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Science & Pedagogy

ATheorybased

dHomogenization

o Diversification
AEvidencebased

O Eclecticism

0 Empiricism
AFrontier-of-knowledgebased



Goal & Structure

AGoal

o Summary of the field

ANeurobiological and genetic correlates of
academic skills

AReading as an example

A Structure

0 Eight statements
ANumbered






Context

Reading (as Is the
case with any
acquired academic
skill) Is a complex
skill that evolves
from a solid
foundation of
componential
cognitive sKkills.




Points of the eight statements

A Bad teaching & A Reading & the genome
reading 8 Where
A Biological bases of 8 What
reading 8 How
A Correlation &causation AHer i t abl e |
A Reading &the brain unmodifiable
3 In DD A Environmental
d In reading acquisition influences on the
d In remediation genome

A Relevance of RTI to
studies of the brain
and the genes



DD does not arise from bad
teaching (1)




DD does not arise from bad
teaching

A DD has a specific etiology & genesis

A 15-20% schoehged children have
difficulties reading, but only 85% of them
have DD

ohttp://www.interdys.org, Fact Sheet
#62-05/00

A Bad teaching makes DD worse
0 But bad teaching does not cause DD

A Reading problems generated by bad
teaching/bad schooling are preventable and
remediable




oTrueo DD
grounded @)
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OTrueodo DD 1 s
grounded

ADD has its own biological signature

d Where?

n the eyes
n the blood
n the belly
n the brain
n the genes

ADD is a disorder of genetic origin with a
basis in the brain

o T o T I>




We know a lot about the
correlates of DD In the brain anc
In the genes B)
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DD in the brain & In the genes

AWe know a lot about the correlates
AWe know little about the causes
AWhat we know is

OWho the opl ayersodo ar
0 Where things are happening

AWhat we do not know

o How things are happening
o0 Why they are happening



The brai n doe:
part(s)o 4)or




The brain doe:
part (s)o for

A Reading in the brain unfolds via a
complex chain of activation of various
structures, which is distributed in space

dThere I's no brain olocuso f
oreading brainéd

dThe oreading braind i s a de\
OWe are born with an oilliter
to become a oreading/literat

A This chain is malleable

0 Developmentally
d As a result of interventions



Reading brain

A A number of areas appear
to be engaged In reading

A Robust multivariate
differences between
dyslexics and non
dyslexics

A Developmental difference:s
(before and after the
onset of reading)

A Differences between
remediated and
nonremediated dyslexics




lllustration One:
Pathway(s) for reading

Attenuated activity:
Single words
Pseudowords
Enhanced activity: Rapid naming
Articulatory recodibng
Word reading Abnormal activity:

Pseudoword reading Phonological processing (rhymes, segmentation)

Word reading

Schulte-Korne et al. 2007



lllustration Two: Reading acquisition

Ages
— -8
—g-10
— 11-13
— 14-16
— 17-23
24-35
3 6 9 12 15 18 21
Time (s)
121 @ 12¢ f
- 0 ..
08 | : 0.8 . .
c .'.o 5 @ o
i % L 34 ¥ e .. ™ ® o
f Ok . 5. ™ ‘§04 " 353 .
E - o':0~..~;.' ® e ® ﬁ '.o~4 g’o. ~'~ B
< e - e o g ‘ “ ° ° - se O
0> ¢ © % .‘ O - . 1
|| Vg N ge. g W eoup e -
-0.4 - . —-0.4 .
8 910 20 30 8 910 20 30
Age (years) Age (years)

Schlagger & McCandliss2007



IoNn

Intervent

ing |

Readi

lllustration Three

Simos et al.,2002



The reading brain

Als a dynamic system that

dls characterized by temporal and
spatial distribution of activity

dls sensitive to the nature of stimul
dChanges developmentally

dls malleable in response to
Intervention



Both typical and atypical (DD)
reading are familial and

heritable b)




Reading is familial and

heritable

AFamily studies

o High risk for relatives of probands
with DD

O High relative risk
ATwin studies

OReading itself and all its components
(e.g., phonemic awareness, decoding,
single-word reading) are heritable



lllustration One:
Family Studies

A First observations on the familiality of DD

0 Thomas,1905; Orton, 1937: Norrie,1939;
Kagen, 1943

A Multiple prospective, retrospective, and
concurrent family studies
o0 Familiality is very high
0 Estimates (Ziegler et al.,2005):

A Spelling (cutoff at 10%): GRR S = 3.813(ClI:
3.21784.437)

AReading (cutoff at 10%): GRR S = 3.516 (ClI:
2.82584.257)



lllustration Two:
Twin studies

[

he ool mme ol BT The Colorado Learning Disabilities
e r B Research Center

Davis et al.,2001
Gayan & Olson,2001, 2003

. The London Twin Studies

oiz, : Stevenson et al.1987
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Hohnen & Stevensorl 999

Twins Early Developmental Study

(TEDS)
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Grigorenko,2004
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