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The Brain that Changes 

–  "Every man can, if he so desires, 
can become the sculptor of his 
own brain"  (Cajal, 1892) 

–  The change and growth of 
neurons and their connections 
through learning and experience 

•  Development 
•  Re-organization, post-injury 
•  Learning and memory** 



Skill-learning changes the brain 

Maguire et al., (2000) 



Music as a ‘Super-Skill’  
 ” In no other human activity do memory, complex integration and muscular 
co-rdination surpass the achievement of the skilled pianist”   
 (Homer Smith, 1895 - 1962).  

 
  



Plan and execute complex motor 
sequences 

Co-ordinate between two or more 
sets of effectors 
 
Integrate information across 
different sensory modalities 

Music as a ‘Super-Skill’  

 
Monitor performance for errors 
 
Convert from visual symbols to complex motor programs 
 
      Practice is intense, prolonged and typically from an early age 

 



Stewart (2008), Clinical Medicine 

FINE FINGER CONTROL 



FINE FINGER CONTROL 

AUDITORY PROCESSING 



FINE FINGER CONTROL VISUOSPATIAL PROCESSING 

AUDITORY PROCESSING 



FINE FINGER CONTROL 

HEMISPHERIC CONNECTIVITY 

VISUOSPATIAL PROCESSING 

AUDITORY PROCESSING 



FINE FINGER CONTROL 

HEMISPHERIC CONNECTIVITY 

VISUOSPATIAL PROCESSING 

AUDITORY PROCESSING 

AUDIO-MOTOR INTEGRATION 





Musical Literacy Acqusition  
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Stewart, Walsh & Frith (2004), Perception and Psychophysics 



MELODY CONDITION 

Pre-training Post-training 

ctrl 

exp 



Stewart et al. (2003), Neuroimage 



IMPLCIT READING CONDITION 

Pre-training Post-training 

ctrl 
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Stewart et al. (2003), Neuroimage 



Musical literacy changes the brain 
 
Obligatory decoding of notational system  
 
Involvement of motor planning 
 
3 months only; adults 
 





Expertise as Listeners 
  
  •  Construction process 

•  Pattern seeking 

•  Learning the rules 

 
  

Image: Angela Palmer  



Tone Deafness and Musicality? 
 “Music, I regret to say, affects me merely as an arbitrary 

succession of more or less irritating sounds.  Under certain 

emotional circumstances I can stand the spasms of a rich 

violin, but the concert piano and all wind instruments bore 

me in small doses and flay me in larger ones.”  (Nabakov) 

 “I used to go to concerts – it was the thing to do, but I 

didn’t enjoy it really. My husband asked me what music I 

liked – I said “loud music”. I married him and he played 

Mozart.  I said “turn off that awful noise”. We went to 

operas and I slept through several of them – he really 

nagged me. We got divorced.” (Participant) 

 



* * * 

amusics controls amusics controls amusics controls 

McDonald, C. and Stewart, L.(2008) Music Perception 

Everyday Uses Psychological Functions Public Places 

Party 
Eating Out 
Cinema 
Elevator 
Doctors 
Shopping 
Living Area 
Buskers 
Phone 
Public Transport 

Memories 
Shiver 
Match Mood 
Catharsis 
Relax 
Uplift 
Sadden 
Comfort 
Motivate 
Spiritual 

Bath 
Exercising 
Reading 
Study/Work 
Chores 
Driving 
Getting Up 
Bedtime 
Meal 
Walk 



Transfer Effects 
•  Near transfer: 
 

–  Speech processing (Kraus, 
2014) 

–  at the level of the brainstem, 
the representations of the 
sounds are more elaborated 
and more accurate in 
musicians than in non-
musicians.  

–  Mechanism: Descending 
auditory pathway 



•  Far Transfer: 

–  Reading  (Anvari et al., 2002; Butzlaff, 2000) 
–  Verbal recall (Jakobsen et al., 2003) 
–  Mathematical and spatial skills (Forgeard et al., 2008; 

Hetland, 2000; Vaughn, 2000) 
–  Academic achievement at university level (Schellenberg, 

2006) 

•  Mechanisms: Executive function, polymodal 
integration) 
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Thorny issues 

•  Sensitive, well controlled studies are rare 
 
•  Its complex:  

–  Cognitive ability & academic achievement ? 
–  Personality – is it fixed? 
–  Self theories – ideas about how much nurture can play a role 



 
 
 
 
Mullensiefen, Harrison, Caprini and Fancourt, in prep 



What are they missing? 



•  Communication/attachment (early years) 
 

•  Physiological regulation (MANDARI) 

•  Mood and Emotion (Tuned in Teens) 

•  Social bonding (Popchoir) 

•  Cognitive and Physical Rehabilitation (Stroke) 

Getting specific 



Music for Social Bonding 
•  Question: is music making a potential mechanism that allows for large social 

groups? 



Music for Cognitive Rehabilitation  

•  Question: can music making restore visuospatial function in stroke patient with 
neglect? 





Bodak et al., 2013 



Music for Physical Rehabilitation 

Musical Stress Balls Electronic chime bar Sound Board 





Suggestions for the Classroom 
•  Pay attention to music’s temporal dimension: attention, familiarity, 

differences in listening histories; where are the ‘tingle’ moments? 
 

•  Repetition breeds liking 
–  Expose children to a piece ‘incidentally’, pair this with more 

focussed listening 

•  Allow children to move and experience it in their own terms 

•  Use music as a vehicle to learn about literacy, mathematics, science, 
acoustics, history 

•  Abandon notions of musical talent: motivation plays a greater role than 
predisposition 

•  Use music to promote intergenerational and intercultural understanding 



http://www.musicmindbrain.com/ 
Like our facebook page 
& follow us on twitter 
 
l.stewart@gold.ac.uk 


