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Abstract 

 

Although most would consider music to be a large part of their lives, one could maintain that 

music is a crucial element to actively pursue and use throughout the human lifespan. From 

infancy through childhood and the teenage years, adulthood, and finally, old age, the impact 

and the possibilities music has in each individual life is almost immeasurable. From early 

connections between a baby and its parents to the rehabilitation of an Alzheimer’s patient, 

music has proven itself to work wonders on and in the human brain. In this essay I will consider 

some of the important factors and research done in this field of study and examine the biological 

effects which take place in the human brain when exposed to music. Various diseases, both 

mental and physical ailments, and people’s intellect, can and have been influenced by music. 

Music is stored in such a way that the brain can access it by bypassing seemingly lost 

connections. The benefits of music education will also be discussed.  
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Introduction 

Many biological changes occur when an individual listens to music. Music engages almost 

every part of the brain, and in addition, it also releases hormones that help with agitation, stress, 

loneliness, love, satisfaction, and more. Music education has proven itself to be of great 

importance due to the fact that it can boost brain and cognitive function, which in turn facilitates 

success in school. Furthermore, studies indicate that individuals who have a musical 

background tend to score higher on tests designed to measure intelligence.  

 Although music is known to affect human beings emotionally, there are also significant 

biological changes that happen when music is experienced by an individual. Studies show that 

music therapy can help premature babies adjust who suffer from respiratory distress syndrome, 

clinical sepsis, and/or small gestational age. According to neuroscientists, studies on infants as 

young as one and three days old indicate that these newborns make use of their music 

processing network to understand their mother’s voices, confirming speculation regarding 

neurological connections between language and music.  

This research project is divided into four sections: firstly, the brain in general; secondly, 

the brain on music; thirdly, newborns and music; and lastly, music education. Each section 

explores the varying topics in depth. The first section on the brain is very important as it 

explains in depth what the brain looks like and its construction. It also explains all the different 

functions it has and the importance of the brain’s control. The second chapter goes in depth 

into the effect music has on the brain, what happens to human beings biologically as they listen 

to music, and why music therapy is important. It also explores what it is that happens when a 

person with brain damage is exposed to music. The third chapter explores what happens to 

premature babies as well as children when they are exposed to music and specifically what 

biological changes happen. The fourth and final chapter examines why music education is 

important and why children ought to have access to it.  

The brain is divided into four specialized sections: the cerebrum, the diencephalon, the 

brainstem and the cerebellum. These sections are then divided into four lobes:  the frontal lobe, 

the parietal lobe, the occipital lobe, and the temporal lobe. It is of great importance to 

understand what the brain looks like, how it’s built and what the different sections control Since 

these specialized areas and lobes all perform significant functions when we listen to or play 

music. It is possible to use music therapy to treat people with brain damage by utilizing the 

effects of more than one area of the brain. Music education in the same way can be used to help 
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children with autism disorder. Autism disorder is caused by a small corpus callosum, the main 

bridge of communication between left and right hemispheres.  

 

The brain 

One of the largest and most complex organs in the human body is the brain. The brain is the 

center of the nervous system and its functions include receiving, evaluating, and responding to 

sensory input, storing information, planning future activities, reasoning, and abstract thought. 

These functions are performed by over 100 billion neurons which use action potentials to 

communicate with other parts of the brain or the body.1 Although each individual retains the 

same number of neurons from birth to adulthood, the neurons keep growing and by age six, 

they reach their maximum size. However, synapses and brain organization continue to grow 

until the age of twenty and perhaps even beyond. The process of how neurons send and receive 

action potential signals is well understood, but it is still a mystery how neurons give rise to 

conscious awareness. Scientists have discovered that thought is a physical pathway of neurons 

in the brain. The more a specific pathway is used, the faster and bigger it becomes, which 

explains as to why repetition is crucial to the learning process. The brain consists of two 

hemispheres which are divided into several lobes. These different parts of the brain are made 

up of multiple specialized areas that work together. The four specialized areas are the cortex, 

the brain stem, the basal ganglia, and the cerebellum.2 Each different function typically engages 

more than one region of the brain, and each region is most likely involved in more than one 

function at any given time.  

The Cerebrum 

The cerebrum is divided into two halves, or hemispheres, that are further divided into 

four regions, or lobes. The four lobes are the frontal lobe, which is located behind the forehead, 

has to do with speech, thought, learning, emotion, and movement. Behind the frontal lobe are 

the parietal lobes which process sensory information like touch, temperature, and pain. At the 

rear area of the brain are the occipital lobes which deal with vision. Lastly, there are the 

 
1 “INTRODUCTION / REGIONS OF THE BRAIN,” accessed November 24, 2020, 

https://content.byui.edu/file/a236934c-3c60-4fe9-90aa-
d343b3e3a640/1/module11/readings/introduction_brain.html. 

2 “Brain Functions,” November 22, 2016, https://qbi.uq.edu.au/brain-basics/brain-physiology. 
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temporal lobes, near the temples, which are involved with hearing and memory.3 The two 

hemispheres control the opposite side of the body, each impacting different controls: the left 

hemisphere generally controls language, math, and logic, while the right hemisphere largely 

controls spatial abilities, face recognition, visual imagery, and music. The left side of the brain 

is particularly important for performing musical tasks because such tasks can be highly 

analytical. 4  

The cerebral cortex is the outer layer, approximately two to four millimeters, of the 

cerebrum. It is composed of two different types of matter; the “gray matter” that covers the 

whole outside of the brain, and the inside matter, often referred to as “white matter”. The gray 

matter is made up of “neuron sign cell bodies” and white matter is made up of neuron axons. 

Axons are in charge of carrying information from one neuron to another.5 Other clusters of 

cells can be found within the white matter and are called nuclei. A cluster of neuron cell bodies 

in the peripheral nervous system is called a ganglion.6 The different nuclei of the cerebrum 

make up two important functional units: the basal nuclei, and the limbic system. Typically, 

neurons have three main components, a cell body, several dendrites and one axon.  

To explain how the brain and the nervous system work, it can be compared to a 

computer network. Since a typical neuron has three main components, a cell body, several 

dendrites and one axon, each neuron cell body could be compared to a computer or CPU. This 

is where all information is stored, data is evaluated, and decisions are made. In a computer 

network each individual CPU is connected by fiber optic cables that send information from one 

CPU to another. The fiber optics would be analogous to the dendrites and axons in the brain. 

Their job is simply to transfer information, in the form of action potentials, from one cell body 

to the next. When the signal from one neuron reaches a synapse, it usually results in either 

excitation or inhibition of the next neuron. It is this combination of excitation and inhibition 

which creates the code that is used by the nervous system. The cell bodies, or the gray matter 

in the cortex and nuclei, do the processing in the brain, while the white matter carries messages 

 
3 “Human Brain: Information, Facts and News,” Science, October 15, 2009, 

https://www.nationalgeographic.com/science/health-and-human-body/human-body/brain/. 
4 “Neuroscience For Kids - Hemispheres,” accessed November 23, 2020, 

https://faculty.washington.edu/chudler/split.html. 
5 “Chapter 11: The Cerebral Cortex,” accessed November 14, 2020, 

https://www.dartmouth.edu/~rswenson/NeuroSci/chapter_11.html. 
6 “Cerebrum,” accessed November 24, 2020, https://content.byui.edu/file/a236934c-3c60-4fe9-90aa-

d343b3e3a640/1/module11/readings/cerebrum.html. 
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from one neuron to the next. Each neuron cell body in the brain is connected to up to ten 

thousand other neurons.7 

The Diencephalon 

 The diencephalon is a region at the core of the brain. It is surrounded by the cerebral 

hemispheres and is the connection between the brainstem and the cerebrum. The diencephalon 

consists of three gray matter structures: the thalamus, the hypothalamus and the epithalamus. 

The thalamus is the sorter or relay center for all information that comes into the cerebral cortex 

from the whole body, with the exception of smell. Neurons from all over the body converge 

and synapse in the thalamus, which then distributes the information to the different specialized 

areas of the cerebral cortex. The thalamus also sorts through all information so that only 

necessary information is being processed, which in turn helps us to concentrate on specific 

tasks that we are working on.8 The hypothalamus is the visceral control center and regulates 

the internal organs, and, notably, is sometimes referred to as the brain within the brain. Some 

of its important functions include the autonomic nervous system, emotions, body temperature, 

food intake, water balance, sleep and endocrine system.9 The epithalamus is located at the back 

of the structures of the diencephalon. Within the epithalamus are several important structures 

like the habenular nuclei and the pineal gland. The habenular nuclei have been proven to be 

involved in several limbic system functions including negative reward processing, whereas the 

pineal gland produces the hormone melatonin. Melatonin is a hormone whose release is 

stimulated by the dark and inhibited by light. One of melatonin’s important functions is to help 

regulate sleeping patterns.10 

The Brainstem 

 The brainstem is the region of the brain that connects the brain to the spinal cord. 

Although the body can function without the cerebrum, even though one would be conscious, it 

cannot function without the brainstem. The brainstem has an essential role for maintaining 

critical functions of the body, like respiration and regulation of the heart. The brainstem is the 

site where the groups of axons (nerve tracts) exit and enter the brain as cranial nerves or 

 
7 “Cerebrum.” 
8 Ralf D. Wimmer et al., “Thalamic Control of Sensory Selection in Divided Attention,” Nature 526, 

no. 7575 (October 2015): 705–9, https://doi.org/10.1038/nature15398. 
9 Wimmer et al. 
10 Wimmer et al. 



6 
 

continue into the spinal cord. Ten of the twelve pairs of cranial nerves exit the central nervous 

system from the brainstem.11 The brainstem is subdivided into three regions: the midbrain, the 

pons and the medulla oblongata.  

 The midbrain is situated between the diencephalon and the pons. There are three 

different clusters of cell bodies (nuclei) that are observed in the midbrain. These are the corpora 

quadrigemina, that is subdivided into two regions, the superior colliculi that coordinates the 

movement of our eyes via the optic nerves, and the inferior colliculi that helps coordinate head 

and eye movements in response to sudden sounds. The substantia nigra produces dopamine as 

a neurotransmitter and neuromelanin is obtained from the same precursor that produces 

melanin, L-dopa. The neurons from the substantia nigra ascend to the cerebrum and synapse 

with structures of the nasal nuclei, a part of the brain that is involved in skeletal muscle control. 

Parkinson’s disease is caused by degeneration of these neurons. 

 The pons contains nuclei which contribute to the control of sleep, swallowing, bladder 

control, hearing, respiration, taste, eye movement, facial expression, and posture. It also 

connects the cerebellum to the rest of the brain. The medulla oblongata has an important role 

in body homeostasis. The neurons in the medulla adjust the force of heart contractions, as well 

as generating and modifying deep breath and regulating other actions such as vomiting, 

hiccups, and cough. The medulla is also the place where most of the neuron cross over to the 

opposite side of the brainstem accounting for why the left side of the brain controls the right 

side of the body and the right side of the brain the left side of the body. This structure is called 

a decussation.12  

The Cerebellum  

 The Cerebellum, also known as the little brain, sits under the occipital lobes of the 

cerebral hemispheres and attaches to the brainstem. Its structure is similar to the cerebellum, 

with cortex of grey and white matter. It functions in motor learning, motor coordination and 

equilibrium, which are skills required in performing tasks such as typing, driving, piano 

playing, dancing, and more. This is also the place where procedural memories for tasks like 

walking or riding a bike are stored.13  

 
11 “The Brainstem and Cerebellum,” accessed November 23, 2020, 

https://content.byui.edu/file/a236934c-3c60-4fe9-90aa-
d343b3e3a640/1/module11/readings/brainstem_cerebellum.html. 

12 “The Brainstem and Cerebellum.” 
13 “The Brainstem and Cerebellum.” 
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The effect of music on the brain  

Considering the factual information regarding the structure of the brain and the 

functions of the different parts of this vital organ, it is intriguing to consider the effect of music 

and music education on the human brain. Are the significant impacts which occur in human 

biology as it collides with music mere speculation, or can these effects be scientifically proven?   

The Corpus Callosum 

The corpus callosum is a bundle of nerves that connect the two hemispheres of the 

brain. There are approximately 300 million axons (nerve fibers) in an average corpus callosum. 

It is often known as the communication bridge seeing that this is where information crosses 

from the left to the right side of the brain and vice versa. This neutral bridge is the largest white 

matter structure of the brain and is only found in placental mammals. If the corpus callosum is 

severed, the brain’s hemispheres are not able to communicate properly, and a loss of function 

can occur. This affects, for example, visual perception, speech, and memory.14 In severe cases 

of epilepsy, the corpus callosum can be surgically cut to minimize the seizures, however, this 

procedure is only performed as an absolute last resort. It has been scientifically proven that 

people can live without the corpus callosum, but that means that information must find new 

ways to communicate between the two hemispheres, which may result in slower response 

time.15  

An Autism Brain Imaging Data Exchange (ABIDE) study showed that the brains of 

people with Autism Spectrum Disorder (ASD) have a longer connection time between the 

different brain areas. In other words, the brain finds it hard to switch between the different 

processes.16 Through some more research and Functional Magnetic Resonance Imaging (fMRI) 

and Positron Emission Tomography (PET), doctors have found that people with ASD have a 

lack of, or even a non-existing corpus callosum.17 The study also showed that even though the 

corpus callosum was evident in the subjects’ brains, it was wired completely differently than 

 
14 “Corpus Callosum: Function and Disorders,” June 24, 2017, 

https://www.medicalnewstoday.com/articles/318065.“Corpus Callosum: Function and Disorders,”  
15 “INTRODUCTION / REGIONS OF THE BRAIN.” 
16 “What Does Autism Look like in the Brain?” accessed April 20, 2019, 

https://www.medicalnewstoday.com/articles/323741.php. 
17 “Lack of Corpus Callosum Yields Insights into Autism,” Spectrum | Autism Research News (blog), 

May 2, 2013, https://www.spectrumnews.org/news/lack-of-corpus-callosum-yields-insights-into-autism/. 
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in persons not suffering from ASD.18 This however prompts the question as to whether it is 

possible to strengthen the corpus callosum. Keeping in mind that the corpus callosum is the 

bridge between the left and right hemisphere, it would mean that for it to be strengthened, it 

would require a task that activates both hemispheres at the same time. For such measures to be 

beneficial, it would require an exercise that is both creative and linguistic. Studies show that 

musicians, that is, people who began studying music before the age of seven, have a bigger 

corpus callosum than those who have not studied music. This could be because music activates 

the brain in significant ways as it utilizes almost all the different parts of the brain. Music 

requires the use of the left hemisphere to read music and the right hemisphere to perform music, 

but it also activates the four different lobes, the primary motor cortex, primary auditory cortex, 

visual cortex and the primary somatosensory cortex. The hours that musicians spend rehearsing 

build the fine motion of the corpus callosum,19 leading to an enlarged bridge and faster 

processing time.   

Music and the brain 

An fMRI research done at Duke University found that the brain was impacted in more 

than one area when musicians listened to music. One of the most interesting discoveries was 

that the fMRI scan showed activity in the premotor areas and supplementary motor areas, which 

are areas usually only active when playing music. The research participants were given three 

different tasks while in the fMRI: the first task included listening to music, the second sight-

reading, while in the third one, the subjects were asked to replicate the same mindset as they 

would have in a live performance. These three tasks revealed that more than half of the brain 

was impacted by music.20 

In another research study by the Catalyst, an Australian science documentary program, 

there were many different outcomes when a non-musician listened to music. However, the one 

consistent outcome was that the emotional side of the brain was impacted by the music in each 

and every situation.21 In a similar way, a documentary called “Music on the brain the 

soundtrack of our lives” shows that music can invoke deep and disturbing agitation and bring 

 
18 “What Does Autism Look like in the Brain?” accessed April 20, 2019, 

https://www.medicalnewstoday.com/articles/323741.php. 
19 “Corpus Callosum: Function and Disorders,” Medical News Today, accessed April 20, 2019, 

https://www.medicalnewstoday.com/articles/318065.php. 
20 Duke University, Exploring Music’s Impact on the Brain. 
21 “Power Of Music On The Brain | Dementia & Parkinson’s - YouTube.” 
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clarity to the deepest level of confusion.22 In this documentary, a TV-host’s brain was 

examined. The subject was scanned in an fMRI machine while listening to two different styles 

of music, the results showing an immense release of oxytocin.23 Oxytocin, often referred to as 

the love hormone, has a physical and psychological effect, including influencing both social 

behavior and emotions. It is often prescribed to people with severe anxiety, but it is also used 

to help women in childbirth. This could be one of the explanations why music can help reduce 

prescriptions for antianxiety medications. In another study, researchers found that a hormone 

called prolactin is released when a person listens to music that reflects their emotions. This 

hormone is the same that is released when a mother feeds her child, a soothing hormone that 

makes a person feel comforted.24  

These research results exemplify that music has significant effects on human beings: 

music can help regulate hormones, motivate, and bring comfort to people, and provide 

relaxation, and so forth. Music is more than a simple activity as it greatly impacts us as human 

beings and holds a significant place in most people’s lives, but how does it affect a person with 

severe brain damage? 

Music and brain damage 

There has been much development in the area of music and brain damage in the last 

few years. There are many reasons as to why people suffer brain damage, it could be caused 

by a car accident or a disease like dementia or Parkinson’s that can negatively impact and 

deteriorate the brain and affects its function. As already mentioned, music affects multiple areas 

of the human brain. In relation to the fact that music is known to affect the human brain in 

multiple ways, it is intriguing to examine the way it can lead individuals who have suffered 

memory loss or lost control of their limbs to regain some of their abilities.  

Dementia 

 Dementia is not a specific disease but a collective term for progressive brain syndromes 

which can affect memory, thinking, behavior, and emotions. It is the leading cause of disability 

and dependency among the elderly; although every individual has their personal experience of 

 
22 “Power Of Music On The Brain | Dementia & Parkinson’s - YouTube.” 
23 “Oxytocin: The Love Hormone?,” Medical News Today, accessed February 17, 2019, 

https://www.medicalnewstoday.com/articles/275795.php. 
24 Chicago Ideas, This Is Your Brain on Music, accessed April 23, 2019, 

https://www.youtube.com/watch?v=-
c7d5W0_NPA&list=PLIYIa5IwibkcIvHt4gHW0CBo8mybgpmcR&index=5. 
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the condition, most will eventually be unable to take care of themselves. Alzheimer’s is an 

example of a form of dementia. This disease attacks the cerebral cortex of the brain. A healthy 

human brain contains billions of neurons—specialized cells that process and transmit 

information via electrical and chemical signals. Their task is to transport messages between the 

different parts of the brain, and from the brain to the rest of the body. In contrast to a healthy 

individual’s brain, the brain afflicted by Alzheimer’s disease experiences disruption in 

communication among neurons resulting in loss of function and cell death.25 

Music and Memory, a program launched in Australia in 2010, has over the last decade 

changed the lives of many thousands of elderly individuals and health care services across 

multiple countries. The program's agenda is to provide a personal playlist for people with 

dementia as well as people with Parkinson’s and other similar diseases. In collaboration with 

the patient’s family, the program constructs personal playlists. These playlists are then used by 

caretakers to aid communication and general care of the patients. Most of the patients will 

change completely after just one familiar song.26 This could be because of the levels of oxytocin 

and prolactin are released while listening to a familiar tune. Familiar music also activates parts 

of the brain related to aspects such as memories, emotions, feelings, senses, and so forth. Due 

to the fact that multiple areas of the brain are activated simultaneously, this program has shown 

and produced evidence that there is a real possibility of provoking some sort of memory to help 

patients return to their former selves to a certain degree, despite the brain’s deterioration.  

There are many instances in which people with dementia play or perform very 

complicated pieces of music, but when asked to name the piece, are unable to recall the name 

of it or who wrote the song. As the music is stored in the person’s muscle memory, these 

patients are able to perform it in many keys or even in different moods. Although this is only 

true of those that have studied and played music throughout their life, this can be observed in 

those inexperienced with music training when it comes to melody and lyrics. All patients with 

dementia show some sort of response to music they are familiar with, even those that are unable 

to communicate will begin to nod their head or in some way show signs of familiarity with the 

songs.  

 
25 “What Happens to the Brain in Alzheimer’s Disease?,” National Institute on Aging, accessed 

December 2, 2020, http://www.nia.nih.gov/health/what-happens-brain-alzheimers-disease. 
26 “Music & Memory.” 
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Parkinson’s  

Parkinson’s disease occurs when the substantia nigra stops producing dopamine and the 

neurons from the substantia nigra stop sending messages to the cerebrum and synapse with the 

structures of the nasal nuclei, the part of the brain that is involved in skeletal muscle control. It 

is a progressive, incurable nervous system disease that is characterized by difficulties walking, 

moving and by uncontrollable tremors.27 Research done on two groups of people with mild-to-

moderate Parkinson’s showed that the group exposed to physical therapy improved greatly in 

regards to stiffness but overall the improvements did not have a significant effect on daily 

performance. However, the group exposed to music therapy sessions improved significantly, 

not only regarding physical changes, but also in how they were able to perform daily tasks. The 

latter group also reported that they had more control over initiating a movement which often28 

can be an issue for Parkinson’s patients.29 The research also showed that the patients’ emotional 

response could have affected their ability to move, by activating a particular pathway in the 

brain that could help regulate movements.  The group exposed to music was emotionally and 

physically stronger than the group that was only exposed to physical therapy.30 

The rhythm in the music is what brings back what is unconscious into the conscious. A 

lot of people with Parkinson’s have shown great ability to dance to music even though they 

had no control over their body outside of the ballroom. This is because the beat in the music 

helps them cue back that which has been stored in their unconscious minds. This feeling of 

rhythm and beat has since been transferred over to body movements. Some people have 

reported that they can walk better because they use the feeling of sinking as a beat or rhythm 

to move and it prompts them to raise their feet and walk.31  

Brain damage 

What has been discovered to be true of patients with dementia and Parkinson’s has also been 

proven to be true of people with other types of brain damage, such as patients who have suffered 

heart attacks, blood clots, victims of car accidents, and so forth. All patients exposed to music 

exhibited greater improvement than those that were not exposed to any music at all. Music 

 
27 “The Brainstem and Cerebellum.” 
28 Jim Morelli and MPH, “Music Helps Parkinson’s Patients,” WebMD, accessed December 3, 2020, 

https://www.webmd.com/parkinsons-disease/news/20000620/music-helps-parkinsons-patients. 
29 Morelli and MPH. 
30 Morelli and MPH. 
31 Morelli and MPH. 
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therapy has helped many people gain back control over their bodies as well as improve 

communication. There is no requirement of having studied music as most people listen to music 

on a regular basis, a practice that has a greater effect on the body than most people realize. It 

would be interesting to compare and contrast differences between patients who have studied 

music throughout their lives versus patients who do not share that experience. The research 

mentioned above is limited to individuals who did not have particular experiences as musicians. 

Newborns and music 

A study done by neuroscientists, based upon findings from Functional Magnetic 

Resonance Imaging scans (fMRI), of newborns, aged between one and three days old, showed 

that the infants made use of their music processing network to understand their mother’s voice. 

This confirms the suspicions that scientists have had about connections between music and 

language processing.32 There have been a few studies done that confirm that humans indeed 

are born musical, a skill which is a crucial part of the newborn stage for understanding the 

infant’s surroundings and learning whom to trust. Not only is music beneficial for newborns 

learning a new language or whom to trust, but there were also other biological benefits recorded 

by scientists.33  

 Scientist Sandra Trehub and her colleagues found that singing keeps babies calmer than 

talking to them, not to mention that singing can even lead to a stronger social bond between 

child and parent, boost health, and supporting increased language fluency.34 In a research 

project executed in Montreal, two groups of seven-to-ten-month-old children were put in a 

mildly stressful situation in order to observe the instinctual reaction of the subjects. The babies 

were placed in an empty room without any stimulation except audio recordings of a person 

either talking or singing. The audio was performed in Turkish, but the children were from 

French-speaking families. The babies were observed by people who did not have access to the 

played audio. Their task was to measure how long it would take for the babies to show visible 

 
32 TEDx Talks, What If Every Child Had Access to Music Education from Birth? | Anita Collins | 

TEDxCanberra, accessed April 20, 2019, 
https://www.youtube.com/watch?v=ueqgenARzlE&list=PLIYIa5IwibkcIvHt4gHW0CBo8mybgpmcR&index=1
1&t=454s. 

33 TEDx Talks, What If Every Child Had Access to Music Education from Birth? | Anita Collins | 
TEDxCanberra, accessed April 20, 2019, 
https://www.youtube.com/watch?v=ueqgenARzlE&list=PLIYIa5IwibkcIvHt4gHW0CBo8mybgpmcR&index=1
1&t=454s. 

34 “Why Parents Sing to Babies,” Greater Good, accessed November 7, 2020, 
https://greatergood.berkeley.edu/article/item/why_parents_sing_to_babies. 
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signs of distress. The results showed that the babies who were exposed to singing audio 

remained calmer for twice as long as the babies who were exposed to spoken language. A 

second study was later done in which a different group of babies were exposed to similar audio 

in their own language, and again, the results showed that the babies exposed to the singing 

audio remained calmer for twice as long as those exposed to the speech.35  

Considering that unfamiliar voices and a very unfamiliar language had such an impact 

on the babies, and in such an extreme situation, raises the question of audio with a familiar 

voice. Trehub did such a study in 2009, which showed that babies as young as six-to-eight 

months old were able to match audio of a person singing to a muted video of the same person. 

This confirmed the theory that babies are naturally attuned to singing and auditory stimulation. 

One of the reasons which could explain this could be that the skill helps them identify persons 

of importance to them. Trehub also found that babies’ cortisol levels, a hormone affiliated with 

stress and arousal, was observed to be reduced when people were singing, leading to calmer 

and happier babies. 

A randomized clinical multisite trial was performed, involving 272 premature infants 

aged under 32 weeks with problems such as respiratory distress syndrome, clinical sepsis, 

and/or small gestational age in eleven Neonatal Intensive Care Unit (NICUs). The studies 

included three sessions a week for three weeks with a music therapist where the music was 

either played live or had been chosen specifically for the baby. The first results showed that 

recorded music risked overstimulation in the NICUs, but live music elements had a significant 

effect on physiologic functions like heart and respiratory rates, oxygen saturation levels and 

activity levels. It also showed an effect on developmental functions like sleeping, feeding 

behavior, sucking patterns, and weight gain. The information was gathered before, during and 

after the trial to make sure that the results were reliable.36 Another discovery made during the 

trial was that the parent-preferred lullabies gave higher results than that of any other music. It 

also enhanced bonding and therefore decreased the stress that parents associated with 

premature infant care.37These results were the same as Trehub and colleagues found in their 

studies. Their results suggested that singing helps babies regulate emotions and to focus 

.attention, by doing so it automatically makes the baby more manageable which in turn leads 

 
35 “Why Parents Sing to Babies.” 
36 Joanne Loewy et al., “The Effects of Music Therapy on Vital Signs, Feeding, and Sleep in Premature 

Infants,” Pediatrics 131, no. 5 (May 1, 2013): 902–18, https://doi.org/10.1542/peds.2012-1367. 
37 Loewy et al. 
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to a less stressful experience for the parent.38 However, music is not only beneficial for the 

baby. Research shows that parents who have studied music are more likely to respond to the 

meaningful part of a baby’s cry versus parents who have not studied music, which is not only 

beneficial through the first stages of life with a newborn, but also throughout the child’s life.39 

Positives of Music Education 

There are three arguments as to why music education is important. Firstly, the indirect 

argument, which is that the brain gets a boost and increased cognitive function when exposed 

to music education, which can facilitate scholarly success. Secondly, the incentive argument, 

which directly ties music training to educational outcomes. Thirdly, there is the intangible 

argument that the deepest benefits of music education, such as friendship, are difficult to 

quantify.40 A study showed that individuals who have studied music since before the age of 

seven have an IQ that is 7,5 points higher than those who have not studied music.41 The hours 

musicians spend reading and playing music is spent working on the fine motions of the corpus 

callosum, which is an important structural and functional part of the brain. It aids in depth 

perception, but also helps the hemispheres communicate which in turn helps people to perform 

tasks at a greater-than-average rate.42   

 It has been proven that music education strengthens auditory skills which are important 

in language development and learning. Musically trained children have proven to have stronger 

skills than those who have not studied music. Listening skills are tied to the ability to perceive 

speech, pay attention and to memorize sounds. It also improves brain functions such as neutral 

timing precision which allows differentiation between speech syllables.43 Music education aids 

in make these systems work together for listening and language: attention memory, rhythm, 

making sense of complex soundscapes, neural encoding sound details. Musicians have 

enhanced neural encoding of music and speech, but it also alters brain development in at-risk 

adolescents. Older musicians have enhanced hearing in noise and auditory cognitive skills, 

 
38 “Why Parents Sing to Babies.” 

39 Elaine C. Thompson et al., “Beat Synchronization across the Lifespan: Intersection of 
Development and Musical Experience,” ed. Joel Snyder, PLOS ONE 10, no. 6 (June 24, 2015): 
e0128839, https://doi.org/10.1371/journal.pone.0128839. 
40 “2020-108-4-Kraus-v2.Pdf | Powered by Box,” accessed December 3, 2020, 

https://northwestern.app.box.com/s/evxw053dl2rwdgv34qsqt0glrf3qnoqd. 
41 TEDx Talks, What If Every Child Had Access to Music Education from Birth? 
42 “Corpus Callosum.” 
43 “Brainvolts,” accessed December 3, 2020, https://www.brainvolts.northwestern.edu/. 
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even after having experienced hearing loss. Studies even show that the brain continues to 

benefit from such training even after a person has stopped playing music.44  

 A significant part of music education is rhythm, which has proven very beneficial not 

only in music, but also in language learning. Rhythm provides a temporal map of where key 

sounds stop and start which means that when brains track rhythm in music, a rhythm is created 

in addition to the beat of the music, which is especially helpful when trying to understand 

speech in a noisy room. Research also shows that preschoolers who can synchronize to a beat 

have stronger reading readiness and more precise neural encoding of speech rhythms than those 

who have not studied music.45   

Conclusion  

The brain is a very complex yet beautiful organ. It is beautifully put together and makes the 

body work together as a collective unit. Each part of the brain has a very important role in how 

the body functions and how we are able to get through daily tasks. Some of these functions we 

will never be aware of. Researchers have even found that we are born to be musical. It is a part 

of how the brain works and it is also how we spend our first years on earth trying to learn 

language, which in turn enables us to understand our loved ones and participate in community 

with other people.  

The effect music has on the brain could be compared to a very bright blinking Christmas 

tree. The processing of music is not only located in one area of the brain but it affects all parts 

of the brain and in all the different lobes as well. This information explains why it is that 

someone who is not able to recognize their spouse of 50 years is able to sing a song they have 

not heard since childhood. Music is not just logical or musical, it is also emotional and it is 

connected to the memories that were created throughout a lifetime, the smells, the sounds, and 

the taste of a cookie or a cup of coffee. There are so many things connected to one simple 

moment of music, all of our senses are connected and stored from that moment. Even the beat 

or the rhythm in the music has a special place in the primary motor cortex that helps bring forth 

to consciousness what was stored in the unconscious, and therefore it is possible to help people 

with Parkinson’s disease to move, walk, or even just perform daily tasks that have become too 

difficult. Music is a tool that should be prioritized to a greater degree in different aspects of 

society.  

 
44 Thompson et al., “Beat Synchronization across the Lifespan.” 
45 Thompson et al. 
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It has also been confirmed that it is possible to use music to help people with Autism 

disorder with communication and other basic tasks which seem to be difficult. It is of great 

importance that a child with autism disorder get access to music education as soon as possible 

because it has been proven to help build and strengthen the corpus callosum, the 

communication bridge between the left and right hemispheres. Communication does still flow 

even without a corpus callosum, but the process is slower as the communication has to find 

other longer routes.  

Studies have also found that it is very beneficial for children to be exposed to music. It 

helps premature children to regulate and stabilize their vitals, and at the same time it helps grow 

the bond between child and parent. It cannot be denied how important music education is with 

all this information. If only listening to music has this great of an impact on humans, then 

imagine what spending hours studying music could do for us. Music studies should be essential 

and not a luxury, everyone should have access to music education from a very young age, it 

should be as accessible as daycare and schools.  
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