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Music Processing
How do we process music on a neurological level?

Levitin (RIAAArchivist1, 2010) 

• Levitin believes that the brain has evolved to 
understand music. As a result it will be tuned in to the 
musical rules that we listen to and adopt as a child.

• First, nerve impulses are recognised by the auditory 
cortex, which translates audio signals from the ear 
into an understandable format.

• The association cortex compares music with 
memories so we can recognise familiar melodies.

• The cerebellum (which has connections to the 
amygdala associated with memory and emotion) can 
be used to track the rhythm of a piece.

• An area in the prefrontal cortex aims to compare 
what we hear with our expectations of musical rules. 

• Levitin suggests that tunes with variations or musical 
surprises in regards to these rules, will be more 
enjoyable for the listener.



Music Processing - Further Research
Hodges and Wilkins (2015) Sacks (2007a)

• Most research in this area has been 

conducted using fMRI but this can 

only provide isolated snapshots of 

the brain processing music at a 

single point in time. 

• Network science (which compares 

signals in different neuron areas) is 

a more holistic way to approach the 

neurological processing of music.

• Their findings support the idea that 

the hippocampus (involved in 

memory processing) reacts to the 

individual’s favourite music 

(RIAAArchivist1, 2010).

• Sacks suggests that unused 

cortical areas can be forced to 

react once more by 

experiencing language within 

in music.

• Sacks (2007a) cites Zatorre

and Halpen (2005), who found 

that imagining music can 

stimulate the motor cortex

and activate the auditory 

cortex almost as strongly as 

listening to the piece in real 

life.



Music, Memory and Brain Damage - Case Studies
How do those with brain damage experience music? Is there a relationship between music and memory?

Sacks (2007a; 2007b) gives 

examples of several case studies 

which suggest that there are clear 

links in this area.

Dr. P

(Sacks, 

2007a)

Memory problems: He 

experienced difficulties 

recognising and identifying 

objects in his life (he once 

mistook his wife for a hat, 

giving a title to one of Sacks’ 

books on the topic of music 

and neurology).

Brain damage: Sacks suggested that Dr.

P’s visual memory was impaired as a result 

of a degenerative process in the those 

areas of the brain. 

Relationship with music: In 

order to carry out everyday tasks, 

Dr P organised them in song. 

This is one example of how a 

musical narrative can assist those 

with frontal lobe damage.



Clive 

Wearing

(Sacks, 

2007b)

Memory problems: Wearing has anteretrograde and 

retrograde amnesia. He’s only able to retain up to 30 

seconds of present memory. His emotional and implicit 

memory are mostly intact (he still recognises and loves 

his wife, for example) but his episodic and semantic 

memory are gone.

Brain damage: 

He suffered 

from viral 

encephalitis, 

which resulted 

in damage to 

the 

hippocampus 

and frontal 

regions of his 

brain.

Relationship with music: For someone who 

constantly feels as if he is just “waking up” or 

regaining consciousness, Wearing is still able to 

conduct and play music to the same standard as 

before the illness, suggesting that his procedural 

memory (cerebellum) may be intact.

• These case studies imply that 

music can help individuals to 

access memories and regain 

some sense of self and identity.

• This links back to the 

importance of the amygdala 

and association cortex, as 

suggested by Levitin

(RIAAArchivist1, 2010).

• Sacks (2007a) suggested that 

music therapy can help 

dementia and alzheimer’s

patients for this reason. 



What is it?

● A creative arts therapy that originated in the 1960s 

(Music therapy, 2016). 

● After the world wars, music began to be played to 

hospitalised soldiers and therapeutic techniques 

started to develop (Music therapy, 2016). 

Music Therapy
What are the therapeutic effects of music?

How does it work?

• Psychodynamic theory - music 

therapy places an emphasis on 

Freudian ideas of sublimation and 

musical improvisation (Alvin, 1975). 

• Counselling techniques -

reflecting and matching can be 

applied to the process. The 

therapist reflects the client’s 

thoughts back to them in the form 

of musical improvisation (Bunt & 

Hoskyns, 2002). 

• Behaviourist view - music can act 

as a positive reinforcer for 

acceptable behaviour (Bunt, 1994).



Music Therapy cont.

The effectiveness of music therapy 

suggests that music has a significant 

impact on our psychological and/or 

physical state. 

Music therapy involves using musical improvisation as a 

bridge to build a relationship between the therapist and 

client; these coping strategies can then be applied to 

communication outside of sessions to help in a variety of 

areas e.g: autism, dementia, cancer patients, etc. (Alvin, 

1978).

Ed M

(Sacks, 

2007a)

The speed of his 

movements were 

out of sync with 

the left and right 

side of his body 

but organ playing 

allowed him to 

unite the 

movement of his 

hands.

Samuel 

S

(Sacks, 

2007a)

He was unable to 

speak after a stroke. 

Speech therapy 

proved unsuccessful 

but music therapy 

greatly improved his 

talking abilities, 

enabling him to 

provide short question 

responses.
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