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Tales from the Neurosciences:
How the Reading Brain Informs

Reading Intervention
Development

Digital Age

Deep Reading

: Non-Literate
Dyslexia Cultures

Preface: The Mystery

The human brain was never born to read or multiply

numbers or program.

How then does the human brain learn new




The Plastic Reading Brain Circuit

Principles of the Brain’s Plasticity

within Limits for Cultural Inventions
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First Lesson:

The Developing Brain

How Does the Young Brain
Learn to Read?

Each new reader must
create a new reading
circuit from older
cognitive and linguistic
structures and their
connections
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Semantic
Development in

Every Book and
Story

Study 1: Quantitative Home Reading
Environment and Neural Activation During
Story Listening in Preschoolers 3-5 y/o: John
Hutton, Cincinnati Hospital
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Developing Knowledge
of Different Phrase &
Sentence Structures

Increases Fluency

Semantic and Syntactic Processes
(with George Eliot)

Representations of
Prefixes, Suffixes, Roots
(Morphemes)

Increases Fluency by
Orthographic chunks,
Semantic & Syntactic

Knowledge




Decoding plus “Deep Reading”

Connected in Milliseconds

Second Lesson:
Deep Reading

The Heart
of Expert
Deep
Reading

At the heart of reading, 100 to 200 milliseconds allow us

“time to think our own new thoughts”.
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“We feel quite truly that our
wisdom begins with that of
the author...By a law which
perhaps signifies that we can
receive the truth from
nobody, that which is the end
of their wisdom appears to us
as but the beginning of ours.”
Marcel Proust

“Nous sentons
tres bien que
notre sagesse
commence ou

celle de l'auteur

i
Deep Reading
Background Knowledge Inference,
Deduction/Induction,
Perspective Taking Analogical Thinking
Critical Analysis Imagery
Insight &
Novel Thought Reriction

Going beyond the wisdom of the author

Background Knowledge:

We are the sum of what we read and
how we read....

“Reading is cumulative and proceeds with
geometric progression: each new reading
builds upon what the reader has read before.”

Albert Manguel, A History of Reading. ”
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Empathy and
Perspective
Taking:

Passing over to
the Perspectives
of Other.....Other
Time, Other Place,
Other
Consciousness
....John S Dunne

Hemingway’s Shortest Story
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For Sale: Baby shoes. Never worn.

Insight and Novel Thought

“An insight is a fleeting glimpse of the brain’s huge store of
knowledge. The cortex is sharing one of its secrets”.
Jonah Lehrer.

“An insight is so capricious, such a slippery thing to catch

in flagrante, that it appears almost deliberately designed to

defy empirical inquiry..... (one could say) it's everywhere!”
Arne Dietrich and Riam Kanso

Deep Reading Brain Circuit and

St. Thomas Aquinas
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When asked what he was most grateful for,
Thomas Aquinas answered simply,
”I have understood every page I ever read”.
G.K. Chesterton

Third Lesson:

How the Reading Brain helps us
to reconceptualize readers with dyslexia

Cerebrodiversity and What can go Right

and Wrong in Dyslexia
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The Diversity of
Dyslexia

Arts & Science
Alexander Graham Bell
Lewis Carroll
Leonardo Da Vinc
Antoni Gaudi
Pablo Picasso
Robert Rauschenberg
Auguste Rodin
Steven Spielberg
Nikola Tesla

Entrepreneurs

Richard Branson
John Chambers
Stephen Cloobeck
Walt Disney
William Hewlett
Steve Jobs

Craig McCaw
Anita Roddick
Charles Schwab

The Neuroscience of Dyslexia - Emerging View
Focus Also on Strengths, Protective Factors & Resilience

RELATIVE STRENGTHS RELATIVE WEAKNESSES
phonological
processing
visuo-spatial (visual/selective)
Holistic, 3d attention
cognitive [ cognitive

explicit memory
comprehension

1Q, reasoning, oral
language ...

implicit procedural learning
short-term memory

information
processing

Grit, Resilience, character traits,
Mindset, Empathy socio-emotional

Integrative Approach | New Neuroscience | Cognitive Resilience | Socio-Emotional Resilience | Conclusion

Fumiko Hoeft UCSF

Integrative Approach to Dyslexia Research

Brain electrical activity
EEG

EEG / MEG

Fumiko Hoeft UCSF

Brain structure & function

fMRI &

NIRS

TMS / tDCS

Integrative Approach | New Neuroscience | Cognitive Resilience | Socio-Emotional Resilience | Conclusion
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Rapid Automatized Naming (R.A.N.):
Predictor of Fluency
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Fourth Lesson:

Using the Reading Brain Circuit
to Inform Instruction and Intervention
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The Dyslexia Paradox

Early Intervention is Best.

Identification at 9 isthe Norm.

Components
of the Reading Millisecond
Brain Circuit Connections

Deep
Reading

(POSSUM) Processes

Reverse Engineering
of Reading Brain
Components for

Differences in
Dyslexic Brain and
Dysfluent Readers

a b 2 3s
Explicit
emphases on
circuit parts
and how
words work

“Deep reading” Their
comprehension millisecond
processes connections
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RAVE-O Characters

Metacoghnitive
Strategies

Embodying
Circuit

RAVE-O Characters: Metacognitive
Strategies Addressing Each Component

Morphological Analysis Skills
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Fifth Lesson

Knowledge about the plasticity of the
“reading brain” informs the transition as
a species to a digital culture

“The real question is whether the affordances of
reading on screen lead us to a new normal, one in
which length and complexity ... and memory and

especially concentration are proving more challenging.”
(Baron, 2015--CASBS 2013-14)

“Skimming is the new normal”:
So is Distraction, Attention Switching,
and Voluminous Information

1k

In scanning,
browsing,
bouncing,
keyword

spotting
(Liu, 2005,
2009,2014)

2.

Less time on
in-depth,
concentrated
reading; 27
distractions
an hour.

3.

Decreased
sustained
attention and

memory.
(Baron,2014)
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Will changes in
attention and
the expectation for constant,
immediate information from
external platforms of
knowledge threaten the
formation

of deep reading in young
digital readers?

Comprehension for On-Screen vs. Print

80.0
70.0
Screen
60.0 Il I
50.0
Free Interrupted Pressured
80.0
Print 200
60.0 I
50.0
Free Interrupted Pressured

B POP M TestScore (Ackerman & Lauterman, 2012)

We cannot go back
to a pre-digital time;
but, we should not
lurch without

understanding
what we will lose,
what we will gain,

for our species’
cognitive repertoire.
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Sixth Lesson

Knowledge about the “reading brain”
informs our ability to bring literacy to
non-literate cultures

Can all
children
become
literate?

Can we create an experience on a tablet that can help
children learn to read who have inadequate or no
schools in remote parts of the world or our backyards?

3/3/2017
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Grammar r ‘ Vocabulary

Processes Processes
VMGr
LSV
SGrv
VGrsS ™
Sound Letter
Processes Processe!
Morphological
Processes
Ethiopia
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Rural Alabama/Georgia

Seventh Lesson:

What can each of us do?

“Children are a sign. They are a sign of hope, a
sign of life, but also a “diagnostic” sign, a marker
indicating the health of families, society, and the
entire world. Wherever children are accepted,
loved, cared for and protected, the family is
healthy, society is more healthy, and the world is
more human”.
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Our Hope with YOU for the Next, Literate
Generation
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