of focus that other subject areas, but they found it hard to measure whether this improved their focus and performance in other subject areas. Participant B stated:
You do often hear that when your good at music you are good at things like maths or languages and to be fair, I was decent at these when I was in school...but I more put the languages down to the fact that my dad is from Nigeria, so I have always heard two languages spoken around me. (Participant B, 2025)
Participant C on the other hand shared quite a positive response in this area, however unlike the literature discussed above he believes that his enjoyment of music classes within school increased his engagement with school as a whole. 
Music was the only subject I actually enjoyed in high school... it's the only reason I stayed on to do my A-levels and go on to uni instead of doing a trade or something (Participant C, (2025)
The varying responses from the participants in this area appear to be in line with the literature on how music education can impact a student’s abilities in other subject areas, with differing extents of success viewed across different studies. This could be attributed to the fact that Autism is a highly individualised disorder with wide variation in symptoms and useful treatments. This is supported by the findings of Simpson and Keen (2011) who performed a meta-analysis which found that although musical interventions can lead to an improvement communication, socialisation and behaviour when these areas are specifically targeted, but there was no consistent improvement in these areas when they were not specifically targeted. Sala and Gobet (2017) found similar inconsistencies in a meta-analysis of studies discussing the impact that music training can have in other subject areas, with results suggesting that music education does not reliably enhance cognitive and academic skills despite moderately enhancing the memory and intelligence of students. On the other hand, Eljaam (2024) found that music education can have extremely positive effects for students with ASD, highlighting positive findings for many skills that are vital in a range of subjects, such as problem solving, concentration and memory, finding that studies which do not support this often present limitations within them, such as the design of the lessons not meeting the needs of the participants. The findings of this study also indicate that the cognitive impacts of music education are most beneficial for students with ASD when their curriculum involves instrumental lessons due to intellectual and sensory demand.
Despite the mixed responses received regarding the direct impacts that music can have across other subjects, participant D, who had drum lessons within school throughout her secondary education, discussed how learning an instrument within formal education had helped her in other subject areas, particularly regarding its impact on memory. She notes that she believes that this is largely down to the regular use of sheet music and how this improved her visual memory, particularly helping her in written examinations. Furthermore, she shares a positive response to how she feels that learning through sheet music has affected her memory years after her experience in formal education, stating:
"I learned drums through sheet music, so I think that this has definitely help with my visual memory for exams...I think it still effects how I process visual information when I need to remember things, even though I rarely use sheet music now (Participant D, 2025)
 Given all other participants expressed a similar viewpoint surrounding the impact that learning an instrument can have on memory, this may be an area that educators ought to consider supporting for those with ASD.


5: Conclusion
5.1: Summary of Results
Through the interviews and wider literature surrounding the impact that music education can have on the cognition of students with ASD, it is evident that music education has the potential to improve certain areas of cognitive function such as memory and focus, however this potential is evidently not always reached through the modern curriculum for these students. The variation in reports observed in the interviews as well as the pre-existing literature suggest that this may be down to the individualism of ASD as well as the differences in how teacher may approach teaching a topic. There is still little evidence to support that the cognitive impacts gained through music education can be maintained over time. This proved to be difficult to measure in this study as all participants still actively engage with music and thus the cognitive processes that come with music education, limiting the ability to separate the impacts that are a direct result of music education to those that have come through regular instrument practice outside of school. This limitation was also prevalent in distinguishing the long-term emotional impacts that music education has for students with ASD, as similarly, participants struggled to differentiate the impacts of their instrumental and educational experiences, and the current literature was not conclusive. This studies investigation of long-term social impacts of music education for those with ASD demonstrated that there is potential for formal music education to have a positive and lasting impact on a student’s social skills, however like many associated areas such as confidence and communication skills, the benefits appeared to be only realized through increasing the amount of performance and interpersonal work within music. This is particularly relevant to GCSE and A-level courses, which tend to limit this element of music education. This research indicates that increasing the amount of performance in these courses will improve the communication and social skills of students with ASD and that these benefits are likely to be maintained overtime. In many formal educational settings however, it may not be possible to increase the level of interpersonal work in music education due to the curricular requirements and resource management. The evidence suggests that great benefit would be seen in all students, but particularly those with ASD if policymakers reconsidered these restraints and allowed for more time and resources to be at the disposal of music teachers. In situations where this is not currently feasible, allowing for students with ASD to learn an instruments within school and starting this from a young age. The benefits that this could provide to students with ASD are evident through the interviews discussed above, with all participants believing that most of the benefits that have come as a result a music have primarily come through learning an instrument. This could also allow these students to create the own performance opportunities outside of formal education, allowing for them to achieve the benefits that in-school performance may have provided. 

5.2: Areas for Further Research
Although the field of literature surrounding the impacts of the music education for the students with ASD is growing, there are several areas which require further research to attain a comprehensive understanding of the subject's value to these students.
Regarding the research questions at hand in this study, the methods used provided a few limitations which compromised gaining a comprehensive understanding of the long- term impacts that music education can have for those with ASD. The findings of this study may have been self-fulfilling through the recruitment methods used as all participants actively engage with music. This also created difficulty in differentiating the long-term benefits that came as a direct result of music education and those that came from actively engaging with music outside of formal education furthermore, this study only involved people with ASD, preventing a comparison to be made to those without ASD. In future research I would advise a longitudinal study which monitors a larger sample size of students with ASD throughout their education with measurements taken at multiple stages of their educational experience, allowing for comparison between the those who chose music for GCSE and beyond and those who did not. A study using these methods would also allow for more comprehensive research surrounding the more specific factors which lead to a successful educational experience for students with ASD. 
The impacts that theory-based music classes can have for those with ASD is an area which also exhibits a lack of research particularly regarding the long-term impacts that it can proved to these students. Given that much of GCSE and A-level music education is centred around learning music theory, I believe that this requires further justification. Unlike most other arts subjects, early music education tends to teach more about the history and theory, teaching students about the inner workings of music while limiting their ability to actively engage with it, thus I believe that further research on the structuring of music education could clarify inform a more beneficial curriculum for all students.
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