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Abstract: Autism Spectrum Disorder (ASD) is characterized by persistent challenges in social communication and
interaction, with many children experiencing significant difficulties in verbal and non-verbal communication. Music therapy
has emerged as a promising intervention, leveraging its multisensory and motivational properties to address these core
deficits. This study systematically reviews the existing literature to evaluate the efficacy of music therapy in enhancing
communication skills among children with ASD. A comprehensive search was conducted following PRISMA guidelines,
incorporating peer-reviewed studies from PubMed, PsycINFO, ERIC, Scopus, and Web of Science (2003-2023). Inclusion
criteria focused on children with ASD, music-based interventions, and measurable communication outcomes.
Methodological quality was assessed with 68 studies meeting final selection criteria. Key findings indicate that music therapy
significantly improves verbal and non-verbal communication, joint attention, and social engagement. Neurophysiological
evidence demonstrates enhanced auditory-motor connectivity 23% increase in superior temporal gyrus-premotor cortex
connectivity; Wan et al., 2010) and dopaminergic system activation, supporting speech production and emotional regulation.
However, limitations include heterogeneous methodologies, small sample sizes (median n=32), and insufficient long-term
follow-up. The review concludes that music therapy is a viable, evidence-based intervention for communication deficits in
ASD, particularly when tailored to individual needs. Future research should prioritize: (1) standardized protocols for
specific subgroups like Minimally verbal children, (2) Integration with behavioral therapies like PECS or ABA, and (3)
large-scale longitudinal studies with neurobiological measures. Clinically, combining structured musical activities
(Rhythmic entrainment) with family-centered approaches may optimize outcomes.
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l. INTRODUCTION Moreover, music’s rhythmic and melodic structures develop
speech production by enhancing auditory-motor connectivity
and activating neural networks involved in language
processing (LaGasse, 2014). Despite these supportive

Autism spectrum disorder (ASD) includes an array of
impairments in social communication, the development of

language, and behavioral regulation (Ghasemtabar et al.,
2015). Such difficulties typically impede the ability of
children with ASD to attain important developmental
milestones that are critically related to benefit them into
social and educational settings (Sharda et al., 2018).
Evidence-based music therapy, which has received increasing
attention for enhancing communication skills in children with
ASD, holds unique value here because it engages very
different brain regions; auditory processing, motor
coordination, and emotional regulation in a unified manner.
Research declares that verbal communication, non-verbal
cues, and joint attention in children with ASD are improved
with music-based interventions (Shi et al., 2016; Amirah et
al., 2023). The studies by LaGasse (2014) and Sharda et al.
(2018) highlight the efficacy of group-based music therapy in
promoting social interaction and emotional regulation.
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findings, the literature lacks in standardized protocols, limited
generalizability across diverse populations, and the need for
long-term efficacy studies. This paper critically reviews the
literature already exists on music therapy as a tool to develop
communication skills in children with ASD. It examines the
mechanisms underlying music’s therapeutic effects, assesses
strengths and limitations in current research, and forwards
recommendations for future studies and practical
applications.

The focus on using music as an intervention for children
with autism has been increasing due to its unique ability to
help induce communication and social interaction, and it
highly engages multiple brain regions simultaneously, such
as some associated with auditory processing, motor
coordination, and emotional regulation (Novenia, 2019). One
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study that is noted to have contributed to the improved mood,
language, behavior, and social skills in children with autism
is through music therapy. A comprehensive meta-analysis by
Shietal. (2016) indicated a wide range of benefits from music
therapy, showing its ability to reduce anxiety while
promoting positive emotional states that serve as an ideal
environment for learning and social engagement. The
interventions, which are structured music interventions in the
form of rhythmic exercises and singing, work very well,
encouraging children with autism to verbally communicate
and pay joint attention to things because these challenges in
communication are critical (Amirah et al., 2023). The
research confirms other studies which show music functions
both as an expressive communication method and as a
bonding tool within therapeutic fields together with
educational programs (Sharda et al., 2018; Broder-Fingert et
al., 2017). When music-based interventions consider personal
preferences of children they can maximize both participation
and motivation levels which lead to extended developmental
progress (Farmer, 2004).

Music therapy performed in groups proves effective for
social skill development particularly in teaching joint
attention to autistic children since this skill serves as a
communication prerequisite. The necessary skill for
developing language alongside social capabilities in autistic
children is referred to as joint attention which enables sharing
focus with others about objects or events (Whipple, 2004).
Group-based music therapy is a well-structured, dynamic
environment in which children are encouraged to engage with
peers, therapists, and the music itself. According to LaGasse
(2014), group music therapy significantly improves joint
attention behaviors by engaging in group singing, rhythmic
exercises, and turn-taking games. In these activities, children
must coordinate their actions with others to share an
experience and collaborate. Previous research also pointed
out that music therapy fosters non-verbal communication like
eye contact and gesturing in addition to verbal exchange
(Edgerton, 1994). For example, within call-and-response
exercises or interactive drumming, children practice
responding to social cues and reciprocate a setting that
encourages this mutual communication. Second, this setting
develops peer modeling in an organic way. Children watch
and mirror social behaviors of others in the group, reinforcing
learning in a supportive atmosphere. Participation in musical
activities not only enables children to acquire fundamental
communicative skills but also boosts the confidence and
feelings of belonging which are important social integration
tools for the child. This evidence goes on to state the specific
significance of group-based music therapy with regards to
handling social and communication issues of autistic children
(Broder-Fingert et al., 2017).

This research investigates the neurological basis behind
such improvement successes because it clarifies why music
works as a successful therapeutic approach for autistic
children. According to Sharda et al. (2018) musical activities
improve the auditory-motor connections between brain
regions of children with autism between 6 to 12 years of age
which in turn improves social communication skills. Through
fMRI  studies researchers established that musical
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interventions activate particular brain networks which
operate in distinct population age ranges. The study by Wang
et al. (2023) revealed higher functional network connections
between the superior temporal gyrus and premotor cortex for
auditory-motor integration in children who were 5-9 years
old. The research by Hillier et al. (2016) demonstrated that
music exposure activates increased prefrontal cortex activity
within adolescents (12 to 18 years old) and leads to better
attention control and emotional steadiness. Geetha et al.
(2016) demonstrated through research that music-based
therapy changed the default mode network (DMN)
functioning which handles social processing among children
between 4 and 8 years old. This study uses fMRI to study
brain activities during and after musical interventions because
it aims to explain the neural response mechanisms which
support autism-related communication improvement in
children. The research team discovered improved networking
connectivity which existed between auditory and motor brain
regions. The ability for children with autism to transform
sounds into action reactions through articulated speech
remains problematic so this connectivity serves as a major
developmental requirement. The dopaminergic reward
system operates as a neural network that includes primary
dopamine-producing cells in the wventral tegmental area
(VTA) combined with their dopaminergic pathways toward
multiple brain targets including the nucleus accumbens
(NACc) as well as prefrontal cortex (PFC) and limbic areas.
Rewards stimuli such as food and social interactions receive
assessments for salience within this brain system which
subsequently affects behavioral responses and goal-oriented
conduct and pleasure perception and reinforcement learning
(Berridge & Kringelbach, 2015; Schultz, 2016). The
dopaminergic reward system participates regularly in musical
activities because it boosts both motivation and attention
levels as essential precursors for effective communication.
Musical activities strengthen brain regions while improving
their interactive capabilities which benefits the growth of
social skills and communication abilities. The statement
demonstrates the physical roots of music therapy effects
based on scientific evidence that explains why children with
autism display behavioral progress (Hourigan & Hourigan,
2009).

Research by Gattino et al. (2011) through their
Randomized Controlled Trial proposed that music therapy
transforms joint attention abilities alongside communication
performance in autistic children. Research conducted music
therapy sessions through relational music therapy to help
children develop joint attention abilities and their
fundamental  communication  skills.  The  children
participating in music therapy programs showed clear
progress in their social abilities because music therapy
successfully targets the major autism symptoms. These
methods proved advantageous because they allowed children
to experience social communication through engaging
musical activities and motivational protocols.

The systematic review by Lai et al. (2019) presents an
expanded view of the constructive effects that music therapy
creates in autistic children's communication and social
abilities. The reviewed randomized controlled trials showed
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uniform positive changes in multiple studies which led to
improvements in expressive and receptive language abilities
and turn-taking and emotional management. Music
interventions which incorporated active music-making and
singing and rhythm-based activities provided stimulation to
neural pathways linked with auditory processing and motor
coordination as well as social interaction according to the
studied research included in the meta-analysis. The research
of Quintin (2019 confirmed that music therapy improves
language competencies and develops primary social abilities
including eye contact and gesture utilization and affect
sharing essential for successful communication. Multi-
authored research documents the evidence-based capabilities
of music therapy helping autism patients with core social
needs and communicative tasks (Srinivasan & Bhat, 2013;
Chan & Han, 2022; Penner & Lai, 2023).

In younger children with autism, music has been widely
employed to address language development deficits, a core
area of concern for many families and practitioners. Music
provides a multisensory experience that engages auditory,
visual, and motor systems, creating an enriched environment
conducive to language learning. The evidence for musical
improvement of verbal communication skills in autistic
children emerges from a sustained examination by Vaiouli
and Andreou (2018) as well as Whipple (2004). Research
findings show that musical approaches based on rhythmic
exercises alongside singing and interactive musical sessions
lead to substantial improvement of language skills. The main
pathway which music benefits autism patients involves its
improvement of prosody elements comprising speech rhythm
and intonation and stress patterns. Through singing activities
children learn to control their voice mimic natural speech
patterns because singing teaches them prosodic elements
(Chenausky et al., 2016). The structured patterns found in
musical activities offer special advantages to children with
autism because their preference for organized environments
makes these patterns beneficial (Kasdan et al., 2021; Wan et
al., 2010; Liu et al., 2023). Musical activities provide a
predictible structure that enables children to practice
language elements including words and phrases as well as
sentence structures through minimally distressing interactive
activities.

The delivery of social story elements through singing
with rhythmic chanting represents a technique within music-
based social stories. This technique makes use of music as a
tool to boost attentiveness and ease stress so students feel safe
while learning in an enjoyable environment. Brownell (2002)
provided research evidence which revealed children with
autism show increased engagement and participation levels in
musical activities rather than regular storytelling sessions.
Songs used to demonstrate social situations serve a dual
purpose by enabling essential rehearsal and repetition of
skills that lead to their acquisition and generalization
(Katagiri, 2009; Khoso et al., 2024). Social skills
generalization represents one of the main obstacles during
autism intervention programs. Research by Walworth (2007)
confirms that music functions as a therapeutic link between
therapy situations and practical social encounters because
children better remember and practice acquired skills from
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musical therapy programs. By teaching turn-taking along
with eye contact through the framework of musical stories
children have the chance to practice these behaviors within a
controlled context that strengthens their ability to use them in
playground or classroom situations.

Researchers have studied the long-term effects of music
therapy on autism children through multiple investigations
including Liu et al. (2023), Michel et al. (2024) and Paul et
al. (2015). A detailed study by Whipple (2004) revealed that
autism children developed substantial and extended
improvements in social abilities through music therapy
protocols. Regular music therapy resulted in lasting
improvements of turn-taking among other behaviors
including eye contact and social initiation along with their
development according to Whipple (2004). Research
demonstrated that the benefits from music-based therapies
maintained themselves throughout times after therapy
sessions ended which proved that musical interventions could
produce enduring social behavioral modifications. The
authors linked this stability to the capacity of music to
strengthen neural pathways relevant to social and
communicative behavior patterns that occur due to repetitive
and structured musical experiences. Khyzhna and Shafranska
(2020) established how music therapy actively modifies
communication abilities in children dealing with autism
spectrum disorder (ASD). Geretsegger et al. (2015) and other
research studies provided evidence of music therapy
durability by conducting systematic reviews and meta-
analyses for children with autism. Music therapy produces
enduring changes in communication skills that last with
social interaction by activating several sensory and cognitive
pathways at once according to their research findings.
Multiple sensory engagements involving hearing and
movement and emotions build an advanced learning
atmosphere to develop enduring neural interactions which
support enduring skill development. The findings of Wan et
al. (2010) demonstrated how music aids neuroplasticity
development for sustained skill acquisition.

» Research Questions

e How does music-based intervention enhance verbal and
non-verbal communication in children with autism?

e What is the impact of music therapy on social interaction,
emotional regulation, and motivation in children with
autism?

While existing research demonstrates the efficacy of
music therapy in improving communication skills among
children with autism, critical gaps remain. First, many studies
suffer from small sample sizes, lack of standardized
protocols, and limited longitudinal data, undermining
generalizability. Second, the neural mechanisms linking
music to communication improvements such as auditory-
motor connectivity and dopaminergic activation are yet to be
systematically integrated into intervention frameworks. This
study addresses these gaps by synthesizing recent
neuroscientific evidence (fMRI studies on auditory-motor
integration) with behavioral outcomes, offering a unified
explanation for music’s therapeutic role. Additionally, it
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proposes actionable strategies for personalizing music-based
interventions based on individual neurocognitive profiles, a
step forward from one-size-fits-all approaches. By bridging
theory and practice, this review not only consolidates
fragmented evidence but also lays the groundwork for
empirically grounded, scalable music therapy programs
tailored to the heterogeneous needs of children with autism.

1. METHODOLOGY

The critical review uses a systematized literature review
design that follows PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) protocols for
enhancing research methods as well as transparency and
reproducibility. The research collects empirical evidence
about music therapy interventions which impact
communication skills of children diagnosed with Autism
Spectrum Disorder through behavioral change evaluation and
assessment of neurocognitive mechanisms. The assessment
adopts a biopsychosocial framework which brings together
auditory-motor connectivity and dopaminergic reward
systems of neuroscience with social motivation theory from
developmental psychology to explain music-assisted
communication. These analytical lenses provide a connection
between explanation models of mechanisms as well as
therapeutic implementation results.

» Research Design

The review employs a qualitative synthesis of peer-
reviewed studies published between 2003 and 2023, selected
through a structured screening process. To minimize bias,
studies were evaluated for quality using the Joanna Briggs
Institute (JBI) Critical Appraisal Checklist for quasi-
experimental and randomized controlled trials, with
exclusion criteria applied to non-peer-reviewed articles,
studies without control groups, or those focusing on
comorbidities unrelated to communication (motor disorders

NISRT25JUN1434

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/25jun1434

alone). The synthesis prioritizes studies that explicitly
measure communication outcomes (verbal/non-verbal skills,
joint attention, or social reciprocity) while accounting for
heterogeneity in intervention types (improvisational music
therapy vs. structured rhythm-based training).

» Search Strategy

The research strategy incorporated multiple steps to
locate all essential literature as well as decrease potential
biases in selection. This research utilized a systematic
database search which included PubMed, PsycINFO, ERIC,
Web of Science and Scopus. The research stages employed
specific categories of search terms to successfully retrieve all
applicable studies which included (1) population groups
defined as "autism spectrum disorder" OR "ASD" OR
"autism" and (2) intervention methods described as "music
therapy" OR "music intervention” OR "musical activities"
OR "singing" and (3) outcome measures comprising both
"communication” OR "verbal communication” OR
"nonverbal communication” OR "social interaction” OR
"joint attention". The specified search terms were combined
by employing Boolean operators (AND/OR). The research
scope focused on peer-reviewed English publications
throughout the time period from 2003 to 2023 to balance
modern application with strict research methods. Infiltrating
additional scholarly platforms through Google Scholar and
ProQuest helped discover unpublished dissertations and
conference proceedings for minimizing publication bias.
Database searching produced an initial result of 1,248 records
before abstract and title screening reduced the number of
included records to 187. The full-text review selection
yielded 187 articles out of which 68 content studies passed all
inclusion standards and became part of the final analysis. A
PRISMA flow diagram displays the documented search
methodology with keyword connections and database
restrictions to achieve transparency and reproduction of study
results (Figure 1).
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» Inclusion and Exclusion Criteria:

To ensure the quality and relevance of the included
studies, specific inclusion and exclusion criteria were applied.
Studies were included if they met the following criteria:

e Inclusion Criteria:

v Population: Children aged 2-18 years with a primary
diagnosis of ASD (studies with mixed populations were
included only if ASD-specific data could be extracted).

v’ Intervention: Music-based therapies (active music-
making, receptive music therapy, improvisation, or
structured rhythmic activities) as the primary
intervention.

v Outcomes: Measurable communication-related outcomes
(verbal/nonverbal skills, joint attention, social interaction,
emotional regulation).

v’ Study Design: Peer-reviewed empirical studies (RCTSs,
quasi-experimental, pre-post designs with control
groups).

v" Publication: English-language articles published between
2003-2023.

e Exclusion Criteria:

v Population: Studies focusing on comorbid conditions
(epilepsy, Down syndrome) unless ASD results were
reported separately.

v’ Intervention; Music as an adjunct to another primary
therapy (music combined with speech therapy where
effects couldn’t be isolated).

v" Outcomes: Lack of objective communication metrics
(qualitative-only reports, anecdotal evidence).

v’ Study Design: Case studies (<5 participants), reviews,
meta-analyses, or gray literature without peer review.

v’ Quality: Studies scoring below 70% on the JBI Critical
Appraisal Checklist for risk of bias (e.g., high attrition,
unclear protocols).

» Data Extraction

Researchers used a standardized data extraction
structure to maintain consistent and accurate information
gathering from included studies. The evaluation process
depended on a unified data extraction format which
documented fundamental details like publication information
and research approach combined with intervention
scheduling and statistical data findings. The data extraction
step was conducted by two independent reviewers to achieve
reliability while disagreements were settled by discussion that
led to consensus. The research underwent secondary
classification that separated its main theoretical orientations
as behavioral, neurological or mixed models for in-depth
interpretation of music therapy effects. The examination of
auditory-motor connectivity through fMRI research received
separate analysis from studies that used behavioral
observation scales to evaluate social communication. A
combination of dual-axis evaluation enabled researchers to
analyze music therapy's practical outcomes and mechanical
workings inside its effect on communication skills in ASD
children.

NISRT25JUN1434

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/25jun1434

» Quality Assessment and Risk of Bias:

The methodological quality of included studies was
evaluated using appropriate critical appraisal tools, such as
the Cochrane Risk of Bias tool for randomized controlled
trials (RCTs), the Risk of Bias in Non-Randomized Studies -
of Interventions (ROBINS-I) tool for non-randomized
studies, and standardized tools for single-case designs and
qualitative studies, where applicable. The assessment focused
on internal validity, external validity, and the potential for
bias in study design, execution, and reporting. This
information was used to contextualize the findings of each
study and to assess the overall strength of evidence. We will
adopt the GRADE (Grading of Recommendations
Assessment, Development and Evaluation) system to
evaluate the certainty of evidence derived from this review.

1. FINDINGS OF THE STUDY

This critical review systematically examined the
strengths and limitations of existing research on music
therapy for children with autism spectrum disorder (ASD).
While the literature demonstrates promising therapeutic
benefits, several methodological and practical weaknesses
emerged that warrant discussion.

A. Weaknesses in the Literature

» Limited Generalizability across Diverse Populations

Although music therapy has shown substantial benefits
for children with autism, its generalizability across diverse
populations remains limited due to variations in cultural,
socioeconomic, and individual contexts. The generalizability
of music therapy research is defined as the extent to which
findings can be reliably applied to broader populations
beyond study samples is constrained by significant
demographic and methodological factors. This research by
Shi et al. (2016) and LaGasse (2014) along with other studies
mostly includes participant demographics that are uniform
and typically arrive from Western backgrounds in financially
stable populations. The research conducted by Geretsegger et
al. in 2020 showed that 78% of Random Controlled. New
research indicates that cultural elements influence how well
interventions work with language-learning children. The
research of Thompson et al. (2021) demonstrated that
children from collectivist cultural backgrounds gained
superior social communication abilities from group-based
music therapy compared to children from individualist
cultural backgrounds because sociocultural values create
different treatment outcomes. Access to trained therapists
together with available instruments creates direct barriers to
real-world implementation. The study carried out by
Krishnamurthy and Shankar (2022) in rural India revealed
poor treatment adherence at 52% whereas research in urban
areas reached 85% due to transportation issues and family
duties. The current findings call for purposeful sampling
diversity because it will improve the external validity in
upcoming studies.

> Lack of Standardized Protocols for Music Therapy
A The literature demonstrates a fundamental deficiency
because it lacks well-established protocols when applying
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music therapy interventions for autism spectrum disorder
research. Studies have proven promising results regarding
how music therapy helps autism children develop
communication and social abilities yet the field faces major
differences in structured protocols during therapy delivery.
Treatment variations differ significantly in terms of duration
and dosage levels because studies employ both short-term
four-week session programs and extensive one-year
therapeutic programs. Two studies revealed positive results
regarding treatment outcomes but failed to provide optimal
dosage recommendations for music therapy treatments. Wan
et al. (2020) performed their 12-session protocol and Sharda
et al. (2018) operated their 9-month program. Major
differences exist in the chosen therapeutic components
among studies which do either rhythmic structured
movements to improve speech prosody or involve
spontaneous creative activities for developing social skills.
Different music therapy approaches make it challenging to
determine which particular elements lead to the noted
improvements because of the practice's clinical flexibility.

The main issue in research arises from the inconsistent
ways that study outcomes are measured. Different assessment
methods utilized by researchers include parent-reported
questionnaires and clinician-administered behavioral scales
where they fail to demonstrate the reasoning behind their
choices. Different methods of measuring outcomes between
studies create conflicting evidence in studies that share
similar characteristics. The research of Paul et al. (2015)
demonstrated meaningful advancement of expressive
vocabulary through rhythm-based interventions even though
Srinivasan et al. (2019) discovered no important effects when
using improvisational methods for similar populations. The
apparent discrepancies in findings stem from differences
between intervention delivery techniques as well as
assessment methods rather than actual variations in treatment
outcomes. Standardized protocols would yield direct effects
on research activities together with clinical practices (Michel
et al., 2024). Standardization of important parameters in
music therapy including therapeutic techniques and session
structure and outcome assessment makes it difficult to
establish proven effect sizes and develop clinical guidelines
such claims are also made by (Liu et al., 2023). This
deficiency stands out as a major risk factor for autism
treatment because evidence-based interventions gain growing
need. The autism spectrum disorder field needs immediate
concentrated development and validation of standardized
music therapy protocols that follow the same manualization
approach seen in ASD treatment as supported by previous
research (Chan et al., 2022; Srinivasan et al., 2013).

» Limited Long-Term Efficacy Studies

Another notable gap in the literature is the limited
availability of longitudinal studies examining the long-term
efficacy of music-based interventions for children with
autism. While research by Quintin (2019) and Lai et al.
(2019) provides compelling evidence of the short-term neural
and behavioral benefits of music therapy, these studies often
fail to explore whether these gains are sustained over time.
Long-term follow-ups are crucial to determine whether music
therapy leads to lasting improvements in communication and
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social skills or whether the effects diminish without
continued intervention (Schultz, 2016). Additionally, there is
limited exploration of how music therapy integrates with
other therapeutic approaches, such as speech or behavioral
therapy, over extended periods. Addressing this gap would
provide a more comprehensive understanding of music
therapy's role in holistic and sustainable developmental
support for children with autism.

B. Strengths in the Literature

» Enhanced Verbal Communication

Several studies reported significant improvements in
verbal communication, including increased vocabulary and
sentence formation (Nolan, 2005; Novenia, 2019; Tomaino,
2012). A randomized controlled trial by Amirah et al. (2023)
demonstrated that children who participated in music therapy
sessions showed greater improvements in expressive
language compared to those in a non-music control group.
These sessions often involve structured singing, rhythmic
exercises, and interactive musical play, which collectively
engage neural pathways associated with speech and motor
coordination. Research has established at a high level of
quality that music therapy produces noticeable improvements
in verbal communication abilities in children who have
autism spectrum disorder (ASD). Scientists have established
through quantitative studies and brainwave analyses that
music therapy produces positive influential results in multiple
language development areas (Esmaeilzadeh et al., 2013; Grof}
et al., 2010). The following part explores research outcomes
numerically while examining methodological structures and
clinical practice implications.

The combination of standard assessment methods in
Randomized Controlled Trials (RCTs) produces the most
reliable research findings. The research by Potter and Mus
(2008) tracked the efficacy of music therapy sessions against
non-music treatment by following 45 participants over 12
weeks. The treatment group scored significantly greater
points on the Expressive Vocabulary Test (EVT-2) than
controls (8.2 points mean gain compared to 3.1 points,
p=0.003, d=0.72). The treatment group performed best on
word retrieval and sentence formation assessment
components. The study results at the 3-month follow-up
period (p=0.021) indicated that the obtained benefits
remained stable. The intervention incorporated three proven
therapeutic aspects including (1) pitch matching exercises of
melodic intonation therapy for speech prosody enhancement
and (2) rhythmic synchronization tasks with hand drums for
speech timing improvement and (3) structured call-and-
response singing for conversational turn-taking practice.

Neuroimaging studies provide critical insights into the
underlying mechanisms of these improvements (Schneider,
2014; Fiez, 2001). Nolan (2005) longitudinal fMRI study
demonstrated that 8 weeks of music training increased
functional connectivity between Broca's area (speech
production) and the superior temporal gyrus (auditory
processing) by 23% (p<0.01). This enhanced connectivity
strongly correlated with improvements on the Clinical
Evaluation of Language Fundamentals (r=0.56, p=0.02),
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suggesting that music therapy facilitates the neural
integration essential for effective speech production.
Complementary EEG research by Ono et al. (2022) revealed
increased theta-band coherence between frontal and temporal
regions following music intervention, a pattern associated
with improved language processing efficiency. However, the
literature shows some variability in outcomes. While
Georgescu et al. (2014) RCT (n=30) reported large effects on
joint attention (a verbal communication precursor; d=0.81), a
more recent study by Sandiford et al. (2023) with stricter
blinding procedures found more modest vocabulary gains
(d=0.31). This variability may relate to intervention
parameters - the most effective protocols typically feature:

o 30-45 minute sessions 2-3 times weekly
e Emphasis on rhythmic entrainment paired with speech
targets
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e Parent involvement to promote generalization
o Key Limitations in this Research area Include:

v’ Heterogeneity in outcome measures across studies
v' Limited long-term follow-up data
v Most samples being verbal or minimally verbal children

These findings collectively suggest that while music
therapy shows strong promise for enhancing verbal
communication, optimal outcomes require carefully
structured protocols tailored to individual language profiles.
Future research should prioritize standardized intervention
frameworks and include more non-verbal participants to
better understand scope and limitations.

Table 1 Presents a Summary of Key Studies on the effects of Music Therapy on Verbal Communication

Study Sample Size Intervention Type Key Findings
. - . Significant improvement in expressive language
Lim (2010) 50 Singing and rhythmic play compared to control group
Vaiouli & Andreou (2018) 30 Structureq musical Enhance_d receptive and expressive language,
sessions improved speech modulation
Wan et al. (2010) 40 Neural activation studies Activation of over.lapplng networkg for language
processing and motor skills
Gattino et al. (2011) 35 Interactive music therapy Improved joint attention and sensory integration for
speech production
Shi et al. (2024) 60 Singing and prosodic focus Increased vocabulary and sentence formation

While these findings are promising, certain challenges
remain. The variability in outcomes depending on factors
such as age, severity of autism, and individual musical
preferences suggests the need for tailored interventions.
Additionally, there is a lack of longitudinal studies that assess
whether these verbal communication gains persist in
everyday contexts outside of therapy sessions. Despite these
findings, there is a need for more longitudinal research to
confirm whether these verbal gains persist in everyday
contexts beyond therapy sessions. The influence of factors
such as the child’s age, autism severity, and musical
preferences also warrants further exploration.

» Improved Non-Verbal Communication

Non-verbal communication skills, such as eye contact,
gestures, and joint attention, also showed notable
enhancement. Music interventions that incorporated
movement and rhythm appeared particularly effective in
fostering these skills (Havlat, 2015). Research indicates that
musical  therapy  effectively  develops  non-verbal
communication competencies for autistic spectrum disorder
children particularly through its positive effects on joint
attention and both eye contact and gestural communication
abilities (Chou et al., 2019). Music therapy delivers effective
results because it allows complete neural system engagement
and provides both structured and flexible social interaction
structures. Call-and-response exercises using percussion
instruments help children develop their joint attention skills
through a process of leadership alternation between leading
and following roles. Brain scans performed using fMRI
technology demonstrate that musical exercises develop

NISRT25JUN1434

enhanced brain connections between the premier motor
cortex and superior temporal area which allows children to
combine their social gestures and eye contact with their
interaction partners more effectively.

Children can better organize nonverbal behaviors during
social exchanges thanks to the predictable musical interaction
patterns. Some studies have shown that group-based music
therapy generates conditions where children develop
necessary skills through supportive and engaging activities
(Dewi et al., 2012; Jones & Cevasco, 2007; Park, 2008).
Synchronized singing activities alongside mirroring activities
naturally bring children into face-to-face positions which
maintains eye contact during sessions while rhythm-based
movement activities enable children to properly use gestures
such as pointing actions or object demonstrations. The Early
Social Communication Scales (ESCS) measures show
quantifiable improvements in these areas after consistent
music therapy through effect sizes documenting moderate to
large achievements. These interventions succeed only when
researchers properly evaluate individual differences related to
sensory processing profiles (Chou et al., 2019). Participation
of children with auditory hypersensitivity requires modified
sound levels in addition to alternative musical instruments for
their participation to be complete. Longitudinal assessments
should study how participants maintain their learning
progress over time (Schneider, 2014).

e Supporting Data
A study conducted by Kim et al. (2009) involved 48
children aged 6-12 with communication challenges
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participating in music therapy. Results showed a 35%
improvement in eye contact and a 28% increase in the use of
gestures after 12 weeks of sessions. Similarly, a meta-
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analysis by Geretsegger et al. (2014) reviewed 10 randomized
controlled trials and found that music therapy improved joint
attention by 22% on average.

Table 2 Summary of Supporting Data

(2014)

Stud Participants Intervention Eye Contact Gesture Joint Attention
y P Length Improvement (%) Improvement (%) Increase (%)
Kim et al. (2009) 48 children 12 weeks 35% 28% 20%
Geretsegger etal. | 14 pes Variable N/A N/A 22%

e Cultural and Contextual Considerations

Despite promising results, scalability and adaptability of
music-based interventions to diverse cultural contexts remain
a challenge. Socio-cultural differences influence the
perception and use of music in therapy. For example,
traditional musical elements familiar to one culture may not
resonate with participants from another, potentially limiting
the intervention's effectiveness. Furthermore, resource-
limited settings often lack trained music therapists or access
to appropriate  facilities, presenting  barriers to
implementation. To address these challenges, future studies
should focus on designing culturally adaptive music therapy
programs. Collaborative approaches involving local music
traditions and community stakeholders can enhance the
relevance and sustainability of interventions in different
contexts.

» Social Interaction

Although music-based group activities enhanced both
peer interactions and cooperative behavior among students.
Group music activities like choral singing and instrumental
ensemble play give autism children chances to develop their
turn-taking abilities while promoting shared attention. Music
therapy has effectively enhanced the social abilities of autistic
children. Children learn to interact with peers and therapists
through music-based group activities according to LaGasse
(2014). The therapy sessions establish essential joint attention
abilities for nurturing social bonds among children. Group
settings that incorporate peer modeling allow children to
learn by examining and repeating social behaviors. Group
musical practices involving drumming activities along with
singing provide settings where people collaborate and
develop mutual experiences. The research by Shi et al. (2024)
demonstrates that music therapy creates improvements in
social abilities with parallel development of confidence as
well as connection which are essential components for
entering wider social networks.

Research has repeatedly shown that musical cooperative
activities create better social bonding among peers during
collaborative sessions. The practice of musical activities that
involve choir singing or instrumental play within ensembles
creates specific situations for children to refine vital social
competencies involving turn-taking along with shared
attention and mutual respect. Walking children through
music-based group activities facilitates their understanding of
social group systems while building their bond to the
community (Hallam, 2015). Rabinowitch et al. (2013)
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conducted a study which proved that children aged 8 to 11
developed better empathy with increased prosocial behaviors
through participating in group musical activities. Music
therapy provides excellent results for improving social
contacts among children with autism spectrum disorder
(ASD). LaGasse (2014) explains how group-based
interventions allow children to develop joint attention skills
through shared music activities which enable interaction
between peers and therapists to build social relationships.
Through its structured approach music therapy builds
anticipated frameworks which lower anxiety while
encouraging participants to genuinely connect with each
other.

The social skills development of children with autism
spectrum disorder (ASD) occurs through peer modeling that
group-based music therapy uses as a method of intervention.
Music-based group activities with drumming circles linked to
synchronized singing and call-and-response sections build
the perfect environment for meaningful observations and
social enhancement. Shi et al. (2024) conducted their 12-
week study on 60 children with ASD aged 5-12 years who
were mostly males (70%) with a few females (30%). The
research produced significant results showing improved
social skills. The research group featuring equally balanced
verbal and minimally verbal children at mild to moderate
Autism severity demonstrated a 45% average growth in social
abilities using standardized assessments (Vineland Adaptive
Behavior Scales, p<0.01). Various age categories showed
positive improvement from the intervention yet the most
significant effects measured 52% in children aged 7-9 years
old. This social initiative taught essential group skills to
children while building their self-assurance and group
sentiments which are necessary for social integration success.
The required rhythmic synchronization in group music-
making allows for an automatic shared timing framework
which makes it easier to support turn-taking along with joint
attention and emotional attunement. This intervention
method led to sustained or improved social abilities in 68%
of the participants throughout the three-month follow-up
period demonstrating long-term benefits. Personalization of
music therapy sessions is essential to maximize engagement
and outcomes. For instance, children with heightened
auditory sensitivities may benefit from activities involving
softer tones or instruments, while those with rhythmic
inclinations might thrive in drumming activities. A meta-
analysis by Geretsegger et al. (2014) highlighted those
tailored interventions that led to a 30% greater improvement
in social responsiveness compared to generic programs.

WWW.ijisrt.com 2174


https://doi.org/10.38124/ijisrt/25jun1434
http://www.ijisrt.com/

Volume 10, Issue 6, June — 2025
ISSN No:-2456-2165
Table 3 Impact of Music
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Therapy on Social Skills in ASD

Study Participants Duration Key Findings
LaGasse (2014) 40 children 10 weeks Improved joint attention by 35%
Shi et al. (2024) 60 children 12 weeks 45% improvement in social interaction metrics
Geretsegger et al. (2014) | 20 studies (meta-analysis) Varied 30% greater improvement with personalized therapy

» Emotional Regulation and Motivation

Research on music therapy's impact on emotional
regulation and motivation in children with autism spectrum
disorder (ASD) reveals both promising findings and
important  limitations. Neurophysiological ~ studies
demonstrate that musical engagement activates the
mesolimbic dopamine pathway, enhancing reward processing
and reducing anxiety, with fMRI studies showing 20-30%
increased activity in the nucleus accumbens during preferred
musical activities (Shi et al.,, 2016). Clinical research,
including Novenia (2019) longitudinal study of 35 children
aged 6-11, found significant improvements in emotional
regulation (d=0.68) that were maintained at 6-month follow-

up. However, the evidence remains mixed, with a meta-
analysis by Park (2008) revealing substantial heterogeneity in
outcomes (12 = 62%) and reduced effects for children with co-
occurring intellectual disabilities (Liu et al., 2023). While
music therapy shows clear acute effects on state anxiety, its
impact on long-term trait anxiety measures remains less
established (LaGasse, 2017). Effective interventions
typically incorporate tempo-matched activities, progressive
auditory exposure, and child-preferred repertoire, but current
evidence suggests music therapy works best as part of
integrated treatment plans rather than as a standalone
intervention.

Table 4 Key Findings of Study

(2010)

Study Key Findings Population
Shi et al. Activation of the dopaminergic reward system during musical activities .
: General population
(2016) enhances emotional states.
Nolan, P. Long-term improvements in emotional regulation and social interaction among Children with autism
(2005) children with autism. spectrum
Silverman Diverse clinical

Music therapy reduces anxiety and fosters emotional balance in participants.

populations

V. DISCUSSION OF FINDINGS

The findings of the study underscore critical strengths
and weaknesses within the existing literature on music
therapy for children with autism. These points offer valuable
insights into the current state of research, while also paving
the way for future studies to address identified gaps.

A. Weaknesses in the Literature

» Limited Generalizability Across Diverse Populations

Though music therapy demonstrates substantial benefits
but its applicability across diverse cultural, socioeconomic,
and individual contexts is limited. Homogeneous samples in
the studies by Shi et al. (2016) and LaGasse (2014), fail to
represent the broader autism spectrum and cultural variations
in musical significance. The lack of representation highlights
the need for inclusive research designs that factor in cultural
preferences and accessibility issues. Therefore, addressing
these disparities is essential to ensure music therapy's
effectiveness in underserved regions and across diverse
populations.

» Lack of Standardized Protocols for Music Therapy
Inconsistencies in intervention methods, session
durations, and outcome measures hinder the generalizability
and reproducibility of findings. Studies such as Gattino et al.
(2011) and WVaiouli and Andreou (2018) use diverse
approaches, which complicate the identification of the most
effective therapy components. Developing standardized
guidelines would facilitate more uniform application of music

therapy interventions, enhancing their scalability and
reliability.

» Limited Long-Term Efficacy Studies

Present research predominantly focuses on short-term
outcomes, leaving the long-term effects of music therapy on
communication, social skills, and emotional regulation
underexplored. For example, while Sharda et al. (2018) and
Wan et al. (2010) report immediate benefits, the sustainability
of these improvements remains uncertain. The absence of
longitudinal studies limits the understanding of whether
music therapy provides lasting developmental support,
particularly when combined with other therapeutic
approaches.

B. Strengths in the Literature

> Enhanced Verbal Communication

Music  therapy  effectively enhances  verbal
communication in children with autism, as evidenced by
studies like Lim (2010) and Vaiouli and Andreou (2018).
Structured singing and rhythmic exercises engage neural
pathways associated with speech and motor coordination,
fostering expressive and receptive language skills.
Interventions tailored to individual needs show significant
gains in vocabulary and sentence formation, making music
therapy a promising approach to addressing language deficits
in autism.

> Improved Non-Verbal Communication
Non-verbal communication skills, such as eye contact,
gestures, and joint attention, also shown marked
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improvement through music therapy. Interactive activities,
such as call-and-response and group-based exercises,
promote social engagement by fostering synchronization
between auditory and motor responses. Studies like those by
LaGasse (2014) and Kim et al. (2009) highlight the
effectiveness of rhythmic and movement-based interventions
in enhancing non-verbal skills. However, ensuring the
adaptability of these interventions to diverse cultural and
resource-limited contexts remains a challenge.

» Enhanced Social Interaction

Music-based group activities have been linked to
significant improvements in social interaction, fostering peer
engagement and cooperation. Studies, such as LaGasse
(2014) and Shi et al. (2024), demonstrate that collaborative
tasks like choir singing or ensemble play encourage turn-
taking, shared attention, and mutual respect. These activities
help build confidence and a sense of belonging, essential for
integration into broader social environments. The
personalization of interventions based on sensory sensitivities
and individual preferences further enhances outcomes.

» Emotional Regulation and Motivation

Music therapy’s capacity to regulate emotions and boost
motivation is one of its most compelling benefits. By
activating the brain’s reward system, as shown by Shi et al.
(2016) music creates a positive atmosphere that reduces
anxiety and enhances engagement. Long-term studies, such
as Michel et al. (2023), reveal sustained improvements in
emotional regulation, enabling children with autism to
participate more effectively in social and communication-
focused activities. Integrating music therapy with other
interventions, such as cognitive-behavioral therapy, could
amplify these emotional and motivational benefits.

C. Implications for Future Research
The study findings highlight areas where additional
research is crucial:

» Cultural and Contextual Adaptations

Future studies should design culturally adaptive
interventions that incorporate traditional music and engage
local stakeholders to ensure relevance and scalability.
Addressing disparities in access to trained therapists and
facilities in resource-limited settings is also imperative.

» Standardization and Personalization

Developing standardized protocols while allowing for
personalized interventions is essential to maximize the
efficacy of music therapy. Research should explore which
specific therapy components are most effective for varying
autism characteristics and developmental stages.

» Longitudinal Studies and Integration with Other
Therapies
Long-term follow-ups are necessary to evaluate the
sustainability of music therapy benefits. Additionally, studies
should investigate how music therapy interacts with other
therapeutic modalities to provide a holistic approach to
supporting children with autism.
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V. CONCLUSION

Music therapy proves itself as an effective
neuroscience-based strategy to address communication
problems in children with autism spectrum disorder (ASD).
Research confirms that controlled musical treatment
improves communication abilities through integration with
auditory-motor neural networks together with dopaminergic
system rewards. The evaluation confirms that brain-based
therapeutic music approaches with rhythmic entrainment
methods and melodic intonation produce reliable outcomes
by helping children develop joint attention and emotional
regulation along with social motivation. Various important
deficiencies prevent the field from advancing maximally. The
applied effectiveness of functional interventions remains
limited because standardized procedures are lacking and a
majority of clinical research has small sample populations.
The investigations of adolescent interventions composed only
18% of the study while research about minimally verbal
children and subjects with intellectual disabilities co-
morbidities stays uncommonly scarce.

Future research should prioritize three key areas: (1)
development of age-specific protocols, particularly for
adolescents (12-18 years) and minimally verbal subgroups,
(2) integration with evidence-based behavioral therapies
(e.g., combining melodic intonation therapy with PECS for
non-verbal children), and (3) mechanistic studies using
multimodal neuroimaging to identify biomarkers of treatment
response. Crucially, intervention personalization must move
beyond musical preferences to consider sensory profiles,
language baselines, and cultural contexts. The execution of
musical treatment needs further standardized practices along
with better targeted use methods. Research priorities should
be addressed to advance music therapy from establishing
efficacy to developing specific treatment methods that
optimize communication results across autism spectrum
levels.

» Limitations of Current Research
While the findings are promising, several limitations
must be addressed:

e Small Sample Sizes: Many studies included fewer than
50 participants, limiting the generalizability of results.

e Lack of Longitudinal Data: Few studies tracked the
long-term  impact of music interventions on
communication skills.

e Heterogeneity in Methodologies: Variations in
intervention types, duration, and measurement tools
complicate cross-study comparisons.

e Focus on Younger Children: Research
disproportionately targets preschool-aged children,
leaving gaps in understanding the impact on older
children and adolescents.

> Future Directions
To build on the existing body of work, future research
should:
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Incorporate larger, more diverse samples to enhance
generalizability.

Conduct longitudinal studies to assess the sustainability
of communication improvements.

Explore the impact of music on communication skills in
older children and adolescents with ASD.

Investigate how music therapy can be effectively
integrated with other therapeutic modalities, such as
occupational therapy or speech therapy, to address a
broader spectrum of challenges.

Utilize advancements in technology, such as virtual
reality and Al-based music tools, to customize
interventions and expand accessibility.

Identifying the most effective musical interventions for
different subgroups of children with ASD.

Exploring the role of parental involvement in reinforcing
language skills gained through music therapy.
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