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Brain Size: Is bigger better?
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Anatomical differences between
musicians and non-musiclians

Brain regions with gray matter differences between professional musicians,
amateur musicians and nonmusicians.

Gaser, Schlaug; 2003. The Journal of Neuroscience



Plasticity in taxi drivers
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Morphological changes induced by
a short intervention

Draganski et al., 2004. Nature.

Increased density of the grey
o > matter in the jugglers compared to
3 months training the non-juggler controls.
in juggling
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Why learning to read is so difficult:

A Learning 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.qg. Italian).

Examples:

- College

- Collegial

- Colleague

- Ghost versus neighborhood



Timeline of Reading development
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Stages of Reading development

Exhibit 3. Stages of Reading Development

Stage Name The Leamer

Stage 0: Emergent Literacy Gains control of oral language; relies heavily on

Birth to Grade 1 pictures in text; pretends to read; recognizes rhyme

Stage 1: Decoding Grows aware of sound/symbol relationships; focuses

Beginning Grade 1 on printed symbols; attempts to break code of print;
uses decoding to figure out words

Stage 2: Confirmation and Fluency  Develops fluency in reading; recognizes patterns in

End of Grade 1 to End of Grade 3 words; checks for meaning and sense; knows a stock
of sight words

Stage 3: Learning the New (Single  Uses reading as a tool for learning; applies reading

Grade 4 to Grade 8 Viewpoint) strategies; expands reading vocabulary; comprehends
from a singular point of view

Stage 4: Multiple Viewpoints Analyzes what is read; reacts critically to texts; deals

Secondary and Early Higher with layers of facts and concepts; comprehends from

Education multiple points of view

Stage 5: A Worldview Develops a well-rounded view of the world through

Late Higher Education and reading

Graduate School

Source: Roskos et 3., 2009,



Key predictors of reading ability
before reading Instruction starts:

A Phonological processing/Phonological awareness

A Speech perception

A Syntax production and comprehension
A Object naming

A Receptive/expressive vocabulary

A Rapid automatized naming abilities

A Letter name knowledge

A Verbal short-term memory

(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):

>

Age of onset of shared reading

Frequency and quality of book reading
Library visits

> >

>

Parent 6s knowl edge of storybook title
Maternal mediating style during shared reading

Chil ddos perceived interest in reading

>

>



What is Developmental Dyslexia?

A Affects 5-17% of children.

A Specific learning disability characterized by
A difficulties with speed and accuracy of word/text decoding
A poor spelling and poor comprehension performance.

A Cognitive 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.

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

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

Currently up to seven theories that try to explain DD.
No medications available.

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

> > > >
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Psychological and Clinical
Implications of DD
A Children with DD are often perceived by others asbeing 6 | aar §s0
those who 6 d ot try enough.

A Teachers, parents and peers often misinterpret the 6 dy s | eehxii lcdbo s
struggle to learn as negative attitude or poor behavior and decreased
self-esteem is often aresult [Saracoglu et al., 1989; Riddick et al., 1999].

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

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

A 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].
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Genetics

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).

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].

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].

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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A 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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Several theories try to explain dyslexia:

0

Impaired

[ after Ramus, 2003]



