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Summary 
 

 

 

In the form of an investigation, this 52-minute documentary will decipher the 

effects music has on our brain at different ages in life. It will also examine the 

therapeutic benefits of music, as proven by some fascinating research cases. 

 

Advances in medical imaging have revealed previously unknown aspects of this 

process. Researchers have found that listening to music - and even more so, 

playing music - creates additional neuronal connections that stimulate cognitive 

function, facilitating learning and reinforcing social interactions. 

 

With the help of MRI (Magnetic Resonance Imaging), EEG (electroencephalog-

raphy) and MEG (Magneto-encephalography) from some of the largest neurosci-

ence research centres, this documentary will explore the latest advances in this 

field by getting as close as possible to the researchers in order to understand 

their motivations and thought processes. The film will introduce us to world-

renowned experts from the fields of neuroscience, psychology, paediatrics, neu-

rology and musicology, who will invite us into their laboratories to see their lat-

est experiments. 

 

And let us not forget the musicians who take part in this research and bring their 

expertise and enthusiasm to the project! 
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Full synopsis  
 

Music is present in all cultures and civilisations and often called "the universal 

language". It plays a prominent role in our early experiences. Even before we are 

born, from inside our mother's womb, we hear the regular beat of her heart, her 

voice, the music she listens to and the tunes she hums. Our musical immersion 

begins during this intra-uterine experience and will influence our future exist-

ence. 

 

1 – An innate ability to understand music 

Everywhere in the world, mothers sing lullabies to their babies. What effect do 

these melodies have on the infants' brains? 

 

In Canada, Laurel Trainor, Professor of psychology and researcher in Behavioural 

Neurosciences at the McMaster University, shows us how, from a very young age, 

babies are able to detect changes in a melody and differentiate between music 

which "sounds in tune" and music which "sounds out of tune". Endowed with 

great neural plasticity, could babies' brains be somehow "pre-wired" to under-

stand musical language? 
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2 – Music-loving babies  

Over the course of numerous experiments she has conducted, Laurel Trainor has 

noticed that babies prefer to hear their mothers sing rather than talk. This is 

why, when trying to calm a crying baby, singing to them often works better than 

talking. 

 

It seems that music occupies a larger part of the baby's brain than language. This 

musical sensitivity begins in the womb. By the end of the sixth month of preg-

nancy, in addition to all the sounds coming from the mother's body (the beating 

of her heart, her breathing, her voice, etc.), the foetus can now hear sounds from 

the outside, like music. The foetus is even capable of memorising the tunes it 

hears and remembering them several months after it is born. 

 

 

3 – Music’s journey through our brain  

So how does music act upon our brain for it to have such an impact even before 

we are born? With the help of a 3D reconstruction, we will follow sounds on 

their journey inside our brain. Sound waves enter our ear and cause our eardrum 

to vibrate. These vibrations are transformed into neural impulses which spread 

as far as the brain stem and the cerebellum. The auditory cortex then receives 

this input and performs a primary analysis of the signals. Soon, other areas of the 

brain are activated. Rhythm is analysed in the front of the brain, tonal variations 

activate the prefrontal cortex and several other regions on the temporal lobe. 

Finally, if the music is already known to us, the hippocampus, which is like the 

headquarters for our memory, also comes into play. 

 

Furthermore, thanks to advances in cerebral imaging technology, we now know 

that it is not even necessary to hear music to activate these areas of the brain: 

imagining it can have the same effect! Beethoven, who went deaf before he was 

thirty, was a remarkable example of this. He was able to use musical memories 

and imagination to overcome pain and produce compositions of great genius. 
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4 – Music in hospital 

Very premature birth is the principal cause of infant deaths in the world. Even 

babies that survive such premature births often suffer from developmental 

problems. 

 

The brains of very premature babies are still immature and the neuronal connec-

tions are not yet fully developed. Petra Hüppi had the idea of using music, which 

research shows has a calming effect, to accompany the structure of the prema-

ture baby's day and to stimulate them. 

 

Using an MRI scan to evaluate the degree of maturity of certain brain structures 

in three different groups of babies: infants born full-term, premature babies not 

exposed to music and premature babies exposed to music, we see that the 

brains of the premature babies that were exposed to music are closer to those of 

full-term new-borns. 
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5 – Rhythm and predictability 

This study confirms the very unique role music plays in the convolutions of our 

cortex, even before we are even born… But how are a few notes of music capable 

of generating such an explosion of neuronal activity? 

 

When we listen to music, our brain analyses all the complex components and 

picks out the beat. This brings into play complex mechanisms involving the mo-

tor areas of the brain. Experts believe that what makes rhythm so attractive is its 

predictability. If there is an unexpected break in the rhythm of a piece of music, 

our brain notices it immediately. These error messages are very important to the 

learning process. By drawing our attention to predictions we get wrong, we can 

improve our understanding of the world around us. 

 

 

6 – Musical emotions 

Professor of cognitive psychology, Emmanuel Bigand, studies the impact music 

has on our emotions. A keen cellist himself, he takes part in an experiment with 

his string quartet. By modifying certain parameters, such as tone, rhythm or 

melody, the same piece will convey different emotions, such as happiness, sad-

ness or anger. 

 

Recent discoveries show that there is nothing subjective about the way our brain 

deciphers emotions. All over the world, people identify and feel the same emo-

tions when they hear a piece of music. What is even more surprising is that we 

are capable of recognising an emotion conveyed by music in just half a second! 

The process is just as fast as when we detect a threat or an emotion from a per-

son's face. This is no doubt the result of evolutionary adaptation. At some time 

in our evolutionary history, certain facial expressions would have been associat-

ed with sounds such as cries or murmurs, so they have remained ingrained in the 

structure of our brain. 
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7. Concerts, shared emotions 

Using sophisticated equipment in the concert room of the Live Lab, we are able 

to measure the heartbeat, skin reactions, body movements and brain reactions 

of the audience and musicians in real time, thanks to sensors installed on the 

heads. 

 

Looking at the EEG results, we see that the oscillations in electrical activity in all 

of the brains are synchronised. The brains "vibrate" to the same rhythm. 

 

 

8 – Music and intelligence 

Professor Eckart Altenmüller has noticed a marked improvement in concentra-

tion, sociability and academic performance among children who learn to play an 

instrument. Playing music mobilises many brain functions and the benefits 

gained from this facilitate further learning. 

 

Isabelle Peretz, professor of neuropsychology at the University of Montréal and 

co-director of BRAMS (International Laboratory for Brain, Music and Sound Re-

search), has spent many years studying the impact of music on cognition. Nu-

merous scientific studies have shown that musicians have a greater capacity for 

learning, paying attention, logical reasoning, synchronisation and foreign lan-

guages. 

 

A famous study carried out in Toronto compared children from all social back-

grounds, spread out randomly in three groups: the first group were given drama 

classes, the second group were given music classes, and the third group had no 

after-school activity. The children who received tuition in music showed a 

marked improvement in intellectual capacity, as music activates more neuronal 

networks than other activities. 

 

The experts are unanimous: learning to play music is at the heart of cognition. It 

demands so much of our brain that it can even change its structure. 
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9 – A musician’s brain  

Young jazz pianist Yaron Herman is going to take part in an experiment for us. 

He is going to have an MRI scan, during which he will listen to short extracts of 

music. To identify a familiar melody, musicians and non-musicians call upon 

their memory. But musicians are capable of going beyond simply recognising a 

piece. They also associate personal memories and contextual details with the 

music they hear. 

 

In the 1960s, the famous pianist Glenn Gould was already talking about "mental 

pictures" that formed in his mind when he imagined playing a piece of music on 

an old piano from his childhood just before a concert. He said: "We do not play 

the piano with our fingers but with our mind". Music is therefore a strenuous and 

complete work-out for the brain. The more years you play, the stronger the cer-

ebral circuits become. 
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10 – Improved cognitive capacity in older people 

In Hanover, professor Eckart Altenmüller gives a piano lesson to a 70 year-old 

man who, until now, has never touched a piano in his life. This lesson is part of a 

unique German-Swiss research project. Over a 12 month period, around one 

hundred healthy people aged between 64 and 76 years old will be given piano 

lessons by professional musicians. Over the same period, another group will be 

given classes on history and music theory. 

 

The aim of the study is to show that learning to play music can help to counter-

act the decline in cognitive and cerebral capacity linked with growing old. Partic-

ipants' brain function is analysed at different times during the experiment. 

 

11 – Learning to walk again thanks to music 

In a large room at the Laboratory for Brain, Music and Sound Research, an elderly 

person covered in sensors is walking, very hesitantly, around in a circle. Off to 

one side, Professor Simone Dalla Bella observes a series of screens showing a 

"motion capture" reconstruction of the patient's movements. 

 

The aim of Professor Simone Dalla Bella's research is to use our natural tendency 

to move to the rhythm of music to improve motor skills in severely afflicted pa-

tients. The results are impressive, to say the least. A lot of patients affected by 

Parkinson's disease can learn to walk again when they are given rhythmic stimu-

lation. Some even manage a few steps of the tango even though they can hardly 

put one foot in front of the other! 

 

 

12 – Rediscovering memories 

In specialised establishments all over the world, there are more and more music 

workshops to help people with Alzheimer's ease their anxiety and improve their 

mood and vitality. 

 

Even though they can no longer remember their children's names, these men 

and women severely affected by the disease can still remember tunes they 

learned during their youth. Music gives them a renewed desire to communicate, 

to smile, to sing, and even manages to bring back memories of moments from 

their past. 
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13 – Conclusion 

Whether we are listening to it or learning it, music has a transformative effect 

our brain which does us a lot of good. It develops our intelligence, strengthens 

our social ties and brings us pleasure. 

Music has certainly not yet revealed all of its powers. The research being carried 

out all over the world is full of promise and opens interesting new perspectives. 

The tools we could develop in the future thanks to the work of these researchers 

will no doubt have a major influence on our quality of life, particularly in areas 

such as education and therapy. 
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Director’s note 

The music 

 

As the subject that allows us to decipher our brain function and emotions, music 

will play a central role in the film. It will be a fundamental part of the story. 

For the soundtrack, I will use a composer to ensure the film has real unity and 

continuity between sequences. 

 

Being a musician myself, blessed with a solid musical training and knowledge of 

numerous repertoires, I will make sure I include different styles: classical music, 

which teaches us a lot and will play an important role, but also popular songs, 

jazz and world music with clips of traditional music and dance. 

 

Music will be used in the following ways: 

 

- to support the words of our contributors and transitions between certain se-

quences (original music). 

- as part of the scientific experiments: this could be recorded music or live per-

formances by musicians, at the LiveLab in Hamilton with Emmanuel Bigand's 

string quartet or as part of the Demos project at the Paris Philharmonic. 

- to insert musical breaths, using archive footage, giving the viewer the direct 

musical experience of top performers. 

 

In order to guarantee its visual homogeneity, we will work with a graphic de-

signer to produce a graphic style for the film. 

 

The brain imaging will be important to the construction of the film. Produced 

by the laboratories we will visit, these images will be reworked in2D and 3D. 
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