
INTRODUCTION 

Did you know that, in 2016, Spotify was 
streaming nearly 800,000 tracks a minute (“How 
Many Songs”)? With the average song being 
around four minutes long, this is enough musical 
content to keep you busy for fifty-three 
thousand hours, or roughly six years of nonstop 
listening, all being played in a single minute. 
With the massive amount of musical content we 
consume daily, you would most likely assume 
that we know a great deal about music. While 
this is true to an extent, there is still a lot that we 
do not know and a lot that is still debated 
among music scholars. One of the biggest 
debates in musicology, the study of music, is 
music’s relation to cognitive function, and 
whether music is beneficial or detrimental to 
cognitive and task performance. Many scholars 
have researched the possible connection 
between music and the human brain, and I have 
used that research to determine how music, 
rhythms, and beats affect us. I have broken 
down my research into its key components 
which are the connection between music and 
the human brain, factors that impact this 
connection, the positive and negative aspects of 
this connection, and how this connection is 
already being used today. Through my research 
I have concluded that there is an observable 
connection between music and the brain that 
can be utilized to improve cognitive function as 
well as influence productivity, workflow, and 
behavior. 

BACKGROUND INFORMATION 

The first step in understanding the connection 
between music and the human brain is to have a 
basic comprehension of two things, the brain 
and music. Human brains are exceptionally 
complex and still are not completely understood 
by neuroscientists. That being said, we have 
begun to understand the way our brains 
function, and, when looking at the brain while 
music is playing, there are some sections of the 
brain that are more important to look at than 
others. The frontal lobe is the part of the brain 
that is responsible for thought, decision-making, 
and planning. The temporal lobe is used in 
emotional and language functions, as well as to 
determine what it is we are hearing at any given  

moment. The hippocampus is responsible for 
making and receiving memories. And, finally, the 
cerebellum controls motor functions and 
movement. All these sections of the brain are 
affected by music in some way, and many of 
them run at a higher rate while listening to 
music. 

 Many terms in music have varied 
definitions, or even no singular definition at all, 
the easiest example of this being music itself. 
Some argue that any type of beat following a 
rhythm can be called music, while others 
believe that, without a beat, sound is just noise. 
For this reason, the term music will be used to 
mean any type of sound that fits a specific beat 
and causes some form of groove. Another 
example of this is the aforementioned term 
groove, and the term will be used to mean the 
way a beat feels, as defined by 
FreeMusicDictionary (“Groove”).  

THE CONNECTIONS BETWEEN MUSIC AND 
THE HUMAN BRAIN 

When listening to music, the aforementioned 
parts of the brain are affected. According to 
Johns Hopkins Medicine, an organization 
consisting of multiple universities and hospitals, 
music is a good workout for the brain. The 
researchers at Johns Hopkins even go as far as 
to equate it to going to the gym and say that 
“There are few things that stimulate the brain 
the way music does” (“Keep Your Brain”). This 
means that not only is there a connection 
between music and the way our brains function, 
but that the connection is impressively strong. 
The brain is doing more than we think while we 
listen to music. Sound is a vibration that is 
picked up by our ears and converted into an 
understandable signal by our brains. Music is 
often complex with multiple sounds, melodies, 
timbres, and rhythms happening all at once, and 
our brain is receiving, converting, and 
comprehending all these different things at one 
time.  

 Scans have shown that several parts of our 
brain light up when listening to or performing 
music. An fMRI scan can show active regions of 
the brain in real time (“Magnetic Resonance”). 
This means that when an fMRI scan is 
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performed, the resulting image will show the 
activity in the brain in real time and allows 
researchers to compare it to normal levels of 
activity. An fMRI scan (Fig. 1) performed by the 
University of Southern California’s Brain and 
Creativity Institute shows the brain of a 
participant listening to music (Rubin). In the scan, 
you can see the areas of the brain with above-
average activity (red) and below-average activity 
(blue). This suggests that our brains are not only 
being affected by what we are listening to but 
that they run at above-average levels in some 
places as a result. This is just one of many scans 
that show a visible connection between music 
and brain activity.  

Fig. 1. Rubin, Peter. “How Does Music Affect Your Brain?” YouTube, Wired channel, 15 
Mar. 2019. Image shows high brain activity (red) and low brain activity (blue). 

 Further proof of this concept is the 
connection between music, arithmetic, and even 
reading. A 2002 study by professionals in the 
field confirmed that arithmetic ability in young 
children was positively affected by musical 
expertise. This makes sense, seeing how music 
at its core is nothing more than a sonic rendition 
of basic mathematic principles. Because of this, 
playing, reading, and understanding music on 
more than a basic level requires an 
understanding of math, mostly fractions. With 
each measure of a song being broken down by 
beats and then further broken down into notes 
that take different amounts of “time” in those set 
beats, it is understandable that those who can 
properly comprehend music will have a stronger 
arithmetic ability. This same study also claims 
that the same correlation can be observed 
between music and reading, and in some cases, 
the correlation was greater than that between 
music and arithmetic capabilities (Shellenberg 
503). 

 Music has also been shown to impact our 
emotions in various ways. Shahram Heshmat, in 

an article for Psychology Today, claims that 
music can influence the same areas of the brain 
as sex, food, and drugs. Heshmat also explains 
that music can influence memories, which can 
lead to an emotional response that depends on 
what memories are stirred up. Another excellent 
point is that music can incite a specific emotion 
based on the tone of the piece, an example 
being a song with a slow tempo in a minor key 
causing a calm, relaxed, or sad mood. The 
inverse is a song with an upbeat tempo played 
in a major key causing people to feel happy, 
energetic, and motivated. Heshmat also 
mentions escapism, which suggests an 
interesting parallel between music and film. 
Some of the world’s most popular movies are 
fantastical in nature because people enjoy 
watching a movie that can take them out of their 
everyday lives, and, according to Heshmat, the 
same is true for music. This escapism can be 
used to help regulate and control mood by 
allowing the listener to relax and remove stress 
temporarily. The connection between emotion 
and music also strengthens the link between 
music to cognitive function, as it can often 
strongly depend on the emotional and mental 
state of the individual in question (Heshmat). 

WHAT INFLUENCES THIS CONNECTION? 

When looking into the many factors that can 
impact the connection between music and the 
brain, the most important ones to look out for 
are arousal and the task at hand. Arousal is the 
state of being stimulated physically or 
psychologically (Hohmann). This means that the 
more something stimulates an individual, the 
higher levels of arousal it causes. This can be a 
bit of a problem regarding a piece of music's 
effects on cognitive function (Haake 110). 
However, like many of the other influences that 
will be listed here, it can be used to increase 
cognitive function if utilized properly. Certain 
tasks are going to respond well to different 
levels of arousal. When performing physical and 
visual tasks, listening to music that causes high 
levels of arousal will lead to an increase in 
output, as shown by experiments performed by 
J. G. Fox and E. D. Embrey. In these experiments, 
people were tasked with finding defective parts 
in a group of one hundred as they came by on a 
conveyor belt. Many of the tests started in 
silence and then had music gradually 
implemented as the tests went on. In some 
cases, the subjects could pick their music while, 
in others, they were not allowed to select music 
themselves. In every experiment, there was an 
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observable increase in faulty part detection rate 
when music was introduced, and the results 
improved further when listening to music 
chosen by the participants (Fox and Embrey). 
This being said, high levels of arousal can also 
be detrimental to tasks that require deep 
understanding and processing, such as reading. 

 Another important factor influencing the 
connection between our brains and the music 
we listen to is the individual's experience and 
musical aptitude. As hinted at earlier, when 
talking about the connection between music 
and arithmetic, someone who has a better 
understanding of music is more likely to see the 
benefits of listening to background music while 
working. This does not mean that people who 
do not understand the ins and outs of music 
cannot reap the benefits of background music, it 
just means the effects may not be as prominent. 
It seems that utilizing music to increase 
cognitive function does not work like a light 
switch. Rather, it functions as any other skill 
would and requires training. People who 
normally work in silence should not be expected 
to suddenly increase work output by putting 
music on in the background, as this would 
drastically alter their normal working conditions. 
Instead, it would be more beneficial to slowly 
introduce music into the background and to 
experiment with various genres, moods, and 
volumes, as done in the experiments listed in 
the previous section. 

 Genre and personality can also influence 
the impact of the correlation we see with our 
brains and music. The first one is obvious, as 
some genres naturally cause higher levels of 
arousal and can be attention-grabbing, which 
can be harmful to productivity in the long term. 
This can be observed in a study conducted by 
Manuel Gonzalez and John Aiello where 
experiments showed that the more complex a 
piece of music was, the more it tended to hinder 
an individual's performance if they stated they 
had a preference for external stimulation 
(Gonzalez and Aiello 6-8). Fig. 2 shows the 
impact of complex rhythms on test scores as 
well as how personal preference, or personality, 
can impact them as well. The impact made by 
personality is a little more complicated, 
however, with several factors at play. A study 
looking into how personality affects musical 
preferences determined that most people can 
be put into one of two categories, each of which 
leaning towards a particular type of music. 
Empathizers tended to choose more mellow 
music, while sympathizers tended to choose 

more complex pieces (Greenberg 16-18). This 
can feed directly into the previous statements 
about genre and complexity impacting the 
correlation between rhythms the cognitive 
function.  

Fig. 2. Gonzalez, Manuel F., and John R. Aiello. “More than Meets the Ear: Investigating 
How Music Affects Cognitive Task Performance.” Journal of Experimental Psychology: 
vol. 25, no. 3, 2019, p. 7. This graph shows how different levels of music complexity 
affects task performance in individuals with and without a preference for external 
stimulation. 

IS THE CONNECTION POSITIVE OR NEGATIVE? 

Arguments for this connection have been made 
both ways; however, in my research, I have 
determined than many of the negative aspects 
of this connection can be used in such a way 
that turns them into positive one. Some of the 
best benefits of this connection are increased 
productivity, a decrease in the pain felt by 
people after surgery, decreased blood pressure, 
reduced anxiety, and other positive outcomes 
(Shellenberg 508). Some of the biggest negative 
aspects of this connection are easily debunked. 
Some believe that listening to music at work is 
unprofessional; however, if it is turned into an 
office-wide activity or made known by everyone 
that it is acceptable and encouraged by 
management, it would be no different from any 
other tool used to aid employees throughout 
their day. Others think that all music is 
detrimental to focus and workflow, but this 
could not be further from the truth, and if people 
were better educated on the effects of music on 
productivity, they would understand that music 
can often be beneficial, given the music being 
played is appropriate for the task at hand. That 
being said, employees should not be forced to 
listen to music, as this can lead to a stressful 
working environment for some. 
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HOW THIS INFORMATION IS BEING USED 
TODAY 

Music therapy is the use of music to help an 
individual deal with anxiety, depression, and 
substance abuse (“Music Therapy”). Louisa 
Hohmann wrote a paper about how music 
therapy can be used as a treatment for 
substance abuse disorders. In her paper, she 
includes several long charts outlining the effects 
music can have on various moods and mental 
states. Hohmann reported that music therapy 
increased the subjects' willingness to participate 
in therapy, their overall attendance, a 51% 
decrease in anxiety, and a 42% decrease in 
anger. Music therapy also increased happiness 
and decreased feelings of fear and distrust 
(Hohmann 11-12). While the test determined 
overall that Hohmann and her colleagues could 
not tell a definite benefit to the use of music 
therapy as opposed to more traditional forms of 
therapy, they likewise did not conclude that 
music therapy is inferior to traditional therapy. It 
is hard to deny that there were ways in which 
music therapy was doing good to the individuals 
in question. 

 Music is used in nearly every form of 
advertising we come across, and for good 
reason. Not only does music impact our 
emotions, but it can shape buying behavior as 

well. In the late 1990s, a study into the 
relationship between music and consumer 
behavior determined that people were more 
likely to choose one wine over another based on 
the type of background music played. The 
conclusion was made that a wine from a certain 
country would sell better if the music that 
typically comes from that country is being 
played (Shellenberg 512). Another good example 
of how music can affect buying behavior is 
shown in a short video on YouTube’s “The Art 
Behind Marketing” channel. The video shows an 
older Chevrolet ad with a sad tone, then plays it 
again but with a different type of music with an 
upbeat tempo and tone. After watching the 
video myself with twenty-five of my peers, we 
determined that the version with a happy tone 
would influence us more and make us more 
likely to consider the car shown in future car-
buying decisions (“The Power of Music”).   

 Another way music is being used today is 
to keep morale and productivity high at Google, 
one of the world's most profitable companies. 
Google is often looked at as an employer that 
anyone would be lucky to have, with a laissez-
faire management style and seemingly endless 
benefits available to their workers. It is obvious 
that employee morale is important to the 
higher-ups at Google, and they have started 
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implementing music into the everyday routines 
of hundreds of their employees for this specific 
purpose. Google has set up areas to listen to 
music in several of their offices and have even 
begun making music lessons available to 
employees (Meyer 98-99). Marcel Meyer argues 
that strategies like this can be used to make a 
business or organization more ethical. 

HOW THIS INFORMATION IS RELEVANT TO 
YOU 

Music has the amazing ability to influence the 
way we think, feel, and behave. Not only does 
this connection exist but it is observable through 
experimentation, analysis, and various brain 
scans. Music can improve cognitive function 
when performing tasks such as mathematics or 
physical labor, but can also hinder performance 
when performing tasks such as reading. This 
information can be used by anyone to improve 
workflow. It can be used by a student or 
researcher to optimize workflow and efficiency, 
or as a way of stepping back and taking a break 
to gather one’s thoughts. This information can 
be used to know what types of music to avoid 
during a particular type of activity to avoid 
slowing workflow. Knowledge of how music 
works can be used by business owners to 
influence consumer behavior, and inversely can 
be applied by everyone to avoid being tricked 
into making unnecessary purchases. One of my 
personal favorite uses of music, however, is to 
regulate emotion. I find that listening to music 

while I work is beneficial but switching the style 
up during a break and relaxing is even more 
beneficial. By compiling the information from 
multiple sources in an easy to digest way I have 
given the reader access to information that 
otherwise might be overwhelming. I encourage 
readers to slowly incorporate background music 
into their work to increase productivity and work 
satisfaction. There is a lot we still do not 
understand about music and doing your own 
research can help fill in the gaps in our 
collective knowledge. ❖ 
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