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ABSTRACT 

Music and language are two complex cognitive processes that share several overlapping 

mechanisms. Recent studies have shown that music and speech functions have many aspects 

in common and that several neural modules are similarly involved in language and music. 

The enduring relationship between the psychology of music and language encompasses a 

wide range of aspects, including fundamental elements, practical applications, generativity, as 

well as the exploration of underlying brain mechanisms in current research. Understanding 

the similarities and interactions between music and language can provide valuable insights 

into their cognitive mechanisms and the potential benefits they offer. This review summarizes 

the recent advances in the understanding of the neural and psychological roots of music, 

language, and music therapy. 
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ound plays a crucial role in the early development of infants, including their language 

acquisition and musical appreciation. Infants are born with the ability to hear and 

recognize sounds, and they start paying attention to the auditory stimuli in their 

environment from a very early age.   This early exposure to spoken language and the sounds 

of speech is essential for language development. Infants begin to distinguish different speech 

sounds and patterns, and they gradually learn to associate specific sounds with their 

meanings. Through repeated exposure to language, they acquire vocabulary, grammar, and 

the ability to communicate verbally.  In actuality, music serves as a language-like medium 

through which individuals express themselves and engage in communication, both with 

others and with their inner selves.  Music and language share a profound interconnectedness, 

revealing fascinating parallels in their cognitive and neural processing.  Although music and 

language functions have long been regarded as independent and unique psychological 

domains, new research indicates that music and speech functions share many similarities and 

that multiple brain modules are engaged in both speech and music (Tallal, 2006). There is 

additional evidence that music functions can benefit speech functions and vice versa.   
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The enduring relationship between the psychology of language and music encompasses a 

wide range of aspects, including fundamental elements, practical applications, generativity, 

as well as the exploration of underlying brain mechanisms in current research. This 

interconnection reflects the profound influence that language and music have on human 

cognition and behavior.  Ettlinger et al., (2011) clarified the crucial significance of implicit 

memory, implicit knowledge, and their related brain structures in the learning of both 

language and musical grammar (Ettlinger, 2011). Their findings suggest that similar 

cognitive processes and underlying neural mechanisms are involved in learning the 

grammatical structures of language and music. This implies a shared foundation between 

these domains of human expression.  Similarly, Milovanov & Tervaniemi, (2011) highlight 

the positive influence of musical aptitude on the acquisition of linguistic skills, particularly 

when acquiring a second language. Their research suggests that individuals with musical 

proficiency may possess enhanced abilities in language learning, potentially due to the 

overlapping neural networks and cognitive skills utilized in both domains (Milovanov, 

2011). 

 

Fig-1-Fundamental similarities between Music and Language

 
 

Language is composed of phonemes, which are sounds, and morphemes, which are the 

smallest units of meaning. When they join to form words utilizing syntax and semantics, 

these words acquire order, meaning, and grammar (Nevid, 2009). These words demonstrate 

that language generativity is limitless (Newman, 2010). This implies that an infinite number 

of alternative sentences can be constructed by simply combining these phonemes and 

morphemes in various ways. Language and music both have hierarchical structures. The 

melody or harmony line of a song can be created by combining notes into chords or 

sequences. The music being played is then affected emotionally and meaningfully by the 

songs (Newman, 2010). Music's creative potential is limitless when using these notes and 

their “rules.” These musical notes can be combined in countless ways to create melodies and 

most of them can be understood and perceived as music. Music is more culturally rooted 

than language, while language by itself is more universal. A hierarchical syntactic structure 

Most basic socio cognitive domains of human species

Both are based on acoustic modalities and complex sound sequences

Both function as means of communication

Both have written systems.
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can be seen in both music and language, whether it be in the way words are phrased or the 

way melody lines are emphasized. 

 

When music and language are broken down into their most basic components, there are 

similarities and differences. Music and language are inextricably linked, from the 

fundamental sounds, words and meanings to the overall sentence, story, narrative or 

composition. 
 

Table-1 “Language and Music: A Comparative Analysis of Similarities and Distinctions" 

Level of 

Comparison 
Language Music 

Fundamental 

units of sound 

At its most basic form, language 

can be broken down into 

phonemes. 

Music is composed by way of a 

combination of various notes. 

Vocabulary Languages frequently use letters or 

symbols to form words (for 

example, English has a 26-letter 

alphabet system, while Sanskrit 

has a 46-letter alphabet system). 

Depending on the cultural style, an 

octave of music contains twelve or 

sixteen separate notes that repeat 

in either a higher or lower pitch. 

Logic There are a series of sounds that 

are used in both language and 

music that can be viewed as either 

"correct" or "wrong." Certain 

words or phrases in a language 

make sense while others do not. 

While many note combinations 

and sequences in music are 

pleasing to the ear, not all are. This 

varies based on the music genre 

and the composition's form across 

varied cultures. Logical 

progressions and sequences in 

different formats are a form of 

creative and improvisational music 

embedded into the Indian classical 

system. 

Perception Speech perception is processed 

through hearing, interpreting and 

comprehending all of the sounds 

produced by a speaker. Initially, 

the auditory signal is processed, 

followed by speech sounds, 

simultaneously extracting cues and 

information from acoustics and 

phonetics. The information 

received is then used for higher-

level language processes, such as 

word recognition. 

Music perception is processed in 

the form of acoustic perception 

and analysis, the processing of 

relations between intervals, 

musical grammar, grammar and 

meaning, auditory memory, 

auditory scene analysis, and the 

evoking of action-related motor 

representations. Additionally, the 

perception of music may arouse 

emotions, which may modulate the 

effects of emotions or activate 

other systems including the 

immune system, the hormone 

system, the autonomic nerve 

system, or the subjective sensation 

or feeling system. 

Production The production capabilities of There is a continuum of abilities 
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language are very diverse. Whether 

it is verbal, sign language or 

Braille, we learn to use the 

language fluently to be able to 

communicate with one another. 

Sometimes our communication 

abilities are limited, while other 

times we are extremely skilled. 

Language can be produced 

verbally or non-verbally. 

with music (as with language). Not 

everyone is so fluent in music and 

not everyone can perform. While 

we may all appreciate and feel 

good listening to music, not 

everyone is capable of playing an 

instrument, singing or writing 

music the way we can with 

languages. 

Interpretation The art of interpretation is crucial 

to both language and music. 

Understanding a language allows 

one to translate it so that multiple 

people can share the same 

understanding of a spoken word or 

sentence. 

Interpretation in music does not 

have to mean comprehension; it 

can also refer to something like 

music production or performance. 

A piece of music will not be 

interpreted the same way by 

everyone, but while performing or 

passively listening to music, they 

are all playing, singing, or 

listening to notes. 

Function Communication through language 

is essential for forging social ties 

and expressing fundamental needs. 

Language can be verbal or non-

verbal. 

Music is primarily a source of 

personal expression of emotion 

apart from being a rich form of 

entertainment. Music can also be 

used to convey a message or 

information. 

 

Previous theories describe the localization of speech and music functions in the brain, with 

functions of speech assigned to the left hemisphere and music functions assigned to the 

right. With recent trends in brain imaging technology and improvements in investigating 

brain functions, this view has been challenged. With the aid of these innovative approaches, 

a new understanding of music and speech's neural and psychological roots has emerged. 

There are significant similarities between music and speech functions, according to research, 

and both speech and music use a number of the same brain modules (Tallal, 

2006). Furthermore, new evidence suggests that music functions can benefit speech 

functions and vice versa.  It has also been discovered that there may be a link between music 

and emotion in the right brain, just as there is a link between rhythm and language being 

processed in the left brain.  Jourdain went on to say that a spoken language is also a form of 

rhythm because it is concerned with mapping the passage of time (Jourdain, 1998). He 

described how meaning, articulation and tone modulation are both present in verbal 

language. Language and music may share similarities based on the left hemisphere. 

Language and music differ from one another, nevertheless. For instance, music tends to be 

more internally feeling centered while language tends to be more externally focused and 

unique (Jourdain, 1998), but the similarities outweigh and surpass the differences.  Human 

universals like language and music have components that are perceptually distinct and are 

arranged in hierarchically structured sequences (Jentschke, 2005).   
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Further research in the cognitive neuroscience of music with Neuroimaging techniques like 

Functional Magnetic Resonance Imaging (fMRI), Magnetoencephalography (MEG), and 

Positron Emission Tomography (PET) scans, allows us to see what brain areas are activated 

by music. According to research, listening to music illuminates large areas of the brain. 

These regions include the corpus callosum, the visual cortex, memory regions like the 

hippocampus, the crucial limbic system, which processes emotions, and Broca's area, which 

is related to pattern recognition in both music and language (Moreno, 1990). 

 

According to recent studies, activities other than language production involve the activation 

of Broca's region, especially the inferior frontal gyrus and ventral premotor cortex (Fadiga, 

2009). An increasing number of studies have found that these two areas are important for 

language comprehension, observing and performing actions, and performing and listening to 

music (Fadiga, 2009).   In actuality, music, action, and language all have a syntactic-like 

structure in common. Regardless of modality or use, these areas are optimized to recognize 

and depict complicated hierarchical connections. Recent neuroimaging research also reveals 

that, like language, music also contains a link between perception and generation of 

sequentially ordered information, and that this framework enables the exchange and transfer 

of meaning and emotion (Overy, 2006).  The use of Functional Magnetic Resonance 

Imaging (fMRI) to establish an active mirror neuron system in pianists suggests the 

possibility that music is received as both an auditory signal and deliberate sequences of 

expressive motor acts that are hidden from the signal, allowing for joint representation and 

sharing of a musical experience between therapist and listener (Overy, 2006). One 

application of the theory is with Autism subjects where the mirror neuron theory in music 

production has been applied to. Communication, social interaction, and emotional regulation 

are sometimes impaired in people with autism, which has been linked to a dysfunction of 

their mirror neuron system. For autistic children who are otherwise nonverbal, interventions 

involving music-making techniques may be a potential strategy for fostering expressive 

language (Wan, 2010).  Positron emission tomography (PET) has recently made it possible 

to see the brain regions that are engaged when attempting to process language or music. The 

primary motor cortex and regions around it, Broca's area, the primary and secondary 

auditory cortex, the cerebellum, the basal ganglia and thalamus, and the temporal lobe are 

the regions with the most overlap (Brown, 2006).   

 

A question that arises in many areas of neuroscience is what might happen when the brain 

experiences imperfections or abnormalities. There are two types of brain damage: those 

caused by injury (damage to the brain, causing alterations), and those caused by congenital 

abnormalities.  Individuals with amusia or "musical deafness" have difficulty detecting and 

processing pitch correctly. This could be an associated condition in many children and adults 

with Autism too. Because it tends to affect a person's ability to detect pitch, recognize 

incoherent notes, and recognize known tunes, the condition is sometimes referred to as 

"musical deafness." An individual with amusia has difficulties performing music, whistles, 

hums or writing music (also called "agraphia") or playing an instrument (musical apraxia). 

Additionally, research indicates that people with congenital amusia may have trouble 

differentiating and recognizing alterations in intonations (such as changing the tenor of voice 

after a question or lowering it for a depressing emotion), which has an impact on their 

language processing abilities. In cases of Amusia, the more significant focus through music 

therapy intervention should be on music/ speech production; receptive and expressive 

communication, focussing on enhancing communication of basic needs.  For individuals 

with communication difficulties, such as aphasia or developmental language disorders, 

music therapy can enhance language acquisition, improve articulation, and promote 
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expressive and receptive language skills. Melodic and rhythmic elements of music can 

provide a structured and engaging context for practicing speech sounds, word retrieval, and 

sentence construction. Additionally, the emotional and social aspects of music can facilitate 

social interaction, turn-taking, and pragmatic language skills. 

 

Engaging with musical sounds enhances neuroplasticity and enhances the nervous system's 

ability to function and to scaffold meaningful patterns necessary for learning, making it a 

powerful tool for cognition in Alzheimer's and stroke patients. Hearing a steady rhythm can 

significantly improve gait for those with gait challenges, as rhythm is closely related to 

motor function. Research reports that music interacts with various brain areas involved in 

emotion, motivation, cognitive functions, and motor functions, making it a valuable tool for 

increasing socialization, cognitive functioning, and emotional regulation (Raglio et al., 

2015). The importance of music and music therapy for those with multiple sclerosis and 

other neurological diseases is also emphasized. In addition to being practiced as a beloved 

hobby and enhancing social networks and friendships, it can be used to improve 

neurological function through the repetitive exercise of cognitive, sensory and motor 

pathways, and all of these benefits occur while the patient enjoys the activity (Bowen, 

2020).   

 

Understanding the interconnection of music and language holds significant importance, 

particularly for the benefit of individuals with neuro-diverse needs.  Both music and 

language possess unique qualities that can be harnessed to support and enhance the well-

being and development of individuals with diverse cognitive, emotional and communicative 

challenges.  Music has shown remarkable therapeutic potential, with its inherent rhythmic, 

melodic and emotional elements tapping into neural pathways.  The rhythmic patterns and 

musical structures can provide a structured framework that aids the comprehension and 

production of language for individuals with language impairments.  Additionally, music’s 

emotional expressiveness can help individuals with autism to connect with others, express 

themselves and regulate their emotions.  By employing rhythm, melody and repetition in 

language interventions and educational activities, individuals with special needs can 

experience enhanced engagement, motivation, and better retention of information.  By 

harnessing the power of both modalities, music therapists can create therapeutic experiences 

that address a wide range of needs, including communication, emotional expression, 

cognitive processing, and social interaction. The synergistic integration of music and 

language enriches the therapeutic process, promoting growth, healing, and well-being for 

individuals receiving music therapy. 
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