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Chapter 10

Brain outcomes of arts education

In this chapter we discuss how a growing body of neuroscientific 
research explores the links between arts education and brain 
outcomes. We give a few examples of the types of research carried out 
but argue that brain stimulation or changes are not a good outcome 
per se, which is why we have decided to present the findings of this 
important research body in the other chapters, according to outcomes 
that we consider as more meaningful.

It is well established that the brains of trained musicians differ both structurally 
(anatomically) and functionally (in terms of areas activated by music) from the brains 
of non-musicians (e.g. Jäncke, 2006; Schlaug, 2001). These differences are most likely 
not inborn but rather caused by the work of learning an instrument because these 
differences are found most sharply in children who begin instrumental training at 
an early age (Amunts et al., 1997; Elbert et al., 1995; Jäncke, 2008; Jäncke et al., 1997; 
Lotze et al., 2003; Schlaug et al., 1995a,b).

Functional differences between the brains of visual artists and non-artists 
when making or imagining making art have been reported by Belkofer (2008) and by 
Bhattacharya and Petsche (2005). And functional differences between the brains of 
dancers and non-dancers when responding to dance (Calvo-Merino, Glaser, Grezes, 
Passingham and Haggard, 2005), thinking about creating a dance (Fink et al., 2009), 
and actually doing simple dance steps (Brown et al, 2006) have been reported (see also 
Grafton and Cross, 2008).

In this book we have reported brain outcomes of arts education where relevant 
and when these have been associated with behavioural (cognitive) outcomes. Thus 
we described studies showing that music training alters the brain stem response to 
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sound. We do not provide a separate analysis on brain outcomes as we believe that 
brain outcomes are most clearly understood when they are discussed in terms of the 
cognitive/behavioural outcomes with which they are associated.

Advocates for arts education have sometimes pointed to these kinds of findings 
as proof of the importance of arts education. For example, in his 2001 book entitled 
Arts with the Brain in Mind, one of the arguments that the author Eric Jensen makes 
for the centrality of the arts in education is that the arts are “brain based,” which 
appears to mean that we can identify areas in the brain that respond selectively 
to specific art forms. But of course everything we do activates certain areas of the 
brain. The claim that, for example, music activates just about all areas of the brain 
(Levitin, 2006, 2008) or even increases the volume in some areas of the brain cannot 
be a justification for teaching music in schools since everything that we do and learn 
changes the brain. For example, the brains of London taxi drivers have been found 
to be enlarged in an area important for spatial representation (Maguire et al., 2000), 
and three months of training in juggling has been shown to lead to growth in areas 
associated with processing complex visual motion (Draganski et al., 2004).

These findings contradict the traditional view that brain plasticity in adulthood 
occurs only functionally but not anatomically. We now know that adult brains change 
structurally in response to learning. A study of the effects of instrumental music 
training in childhood showed that after 15 months of lessons, children (who entered 
the study between the ages of 5 and 7) showed structural (and not just functional) 
brain changes that correlated with changes in both music perception and hand 
motor skills (Hyde et al., 2009).

Since all learning changes the brain, the important question to ask about arts 
education and the brain is not whether art education changes the brain. Of course it 
does. The question to ask, if we are interested in the question of transfer, is whether 
arts education alters the brain in a way that makes learning of another non-arts 
kind of skill more possible. Stimulation of the brain is not per se an argument for 
an activity: we must show that the particular kind of brain activation in question 
is associated with an outcome that we value (Croft, 2009). Hence our decision to 
present studies of brain outcomes along with the studies of skills that they subserve.

In Box 10.1, we present a summary of music studies with brain outcomes (some of 
which were mentioned in earlier chapters because they also has cognitive outcomes). 

Studies of the effects of other forms of arts training on the brain remain to be 
conducted. The music-brain studies described suggest that instrumental training 
affects areas of the brain involved in speech perception, auditory working memory, 
executive functioning, and attention. Most of these studies are correlational, 
however; experimental studies need to be conducted to determine whether these 
children and adults had atypical brains to begin with, or whether, as is more likely, 
their brains were shaped by music training. 
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