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Brain Size: Is bigger better?



Anatomical differences between 

musicians and non -musicians

Brain regions with gray matter differences between professional musicians, 

amateur musicians and nonmusicians .

Gaser, Schlaug; 2003. The Journal of Neuroscience



Plasticity in taxi drivers

Maguire et al., (2000)



Morphological changes induced by 

a short intervention

3 months training 

in juggling

Increased density of the grey 

matter in the jugglers compared to 

the non-juggler controls. 

Draganski et al., 2004. Nature.
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GHOTI

Âgh as in TOUGH

Âo as in WOMEN

Â ti as in NATION

ÁñFISHò

George Bernard Shaw 



Why learning to read is so difficult: 

ÂLearning to read in English is particularly difficult . Some

language systems are based on a system where each

syllable represented a symbol (learn the symbols and you

have mastered the system) or where the number of

phonemes and graphemes are similar (e.g. Italian) .
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Examples: 

- College

- Collegial

- Colleague

- Ghost versus neighborhood  
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Stages of Reading development 
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Key predictors of reading ability 

before reading instruction starts:  
ÂPhonological processing/Phonological awareness

ÂSpeech perception

ÂSyntax production and comprehension

ÂObject naming 

ÂReceptive/expressive vocabulary 

ÂRapid automatized naming abilities

ÂLetter name knowledge 

ÂVerbal short-term memory
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(e.g., Schatschneider et al., 2004; Georgiou et al., 2008; de Jong & van der Leij , 1999; 

Scarborough, 1998). 



Home Literacy Environment (HLE) 

Aspects of HLE that are most predictive of future language and literacy 

skills include (e.g., Hamilton , 2013; Payne, Whitehurst, & Angell, 1994; 

Bus et al., 1995): 

Â Age of onset of shared reading 

Â Frequency and quality of book reading 

Â Library visits

ÂParentõs knowledge of storybook titles

ÂMaternal mediating style during shared reading 

ÂChildõs perceived interest in reading 
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What is Developmental Dyslexia? 

ÂAffects 5-17% of children.

ÂSpecific learning disability characterized by 
Â difficulties with speed and accuracy of word/text decoding 

Â poor spelling and poor comprehension performance.

ÂCognitive difficulties may further include speech perception, the 
accurate representation and manipulation of speech sounds, 
problems with language memory, rapid automatized naming or letter 
sound knowledge.

Â Cannot be explained by poor vision or hearing, lack of motivation or 
educational opportunities. 

Â Familial occurrences as well as twin studies strongly support a 
genetic basis for DD.

Â Currently up to seven theories that try to explain DD.

Â No medications available.   

Â Strong psychological and clinical implications which start long before 
reading failure. 
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Psychological and Clinical 

Implications of DD 

Â Children with DD are often perceived by others as being ôlazyõor as
those who ôdonot try enough .

Â Teachers, parents and peers often misinterpret the ôdyslexicõchildõs
struggle to learn as negative attitude or poor behavior and decreased
self-esteem is often a result [Saracoglu et al., 1989; Riddick et al., 1999] .

Â These negative experiences leave children with DD vulnerable to
feelings of shame failure, inadequacy, helplessness, depression and
loneliness [e.g.;Valas et al., 1999].

Â Possible anti-social behavior with long -standing consequences
[Baker et al., 2007].

Â Less likely that these children will complete high school [Marder et
al., 1992] or join programs of higher education [Quinn et al., 2001],
and increased probability that they will enter the juvenile justice
system [Wagner et al., 1993].

17



Genetics 

Â Studies of families with DD suggest that DD is strongly heritable,
occurring in up to 68% of identical twins and up to 50% of individuals
who have a first degree relative with DD [Finucci et al., 1984; Volger et
al., 1985).

Â The genetic foundation of developmental disorders may be formed
not by isolated genes, but rather by a combination of genes and the
pathways that these genes regulate [Grigorenko , 2009].

Â Several genes (e.g.; ROBO1, DCDC2, DYX1C1, KIAA0319) have been
reported to be candidates for dyslexia susceptibility and it has been
suggested that the majority of these genes plays a role in brain
development . [e.g.; Galaburda et al., 2006; Hannula-Jouppi et al., 2005;
Meng et al., 2005; Paracchini et al., 2006; Skiba et al., 2011].

Â It has been hypothesized that DD may be the result of abnormal
migration and maturation of neurons during early development
[e.g.; Galaburda et al., 2006].
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(Poldrack & Halgren)

One wordé



The typical reading network with 

its key components
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Â A tentative pathway between a genetic effect, developmental brain 

changes and perceptual/cognitive deficits in DD has been proposed  

based on studies in animal and humans ( Galaburda et al., 2006). 
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Variant function in any number of genes 

involved in cortical development 

Subtle cortical malformation involving 

neuronal migration and axon growth

Atypical cortico -cortical and cortico -

thalamic circuits  

Atypical sensorimotor, perceptual and 

cognitive processes critical for learning 

(to read)



(Ramus, 2003)
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Several theories try to explain dyslexia:  

Impaired

[ after Ramus, 2003]


