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Abstract

Autism Spectrum Disorder (ASD) presents a complex neurodevelopmental challenge
impacting social interaction, communication, emotional expression, and cognitive abilities.
The continuous rise of this population, this topic has become a growing interest for
educational and governmental bodies to explore effective and innovative approaches to
support those affected individuals. Researchers have suggested music education as an
emerging technique due to its inherent appeal and multifaceted engagement. However,
implementing music education as an intervention strategy is still a fertile area in the literature
that demands more research and investigation before putting it into practice, therefore the
purpose of this study is to investigate the impact of music education on the developmental
skills of individuals with ASD. The research conducts a comprehensive review of case
studies involving general music lessons, instrumental training, and integrated music in
education. Through a detailed analysis across social, emotional, cognitive, and motor skill
domains, the study unveils how music education fosters social interaction, emotional
expression, concentration, and motor coordination among individuals with ASD. The
immersive nature and universal appeal of music offer promising pathways to enhance
developmental capabilities in this population. Synthesizing these findings underscores the
positive impact of music education on ASD developmental skills, advocating for its
integration into tailored intervention plans to optimize learning experiences. However, further
research remains essential to establish precise links between music techniques and targeted
developmental needs, facilitating the design of more effective and personalized intervention
strategies.
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Introduction

Autism spectrum disorder ASD is characterized as a neurodevelopmental disorder that affects
individuals mentally and physically from early childhood till late years of life (Joon et al.,
2021). The developmental disorder manifests a wide range of symptoms that varies from a
person to another and can evolve over time. Based on the American Psychiatric Association
(2013), people with ASD commonly display a deficit in social interaction and
communication. They struggle in sharing attention, exchanging conversations, and have a
lack of interest in interacting with others (Liu et al., 2021). Another symptom of ASD is
emotional understanding deficit particularly having trouble in expressing feelings and sharing
emotions with others (Joon et al., 2021). Moreover, the mental disorder of ASD affects the
intellectual abilities of this population in regard to the process of thinking, maintaining
information and concentration (World Health Organization, 2021). All the above symptoms
are mainly associated with motor abnormalities that target the physical strength and body
synchronization in addition to hands and visual coordination, accompanied with motor
repetitive behaviours (Staal, 2015). As a result of its core symptoms, ASD negatively impacts
person’s quality of life through limiting day-today functions and learning abilities (Joon et
al., 2021).

Thus, ASD has recently become a growing area of interest due to the continuous rise of this
population (Preis et al., 2015). Based on the World Health Organization (2021), 1 child in
every 160 in the world is classified as having ASD. These statistics have led educational
systems and governments to take actions in terms of including these individuals in schools
and designing appropriate strategies to support their learning. For example, The United Arab
of Emirates government has initiated several programs and rules to improve the quality of life
and education for children with ASD (UAE government, 2021). In particular, the UAE
federal law No0.29 2006 protects the rights of people of determination including ASD, to
receive equal learning opportunities and guarantees the resources needed to maximize their
education. It states that all schools are required to make modifications in their teaching and
learning to cater the needs of this population (UAE government, 2021). In 2021, the Minister
of Community Development in UAE have also launched 14 new initiatives under the national
policy of autism (UAE Ministry of Community Development, 2021). It focuses on educating
the community through creating reliable information and guidelines about this spectrum.
Additionally, starting new intervention centres to support early diagnosis, high quality
intervention plans as well as guidance in their future journey (UAE Ministry of Community
Development, 2021).

Moreover, researchers have been remarkably interested in examining a variety of intervention
approaches to identify effective plans on individuals with ASD. Findings in the literature
proposed different strategies that are deemed to be beneficial on the developmental skills of
persons with ASD (National Autism Centre, 2009). For instance, story-based intervention
consists of narrating or acting stories to teach children with ASD appropriate behaviours and
responses in daily living and learning situations (Wong et al., 2015). Another example is the
antecedent package strategy that aims to modify the environment of children with ASD to
maximize their learning. This can be applied through reducing factors that trigger symptoms,
including the learner’s preferences in the choice of peers, resources, and toys in addition to
including visuals in instructions (Will et al., 2018).

Music education has been also suggested in the literature as an emerging technique in
addressing core deficits of the disorder as well as increasing learning abilities of students with



ASD (National Autism Centre, 2009). Researchers have recommended music as an
intervention strategy due to various reasons. To begin with, children are surrounded by music
since they are born, and they are observed to be naturally sensitive to it and capable of
emotionally responding to it (Constantin et al., 2015). For example, a calm music can sooth
them down to sleep or a happy music can lift their mood and increase their interaction. On
top of that, music is considered as a universal language that is understood and well received
by all children from all ages and abilities (Preis et al., 2015). It is mainly a source of
entertainment and interest that can spontaneously trigger attention and focus. It creates an
intrinsic motivation that is powerful in terms of enhancing engagement and modifying
behaviors (Lakes et al., 2019). Furthermore, practicing music provides a neurological
stimulation as it requires a sequence of sensory, auditory, and cognitive skills in addition to
motor movement and imitation (Bacon et al., 2020). This multi-engagement of different body
and brain parts may have a potential benefit on the developmental skills of children with
ASD (Schwartzberg & Silverman, 2016).

Music can become an appealing technique to be adopted by teachers who are facing
challenges in finding evidence-based interventions that meet the needs of pupils with ASD.
However, implementing music education as an intervention strategy is still a fertile area in
the literature that demands more research and investigation before putting it into practice
(Dumont et al., 2017). Therefore, the research question of this study is: What is the impact of
music education on the developmental skills (social, emotional, cognitive, and motor) of
students with ASD. The purpose of this study is to review and examine case studies in the
literature to provide more quality evidence in this field and answer the research question. The
selected articles are aligned with the research question and cover different techniques in
music education: general music lessons, instrumental lessons, and integration of music in
other school subjects. The paper will first unpack the results of the studies under 4 different
themes: social, emotional, cognitive, and motor. Afterwards, a discussion is presented to
summarize the findings, analyse it, and generate new results that will answer the proposed
research question.

Body

Research in the field of ASD, have focused on the active use of music education as an
intervention strategy for students with ASD, ranging from singing, listening, playing
instruments, music-based movements as well as including it in curriculum subjects (Bacon et
al., 2020). Researchers state that there is an existing relation between music and autism as
they share overlapping mechanisms (Bacon et al., 2020). As a way of explanation, musical
practices activate multiple skills such as interaction with musicians, sensory and auditory
stimuli through listening and reading music, executive functions through memorizing, and
analysing music, in addition to physical movement through playing instruments and dancing.
All of the mentioned skills are found to be core deficits in children with ASD. Therefore,
researchers declare that music depends upon several physical and mental capabilities that can
particularly target the skills of individuals with ASD (Schwartzberg & Silverman, 2016).
Hence, this part will present case studies in the literature that investigated the impact of music
education on the developmental skills of ASD: social, emotional, motor, and cognitive.

Social

Due to their developmental disorder, students with ASD lack the ability to communicate with
their environment (American Psychiatric Association, 2013). They have deficit in the skill of


https://onlinelibrary-wiley-com.ezproxy.uow.edu.au/doi/full/10.1002/aur.2553#aur2553-bib-0001

cocreating meaning of an object or event with another human. In other words, they cannot
share attention or thoughts with their entourage, which prevent them from verbally or
physically responding (Vivanti et al., 2017). Thus, students with such condition are unable to
socially interact with their peers during learning nor participating in any collaborative tasks
(Liu et al., 2021). Studies in the literature have discussed the impact of learning music on the
social capacity of students with ASD.

For example, the study of Vaiouli et al. (2015) have examined the benefit of implementing
music lessons on the social development of 3 autistic kindergarten children in a special
education class. Vaiouli et al. (2015) stated that the participants used to only communicate in
basic situations such as saying good morning, requesting for something by pointing at it, and
their main struggle was to engage in back-and-forth conversations or taking turns in a certain
activity. During collaboration time, they avoided participation and displayed aggressive
behaviour such as biting and kicking. They have attended 9 months of music classes that
consisted of interaction-based activities such as singing, responding to songs with actions,
and interplaying instruments with the teacher and other students.

The findings reveals that students’ level of engagement has noticeably increased shortly after
the implementation. Vaiouli (2015) declared that students were highly enjoying music which
spontaneously stimulated their interest and attention to their entourage. They started focusing
on faces, singing with their peers, holding their hands, and even initiating conversations.
Those findings are aligned with the study of Lakes et al. (2019) which indicates that during
music class, the level of engagement of 8 autistic students aged 7 to 12, were similar to
typical developing children. Lakes et al. (2019) argued that their amusement in music has
involuntarily involved them in group activities which have regulated their social skills and
limited their disruptive behavior.

The above-mentioned study of Vaiouli (2015) also discussed another social benefit of music
education which is nurturing social relationships. During interviews, parents of the
participants have explained that their children are using music as a communicative tool with
their peers which helped them in making friendships for the first time. For example, they call
their friends in school or their siblings at home to make music performances and sing
together. These views echoes the findings of Cook et al. (2018), which argued that the
synchronization of singing and moving to music as a group have removed boundaries
between students and facilitated their social communication. In other words, music has
enabled students with ASD to bond and be friends with typical students inside and outside the
classroom.

Furthermore, the study of Cook et al. (2018) highlighted that engaging in music lessons
develops the prosocial skills such as displaying positive behaviour and volunteering to help
peers in class. Similar findings were concluded in the study of Lowry et al. (2018), which
discussed the positive impact of playing the drums on all 18 participants aged 7 to 9, in terms
of taking initiatives in class to support their peers and the teacher. The study of Draper (2021)
on two G1 ASD students also indicates that taking music lessons have made them feel
successful and capable like other students. As a result, they became confident enough to
redirect their friends, offer to model how to play the violin and even lead music groups
through hand movements.

Verbal expression in conversations have also been examined as one of the benefits of music
education on this population. For instance, the above-mentioned study of Lowry, reported



that group drumming have played a role in making students feel that they are part of a
community. It has decreased their social anxiety and supported them in becoming more vocal
through expressing their needs and communicating with their entourage. Similar findings
were present in the study of Foley (2017) which indicated that learning music requires a lot of
interaction through speaking such as requesting the desired instrument, asking which rhythm
to play, and counting the beats. Students were practicing those skills one class after the other,
which has developed their ability of using the appropriate words in each social situation. It
should be noted that the teacher was aware of the social difficulties of the 9 participants
through observing them in action and reviewing their intervention plan prior to the study.
Thus, the teacher has focused on practicing verbal communication based on their needs and
embedding it as part of their class routine.

On the other hand, there is a limited number of studies in the literature that have
demonstrated negative or neutral impact of music education on social skills of individuals
with ASD. As an example, Preis et al. (2015) argued that listening to music have shown no
remarkable improvement on the engagement nor the social responsiveness of 5 boys with
ASD aged 4 to 6. The teacher have put background music during learning time for 28 weeks,
where the chosen playlist was a mix of songs without words and from three different styles:
reggae (Jamaican rhythmic music), classical and for kids. The results showed that students
could not build any connection with the selected music as there was a lot of different styles
and songs that they are not familiar with. Thus, background music did not contribute to any
major changes in their social behaviour compared to their learning time without music.

Another example is the study of Mdssler et al. (2020), that was conducted on 48 kindergarten
students with severe ASD symptoms. The findings revealed that considering music as an
intervention was not successful in developing social skills nor increasing participation in
class. Although the teacher was well trained in delivering interactive activities, but students’
abilities were very low and not receptive to such instructions. Mdssler et al. (2020) argued
that students with strong ASD symptoms require first lessons that focus on body and vocal
expression such as moving around in a big space and singing loudly, which was not present
in this study.

Emotional

It is generally recognized that autism is associated with a deficit in emotional processing,
particularly understanding own and others’ emotions (Elmose, 2016). By way of explanation,
students with ASD fail to identify and label their feelings which results in poor and
incoherent emotional expression (Costa et al., 2017). On the other hand, they fail perceiving
emotions of other people especially reading face expressions, which limit their ability to
respond appropriately (Griffiths et al., 2017). Given the emphasis of music as an art of
expressing emotions (Tan et al., 2018), many researchers were interested in examining the
role of music in addressing emotional problems in this population.

For instance, Wagener et al. (2020) conducted a study on 19 students with ASD aged 9 to 12,
to examine the effect of listening to background music on recognizing angry, sad, and happy
faces. The researcher selected compatible music for each photo that shows a person doing a
face expression. For example, a calm slow music for a sad expression and fast jazzy music
for a happy face. The results revealed that students were strongly influenced by the music
they were listening while looking at the photos. They demonstrated higher ability of facial
expression recognition compared to the same activity without music. Wagener et al. (2020)



argued that music and emotions are interconnected therefore it is recommended to integrate
listening to music more in lessons such as storytelling and role play. The findings of this
study are consistent with the ones of Brown (2017). It applied the same procedure on 20
elementary and middle schoolers students with ASD and compared it to the response of 30
other neurotypical students. The results indicated that students with ASD were able to
identify face expressions while listening to music, like students with typical development.

Katagiri (2009) directed a similar study that investigated the effect of two music techniques
on face expression recognition: listening to background music and singing songs about each
emotion. After attending 8 lessons of emotional understanding, the findings revealed that
both techniques are more beneficial than verbal explanation, whereas background music is
found to be the most effective. According to Katagiri (2009), background music stimulates
the emotions of students with such condition and allow them to connect it to the body
expression or the situation they see. During interviews, parents explained that they rarely
show their children any sad or angry feelings which has made it challenging on them to
understand it in their social life. Parents believed that background music aided their children
to be exposed to such feelings and to read the body language related to it.

Another challenge in the emotional domain of autism is the expression of own emotions
(Huang et al., 2017). Individuals with ASD know when they are experiencing a certain
feeling, but they are not aware whether it is sadness, happiness, or anger (EImose, 2016).
Hence, they face difficulty in recognizing, describing, and expressing their emotions (Huang
et al., 2017). Several studies have found that music is a successful tool to help students in
encoding their emotional state. To give an example, the study of Constantin (2015) revealed
that after attending intensive music lessons of singing, dancing, and playing instruments, 9
special needs students with high emotional deficit, became capable to identify their emotions
in situations that occurred in class. They have also chosen singing and drawing as ways to
express it. However, most of the students have displayed difficulty in speaking and choosing
the right words to describe what they feel. Constantin (2015) stated that music is a vital tool
in encouraging special needs students to build a process of emotional expression, but it does
not support them in verbalizing it.

Furthermore, lacking the ability to understand their own feeling is mainly correlated to poor
self-regulation of emotions (Cai et al., 2018). Children with ASD get exposed to high
pressure when they cannot relate to what they are going through, and lose control over their
emotions (Nuske et al., 2017). As a result, they experience high anxiety and display
aggressive behavior such as crying, screaming, and hitting (Beck et al., 2020). Researchers
considered music as a potential tool of treating the poor regulation of negative feelings of this
population.

For example, Rose et al. (2018) declared that taking Horn (blowing instrument) lessons in
school have been emotionally beneficial for CB, an 8-year-old boy diagnosed with ASD. It
has created in him a self-accomplishment feeling which has reduced his negative feelings and
boosted his emotional well-being. His parents declared that CB suffers from anxiety and
depression accompanied by aggressiveness, but as a result of Horn sessions, CB became
more in control of those feelings and less agitated in public. It is also reported that CB started
using his Horn as an outlet of his feelings in school and at home. Whenever he is stuck with
his emotions and not able to translate it, he would go to the music room and play the Horn as
a way of getting distracted from what he is going through. Additionally, the results showed
that performing the horn in front of the class, has lifted CB’s confidence, and trained him to



find adaptive strategies in challenging situations. For example, during a class concert, instead
of screaming or crying to express his stress, CB has shared a laugh with his friends, which
has protected his feelings and calmed him down to resume his performance. Having said that,
Rose et al. (2018) argued similarly to Constantin (2015), that music supports students with
ASD in choosing better ways to control and express their emotions, but it does not fully help
them in verbalizing or solving their negative feelings.

Motor

Individuals with ASD are generally characterized by a delay in their motor function due to a
neurodevelopmental disorder (American Psychiatric Association, 2013). It affects gross
motor skills such as physical activity and body coordination, which are often accompanied by
motor repetitive behaviors like body swaying, tapping hands and rocking feet (Hollander et
al., 2018, p. 146). They also experience problems in fine motor skills such as hands
movement, visual coordination and words pronunciation (American Psychiatric
Association, 2013). These issues have troubled their daily living in terms of limiting their
independence in school tasks and their participation in activities (Memari et al., 2015).
Literature have discussed music as a beneficial technique on the gross and fine motor skills of
students with ASD.

For example, Woodman et al. (2018) investigated the effect of music on the physical activity
of 13 ASD students between 5 and 13 years old in a private special education school. The
purpose of the study was checking the changes that occurred on their morning jog after
combining it with listening to music. Data of the study were collected from observing
students, checking their waistbands, and interviewing their teachers. The results highlighted
motivational impact of slow music on the intensity and speed of their physical ability.
Woodman et al. (2018) stated that slow music has aided students to regulate their strength
and enable their focus. Woodman et al. (2018) also recommended including slow in any sort
of movement lessons, in the purpose of not only increasing their physical intensity but also
strengthening their motor skills and body muscles.

Similar findings were present in the study of Imankhah et al. (2018) that aimed for
embedding music in an intervention plan for 30 Grade 3 students with ASD. High
experienced music educators created 15 music lessons aligned with the “Orff” teaching
approach. It is based on delivering music in an active setup where the body is engaged in
intense movements such as dancing, singing, and playing percussion instruments. The results
reported a progress in the motor involvement and body coordination of the participants.
Imankhah et al. (2018) argued that students were naturally understanding and following the
rhythm while applying all music instructions. This sort of rhythmic practice has balanced
their body posture and movements. In addition, listening and playing music stimulated all
their sensory functions which maintained their focus during music activities. For example,
when playing a triangle, its high pitch triggered their listening and awakened them to stay on
the rhythm. Their consistent repetition of fast responses contributed to adapting their body to
voluntary well-rhythmic actions such as symmetrical walking, turning, and bending.

In support of those findings, Sanglakh et al. (2017) argued that musical rhythmic activities
are more efficient on motor proficiency than free movements. In this study, 22 elementary
participants with ASD, were blindly assigned to two groups, one experimental that consists of
playing percussion instruments, and another control group of only movements such as
hopping, crawling, and climbing. The results documented a progress in both groups, whereas
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the experimental group displayed higher effectiveness. As students were shaking or banging
the drums on beats, their upper limbers have noted to be strengthened. Moreover, the
structured movements based on music beats improved their motor timing which created a
sense of balance between their body and time and reduced their repetitive behaviors. For
example, when an individual with ASD is trying to eat, he will be aware of his movement
towards his mouth and understand when the next movement should be done. He will no
longer expresses confusion about motor functioning which will limit his irrelevant pattern of
behaviors.

Furthermore, research studies have investigated the influence of learning music instruments
on the fine motor skills of this population. The previously mentioned study of Rose et al.
(2018) stated that playing the Horn, like all wind instruments, requires blowing, lips vibration
and fingers pressure, which triggers the face, tongue, and hands muscles. As a result, CB (8
years old boy diagnosed with ASD) have displayed improvement in daily motor skills such as
catching a ball, whispering, and articulating words. Moreover, reading music notes and
concentrating on different signs on music sheets, resulted in reinforcing CB’s visual
coordination and enhancing his control over his eyes in tasks and during conversations.

Those results match the study of Spak and Card (2019), which conducted a 1-year
intervention plan of drumming sessions for a 12-year-old boy with severe motor impairments.
The outcome of the study revealed that after few months, Reily attained remarkable progress
in his hands and feet movements such as speed control, catching, grabbing and balanced
jumping. Additionally, playing on a full drum set involved Reily in different actions at the
same time. He was asked to kick the pedal with his feet while flipping the stick or banging
the drums with his hands. Spak and Card (2019) stated that the multifunction of different
body parts during drumming have extended Reily’s perception and allowed him to view and
anticipate the motions around him.

This study does not reflect the findings of Lowry (2019), which indicated no significant
changes on the fine motor skills of 18 elementary students with ASD, after participating in 10
drumming lessons. Lowry (2019) declared that those results are due to different reasons.
First, the starting point of the participants is very low as music is not embedded in the
curriculum and students were never exposed to any music lessons before. In addition,
students were showing signs of worry and anxiety before and during the lesson because of all
the changes that they were experiencing. They were not only disturbed by the sound of the
drums but also the lessons were delivered by new teachers and in a different setup from what
they are used to. Lastly, the drumming exercises were not complex enough to target all fine
motor skills of the students. Therefore, Lowry (2019) recommended further research in this
domain while taking in consideration all those limitations.

Cognitive

For ASD individuals, impaired cognitive development is one of the core symptoms resulting
from brain disfunction. They experience a difficulty in processing information leading to a
restriction in several cognitive skills such as memorizing, spatial ability, problem-solving,
and language acquisition (Asberg Johnels et al., 2021). To elaborate more, children with ASD
are unable to maintain information in their memory, connecting it to other ideas and
generating new concepts based on previous knowledge (Ramain et al., 2021). Those
problems are preventing students with ASD from having a purposeful learning experience
and high academic achievement (Erickson & Geist, 2016). Supporting the developmental



cognition of this population requires a learning experience that emphasizes on language,
communication, and teaching of symbols, which can occur in music education (Erickson &
Geist, 2016). Thus, researchers were interested in assessing the effect of music on different
cognitive abilities of this target group.

For instance, Koolidge and Holmes (2018) explored the impact of three musical conditions
on the spatial ability of 87 primary students in a private school. Participants were asked to
complete a 12 pieces jigsaw puzzle while listening to music without words, music with words
and without music. The purpose of this study was to check their ability of recognizing
different shapes, memorizing it, and connecting it together. The choice of the music was
based on children’s preferences and parents’ advice to establish familiarity. It is important to
mention that researchers have met several times with the participants and played with them to
build a trusting relationship and ensure that they are ready to participate in the game. The
findings demonstrated that listening to background music without vocals was the most
beneficial condition, whereas the two other conditions presented the same low results.
Koolidge and Holmes (2018) indicated that there are several factors associated with the
superiority of background music. First, music with words exhausts the brain and consumes
the focus needed for the task whereas background music decreases external distractions and
sustains their focus-task. Second, the familiarity of the song enabled students to connect to
the music which facilitated their concentration. Lastly, the joyful background music has
boosted their mood and aided the performance of their cognitive skills.

Literature have also reported the benefit of music-based learning on the cognitive skills that
contribute to academic achievement of this population. Mastropieri and Scruggs (1997)
consider reading comprehension as one of the most essential learning skills in schools. In
fact, children with ASD might be able to read accurately, however they lack the skill of
forming connections and structure of what they read (Ramain et al.,, 2021). Hence,
Schwartzberg and Silverman (2016) conducted a study to compare the comprehension of
reading a short story for 3 days on two groups: control group with no music and experimental
group with listening to the story in sort of singing. The story chosen included visuals in
addition to being short and with appropriate vocab to meet the needs of the participants. The
results revealed that the experimental group have displayed higher potential of
comprehension than the control group.

Schwartzberg and Silverman (2016) hypothesized that the stimulation of multiple auditory
senses through singing and visuals, activated the nervous system and enabled different
cognitive domains specially the ones responsible for memory, concentration, and speech.
Moreover, the memory retrieval of the participants got associated with the music they hear
and the photos they see, which have facilitated the process of comprehension.

Those findings are in line with the study of Simpson et al. (2013) which argued that language
acquisition increased when embedding singing in lessons. This study aimed to compare
learning new vocabulary in verbal explanation and sung condition. Twenty-two participants
received 15 lessons of learning about the theme garden using the music of “Twinkle
Twinkle” where the lyrics was replaced by the lesson explanation. The results show a higher
acquisition of language in the sung condition. Simpson et al. (2013) indicated that the
engagement of students with the music have maintained their concentration for a longer
period and enhanced their memory function. Additionally, the familiarity of the song
“Twinkle Twinkle” has also contributed to increasing their interest on the new terms.



Similarly, Said and Abramides (2020) investigated the impact of music lessons on reading
and writing of 40 students with ASD. The outcome of the study documented higher academic
achievement in both skills compared to other 40 participants who are not exposed to music
lessons. Said and Abramides (2020) declared that learning music pushes the brain to work in
a network, where the students are reading notes, sending messages to the brain to play it,
translate it through a hand movement and then listening to it. As a result, a communication is
built between different areas in the brain responsible for verbal language, memory, and
analysis.

Furthermore, several studies have considered music as potential strategy to improve problem-
solving in this population. For example, Rose et al. (2018), a previously mentioned study,
indicated that after few months of taking Horn lessons, CB’s IQ has elevated as well as his
skills in problem solving and far transfer effects. In other words, CB became capable of
adapting to any new challenge, analyzing it, and finding appropriate solutions. For example,
during Horn practices, CB struggled in reading the music notes, but he came up with a
solution for himself by color coding the lines and spaces on the staff. According to Rose et al.
(2018), his cognitive skills and specially reasoning has reached the same level of a typical
developing child.

This finding is consistent with another previously mentioned study of Foley (2017) which
explains that after implementing music lessons for 3 elementary students with ASD, their
problem-solving skills were noted to be developed. For example, when the teacher gave
Alberto a new complex rhythm to play on the drum, he analyzed the previous rhythm content
and successfully solved the task. Another example was during Casper’s practice on the
instruments where he was meant to hit a tambourine every time the teacher gives a sign.
Casper was struggling to pick and hit the tambourine on time, so he figured out a way to
solve this issue, by putting the tambourine on the desk as it closer and will take less time to
grab it.

Discussion

The overall findings generally present positive impact of music education on all
developmental skills of students with ASD. First, it indicates that learning music enhances
different social aspects in this population: engagement, interaction, verbal conversation,
social bonding, and prosocial attitudes (Vaiouli et al., 2015; Cook et al., 2018). Moreover, the
results show that music supports children with ASD in emotional understanding of their own
feelings and others’ facial expressions (Rose et al., 2018; Wagener et al., 2020). However, the
insights of some studies confirm that music only aids in venting emotions but has no role in
encouraging children with ASD to verbally express it (Constantin, 2015; Lowry 2018).
Furthermore, the findings prove that music provides opportunities for individuals with ASD
to increase their physical ability, body coordination and synchronization in addition to
reinforcing fine motor skills such as hands movement, speech control, and visual
coordination (Sanglakh et al., 2017; Spak & Card, 2019). Lastly, music activities stimulate a
range of cognitive skills in the brain such as concentration, memory, spatial task, language
acquisition and problem-solving (Simpson et al., 2013; Schwartzberg & Silverman). There
were very few results that presented no significant impact of music education but that was
mainly due to some limitations within the studies. For example, design of music lessons that
does not meet the age and needs of the participants (Lowry et al., 2019). Another existing
limitation is the wrong choice of music that students were not able to connect to (Preis et al.,



2015). Lastly, the limited access to resources that prevented teachers and students from
reaching their full potentials (Mdssler et al., 2020).

Moreover, based on the analysis of the findings, several music techniques are observed to be
more beneficial on some developmental skills than others. For example, music lessons that
include collaborative singing and movement, are found to be the most efficient on the social
capacity of this population (Vaiouli et al., 2015; Foley, 2017). On the other hand,
instrumental practices are reported to serve the gross and fine motor skills in terms of
rhythmic body movement and muscles training of hands, feet, face ad eyes (Rose et al., 2018;
Spak & Card, 2019). Additionally, instrumental lessons are observed to enhance the brain
function and cognitive skills due to the requirement of several intellectual and sensory
function. Regarding integrating music in other subjects, listening to slow joyful music is
noted to be effective in maintaining students’ focus, reducing distractions, and enhancing
emotional understanding (Woodman et al., 2018; Wagener et al., 2020). Whereas, singing
spoken songs is mostly beneficial in lessons that demand new vocabulary acquisition such as
reading and science (Simpson et al., 2013; Schwartzberg & Silverman., 2016).

On top of that, the analysis of the results allows us to point at several factors that are
responsible for successful implementation of music practices for students with ASD. First, it
is essential to build a positive relationship with the students before starting music lessons as
they need time to adapt to new faces and new routines (Koolidge & Holmes, 2018). Second,
taking in consideration the music preferences of the students contribute to building familiarity
and optimizing their execution (Simpson et al., 2013). Third, incorporating other sensory
stimuli with music such as photos and videos raises the involvement and response of this
population (Wagener et al., 2020). Lastly, music teachers must be aware of students’
intervention plan, their weaknesses, and strengths in order to design lessons that focus on
solving their difficulties and meeting their needs (Foley, 2017).

To sum up the discussion of findings in correspondence to the research question, music
education has a positive impact on the developmental skills (social, emotional, cognitive, and
motor) of students with ASD. The new concluded results provide teachers with evidence to
consider music education as part of the designed intervention plan for these individuals.
Additionally, it redirects their planning and teaching strategies to the right music technique
based on the skill that they are working on improving. Lastly, it gives them factors to
consider and other mistakes to avoid, to ensure a successful implementation of the music
practices.

Conclusion

ASD is defined as a neurodevelopmental disorder causing impairments that are observed on
individuals from an early age and continues later in their adulthood (Joon et al., 2021).
Children with ASD exhibit a wide range of symptoms that mainly consists of social
interaction deficit, lack of emotional understanding, limited intellectual abilities and motor
abnormalities (American Psychiatric Association, 2013). The severity of the symptoms
changes from a person to another but can improve with appropriate interventional strategies
(World Health Organization, 2021). Therefore, researchers were interested in investigating
several intervention techniques to improve the skills of this population as well as their
learning experience. Given the enjoyment approach of music and its multiple engagement of
several physical and mental functions, researchers recommended music education as one of
the promising strategies to be applied on students with ASD (Bacon et al., 2020). Hence, this


https://onlinelibrary-wiley-com.ezproxy.uow.edu.au/doi/full/10.1002/aur.2553#aur2553-bib-0001

study aimed to examine existing case studies in the literature and connect its findings to
answer the research question: What is the impact of music education on the developmental
skills (social, emotional, cognitive, and motor) of students with ASD?

The findings of this study show that music lessons unvoluntary engage students with ASD in
social interaction, remove the social barriers between peers and facilitate their
communication (Vaiouli et al., 2015; Cook et al., 2018). Moreover, music is a beneficial tool
in teaching students how to label their emotions, express it and decode the emotions of others
particularly face expressions (Rose et al., 2018; Wagener et al., 2020). Regarding cognitive
skills, music is responsible for limiting distraction and reinforcing concentration during tasks.
In addition, the involvement of several tasks during music practices provokes the brain
function and ameliorate intellectual skills such as memory, spatial tasks, problem-solving and
literacy (Simpson et al., 2013; Schwartzberg & Silverman). Lastly, findings present that
rhythmic music contributes to balancing the body coordination and symmetric movements.
Additionally, the occupation of different body parts such as hands, mouth and eyes during
instrumental lessons reinforce fine motor skills, eye control and words articulation (Sanglakh
etal., 2017; Spak & Card, 2019).

Considering all the given findings and discussions in this research, we can conclude that
music education has a positive impact on the developmental skills (social, emotional,
cognitive, and motor) of students with ASD. It allows us to recommend music education as
an intervention tool to be adopted in schools to meet the educational needs of this population
and improve their learning experience inside and outside the classroom. However, further
research is needed to validate the proposed connection between the music technique used and
the desired developmental skill to facilitate the process of designing interventional plans
where the music practices match the targeted need.
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