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Brain Research Is i’opulwnr-!

« Researchers, teachers and parents are laoking far evidence of
"what works® in helping children to be successful in schoal

« Brair Research a papular basis for justifying
instructional appreaches & educational technelogies

» Touting “brain research” sells new curricula end beaks

= Many of the pepular beliefs abaut "brain funetions” are
rot correct, incomplete, or simply wrorg.

« Medical Myths Even Physicians Believe

ScienceDally {Dec.21, 2007)
wuny sciencedally comireleases/2007/12/07 1220195632 him

= People only use 10 percent of their brains

= Hair and fingernails continue to grow after we die

- Eating turkey makes you sleepy

= People shouvld drink ot jeast eight glnsses of water o doy
- Shaving kair cause it to grow back faster ar coerser

- Reading in dim light ruins your eyesight

These are tmythe - there is no definitive research support:
People make things up

Brain Myths:
« You Only Use 10% of Your Brain

www.csicap.arg/si/ 9503/ ten-percent—myth. html

» Resulted in 42,600,000+ sites for "you only use 10%
of your brain™,

» Very popular topic

» But research does not support this view....

H L]
(Picll?E of a graph labeled pretest and Posttest witt

eper curve cord to the other)

The Learning Process
Takes A Long Time
» p—
Motimas, Morss & Paters, 4080




“All Brain Development Is Over By 5 Years of Age™
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How To bg A Br'amMyTh Buster lll

» Ask whose research is being referenced
s Ask where the research is published (science/
education journals)?

» Ask for details, not just generdlization
« Make Google one source of information for gathering
facts

Dynamic Brain Development
Dynamic Brain Development

Brain compohents develop ot different rates, different
timsz ot avery level of nervous system.

a. Brain anatomy
b. Cortical layers
¢. Gray (Neuron) & White (Fiber Tracts) Matter
d. Functional icteractions change
&. Synaptic dansity

f. Impoct of Daveloping neurons

Gross Brain Anatomy
Changes During Development
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MNeuron Structure & Density Change With Age

Conal, 065

From Conception Different Brain

Regions Grow at Different Rates
From Conception Different Brain
Regions Grow at Diffoerant Rates

Gilmore et 3l 2007

Growth Rates of Neurons (Gray) & Nerve
Tracts (White) Change Across The Lifespan
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Conoehasna ae o, (2000)
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Childran Uss More Brain Area For Procassing Than Adults

Chidren Use more Bain Avea For Procesing Than Adults

Adolescents Use More Bran Area For
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Summary - Brain Development - Overall Brain-Behavior Development Model

Brain companents develop at different rates, different timas
ot every level thraughout the lifespan.

& Anatomical brain changes accur ot different rates, times
b. Cartical lnyers

¢. Gray Matter & White Matter

d, Interactions between different layers, structures &
regianz

€, Synaptic density differs by layer & regian

f. Developing reurans impact reural functianing

Divergence - Camvergence - Emergence

DIVERGENCE - Brain development praceeds at different
rates across the braln at different times

CONVERGENCE - At different paints I time Increasing
integration between neural arens and cognitive dimensians
they suppart azcurs

EMERGENCE - new levels of integratian, increases in
pracessing speed, reductians in neurocagnitive affart,
increasing plasticity




Static and Dynamic Views
of Cognitive Skills

» Static views are prevalent
- diegnostic labels - "dysiexia” or "struggling” readers
= brain sites (left brain, prefrantal lobe, “10% of yaur
brain®)
- domairs, such as language skills, reading skifls
» Dynamic views should be more prevalent
- Dicgnostic labels are expected ta change with
intervertion (dysiexia, ADHD, autism}): this is the
expectation
- Interventian should lead to changes in brain function
and functianal "efficiency”

Are There
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Persistent Readi ng Differences?

Summary from Joseph Torgesen

= Struggling readers miss epportunities te learn te recognize
individual werds and werds in comrext -- they read
inaccurately and they den't read very much.

= By 3-4 grade, their "sight ward vocabulary” is severely
restricted compared te good readers the same age

+  After they become mere accurate readers, there is a huge
gap in the number of words they can recognize by sight.

+ They can't catch up becouse good readers are continuing to
add words to their sight vecabulery at a fest rate.

Maximizing 5kl"3d‘ Reading - Mnny Skills Are
Involved

Tt Mhany Strands that s Wi ints Billed Resding
{Scamorsugh, 2001
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Questions To Ask: What Matters Most
In Understanding How Reading Begins?

sWhat we know cbout reading from research

- Practice i imgortant

- Good reading requires
* accurate perception of phonemes (speech sounds)
» linking phonemes ta letter symhals (encode), and
recogrize thaose letter symbols o< phoremes (decade).
o Oral Languege. Skills - veenbulary, language knowledne,
reasaning




» Changes in speech perception gkills and
phonclegical processing skills in beginning readers
(or younger) impact the development of language
and reading skills

s Informa%on processing during reading is
reflacted in brain pracessing

« Differences in reading skillg is reflected in brain
processing

What Do We “Know For Sure” About
Early Brain Activity& Later Language?

What Do We "Know For Sure” About Early
Brain Activity & Later Language?

Event-Related Potential - ERP
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Event-Related Potential — ERP

Event-Related Potential - ERP

Rapid Temporal Information (ms)
Developmentally Sensitive
Correlates with Cognitive Abilitles
Predictor of Later Development




Long Known That Brain Responsss of Reading

Impaired Children Differ From Normal Readers =~

8- and 12-Year Olds Reading 4-Letter Words

Right Ear Dominant Laft Ear Domlnant
Reating PR L S
Impairad po R N o
Controls '

Findings from Longl'rudmal Studies

»»»»»

« Infants were recruited at birth

= Children were tested yearly on their birthdays -
or within 2 weeks - on behavioral assessments of
cognitive skills and ERP mensures of speech
perception

» Parents provided information on home activities,
child health, and demagraphics.

Longitudinal Studies of Early Predictors
of Language and Reading Skills

Underlying Hypothesis: Good kinguage and reading
skills require:
Accurate perception of phonemes (speech sounds)
Linking phonemes to letter symbaols (encade)
Recognize letter symbals as phonemes (decade)
Faster Processing

The Question is

‘Tthueslionis

How early de such difference accur in
development and can we do anything to
bring about change?




bae,gou=2 859 controls

*“Inforrts < 35 hours, re-tantad yearly
OV sylleblas: (Sat1) bi di gl
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* Duretion = 50 ms + 250 ms
Tnfensiy = BO dB SPL (A}, Free field, Veried IST (3 - 8

Sec.)
Blocked random order (283 repetitions)

* Procadures: Elecirodes referred to linked ears (A1, A2):
Metched impedances < 5 k Ohms, IEL « 1 k Ohm

Wofasc 8 Mofesa, 1885

Newborn Respenses te Speech Predict Later Reading Skdlls
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8-Year Olds’ Resnonses ¢ Speech & Later Reading Skills

(Pitur of three diferent e raphs showing the performance at 8 years of age)

Grand Averages
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Pradicting Language Skills Become Eaxier With Ags:
Speech Processing Becomes More Automatized
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Findings From Other Laboratories Alse Show
Links Between Early Brain Responses to
Speech and Later Language Skills

G-month Dlds Differing in Familial Risk Raspond to Spaach Syllables
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Familial Risk & 5 Year Olds

Children with familial risk of dyslexia were

Identified using parental responses to o
multiple-cholce Parental Learning History
Questionnaire

N = 20, 14 males, Mean oge = 61.6 months
(sb=7.39)

10 Risk Children's parents indicated history of

Familial Risk & 5 Year Olds

Ragrassion anclpses indicated strang relatiomhip

betwesn the ERP responsas t¢ speach and fomilial risk

Mot Sammar

Wolesa at al. 2008

reading & writing difficulties
ERPs recorded To speech syllables
ERPs to /ga/ Take Away Message
— Take Away Message
"" T Ll N o Brain responses at birth differ between
o —_— normal developing children and children at
rigk for later reading and language problems
RH Such differences persist into adolescence




Concurrent Study of Reading Skills:
idence of Processing Differences

» School District contact
= New reading program was planned

s Children and families with different reading skills
wanted to understand how reading skills could be
impacted by the new program

Children Participating N=27

Schoal Identified
Reading Groups Males Fermales
Ahove (2 yemrs +) 4 4
Average 4 5
Bdow (2 years -} 5 5
Ages: 9yrs.3mw. - 12 yrs. I ma.
Flolfies ot o, 2E6

Word & Non—wor'dReadmg Task

12 Bokes abee

[+ [[mae] [+ J[ 7]

[+ [[=ar] [+ J[* ]

[+ [ (o] [+ ][ 7]

Mioifacs-er o, 2N

Reading Ability & The Brain

-
3 ine grah fabeled Chidren Ages 5-12 years (n-27)
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Lenger 1 encode. fess Yime for ofer repcessing
1.5 | Below Average
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Childrem: Ages ¥ - |12 years (n=27)
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Automatic processing in normal readers - same brain
areas invalved trial to trial (stable, lexs effort, faster)

Struggling readers invent new ways to process from trial
Yo trial (unstable, more ef fortful, slower)

Difficult for pecrer performing children ta make
trensition t¢ mare outomated, consistent and faster
processing
- Result is usually accurate decoding for simple tasks
BUT at cost of poor fluency & comprehension

Impact cf r';:niza'rion
on Acquiring Other Skills

+ Preschoclers ciffering in literacy skills were
engaged in a brain study invelving discrimination of
shapes

« Hypothesis - da children with different emergent
literacy skills also exhibit differences in brain
arganization on an unrelated task?

GET READY TO READ (6RTR)

ttn.//www getrendytoread.org/

Screening scole for 4 year alds
Child points to one of four pictures in response
Yo a question
Taps
phenelegieal siilis
Letter/sound/ward recognition
Literacy (book krowledge, writing canventions)

MoSase ot al, In prass

Shape Matching Ta
eeeeeeeeeeeee

Shape Matching Task

Mafess atal, In fress




Differences in speed of proceszing - 1/2 gec
difference between when brain responses
occur for children with different prereading
skills when making SHAPE judgementsl

Prior experiences (Jaarning) changs the brain's
organization 50 that NEW tusks and skills are
mastered differently and engoge differsnt
braln netwarics

Brain Model For
Concept & Skill Acquisition

Normal Reading Development
Time 1 from each other with numbers 1.6,
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Normal Learning Time 3
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At Risk Reading Development

Impaired Processing Time |
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No Transition to Fower Areas E
With Prudictsble Temporal Links Betwesn Areas
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The Learning Process & the Brain
The Learning Process & The Brain

= TInitial Learning e s et e e
bur muiti-area.

Temparally disarganized
Siow

= Intermedicte
Aren, invalvement recuced but some instobilty -
Tanporal relaticrhips more stable

 Bxpert Level
Furthar craq reduction




When 1'01 Iﬁtemne?

As Early As Posslble

Early Intarvention shauld apply ta ali
ut risk for developmental disshilifias

*ama vz mtante

PRETEST POSTTEST

10 min.day for Tdeya

Implications - Brain-Behavior Development

Individual diffarences (raslllence) impact behavier
varistions I response to anvironmantal and neural
factors

Different neural organizations can producs similer
behsvior patterns

Sensory informaton processing Issues Impact cognitive
and neural development (which iImpsct use of sensory
Information)

Implications-Brain-Behavior

Development
Implications - Brain-Behavior Development

Acquisition of new skills alters brain-cognitive
organization and impacts:

- brain areas invoived

- brain organization and efficiency for acquiring
new skills

Envirorsmental, physiological and cognitive
changes impact Genetic expression (phenotype)
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QUESTIONS ??7?

tori@louisville.edu

dimolfese{@mac.com

http://hemepage.mac.com/dimalfese/




