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What is dyslexia?
Reading science

Laypeople understanding

Why we are
so wrong?
• What is dyslexia?

• What laypeople think it is?
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What are the typical symptoms of dyslexia?
Reading science

Laypeople understanding

3

Developmental dyslexia
Developmental dyslexia is
• Note:
characterized by an unexpected
• Definition indicates a symptom
difficulty in reading in children
(reading difficulty), not a specific
and adults who otherwise
cause
possess the intelligence,
• Different individuals could exhibit
motivation, and schooling
dyslexia for different reasonsà
considered necessary for
dyslexia may have multiple causes in
accurate and fluent reading
different individuals

Shaywitz, S. (1998). "Dyslexia." The New England journal of
medicine 338(5): 307-312.
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Typical difficulties in dyslexia
• Phonological decoding:
• linking letters to sounds

• Phonemic awareness
• Speech and sound perception

Say aloud:
Blin

(e.g., Olson, Wise, Conners, & Rack, 1990; Rack, Snowling, & Olson, 1992)
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Typical difficulties in dyslexia
• Phonological decoding
• Phonemic awareness
• Awareness that spoken words
(e.g., slip) are comprised of
sounds
• Ability to manipulate those
sounds
slip

• Speech and sound perception
e.g., Bradley & Bryant, 1978; Ramus et al., 2003
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Typical difficulties in dyslexia
Speech or not?

• Phonological decoding
• Phonemic awareness
• Speech and sound perception
• In adults

Skilled
readers

Dyslexia

Berent, I., Vaknin-Nusbaum, V., Balaban, E., & Galaburda, A., M. (2012). Dyslexia impairs
speech recognition but can spare phonological competence. Plos One, 7(9), e44875. .

See also: Mody, Studdert-Kennedy, & Brady, 1997; Paulesu et al., 2001; Perrachione, Del Tufo, & Gabrieli, 2011;
Serniclaes, Sprenger-Charolles, Carré, & Demonet, 2001; Ziegler, Pech-Georgel, George, & Lorenzi, 2009
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Typical difficulties in dyslexia
• Phonological decoding
• Phonemic awareness
• Speech and sound perception

Abnormal brain response to speech

• In adults
• In two-month-old at-risk infants

Guttorm, T. K., Leppänen, P. H. T., Poikkeus, A.-M., Eklund, K. M., Lyytinen, P., & Lyytinen, H. (2005). Brain event-related potentials (ERPs) measured at
birth predict later language development in children with and without familial risk for dyslexia. Cortex; A Journal Devoted To The Study Of The Nervous
System And Behavior, 41, 291-303.
Molfese, D. L. (2000). Predicting Dyslexia at 8 years of age using neonatal brain response. Brain and Language, 72, 238-245.
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Typical difficulties in dyslexia: sound
related!
• Phonological decoding
• Phonemic awareness
• Speech and sound perception
• In adults
• In two-month-old at-risk infants

What does sound processing
have to do with reading?
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Speech sounds matter in reading!
Three levels

• Learning to read
• Brain mechanisms
• Skilled reading
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Speech sounds matter in reading!
1. Learning to read

• Writing is a code

• b(letter)à/b/ (sound)

• Speech helps break the code

Writing is code

• קול
• Kol

קור
kor

• Children need to recognize that..

• Spoken words have parts
• Printed words have parts
• These parts correspond to the parts
of speech

• If children have troubles
decoding the parts of speech then
reading acquisition suffers
Liberman, I. Y. (1973). Segmentation of the spoken word and reading
acquisition. Bulletin of the Orton Society, XXIII, 65-77.
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Speech sounds matter in reading!
2. Brain mechanisms

Language “runs” on speech

• Reading and speech “run” on the same brain
network
• Reading brain networks ”recycles” the speech
network

• If the speech ”network” is impaired, reading
suffers

Speech network

• Research suggests that people with dyslexia do
show structural and functional malformations to the
speech and language network

Reading
network

• ”highway” in the brain is slightly impaired, reading
suffers
Dehaene, S. (2009). Reading and the brain: The science and evolution of a human
invention. New-York: Viking.
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Speech sounds matter in reading!
2. Brain mechanisms
• Reading and speech “run” on the same brain
network
• Reading brain networks ”recycles” the speech
network

• If the speech ”network” is impaired, reading
suffers
• Research suggests that people with dyslexia do
show structural and functional malformations to the
speech and language network

• ”highway” in the brain is slightly impaired, reading
suffers
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Speech sounds matter in reading!
2. Brain mechanisms
• Reading and speech “run” on the
same brain network

Language “runs” on speech

• Reading brain networks ”recycles” the
speech network

• If the speech ”network” is impaired,
reading suffers
• Implication for skilled reading:
• Readers must convert letters
(unnatural code for language) into
speech (the natural code of language)

Speech network

Reading
network

• ”highway” in the brain is slightly
impaired, reading suffers
Dehaene, S. (2009). Reading and the brain: The science and evolution of a human
invention. New-York: Viking.
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Speech sounds matter in reading!
A flower?

3. Skilled reading
• Readers decode sounds when they
read—even silently!

• They do so automatically
• Without conscious awareness
• Support: people are more likely to confuse the
target for foils with similar sound compared
to foils with similar spelling
Target word

rose

Sounds like target

roze

Spells like target

roke

• Skilled readers automatically decode the
sound of printed words

•
•
•
•
•
•
•
•

Tulip
Apple
Lily
Aster
Daisy
Iris
Daffodil
Roze

Van Orden, G. C., Johnston, J. C., & Hale, B. L. (1988). W
ord identification in reading proceeds from spelling to sound to
meaning. Journal of Experimental Psychology: Learning, Memory, and
Cognition, 14, 371-386.
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Speech sounds matter in reading!
Conclusion

• Sound decoding
(phonics) is not
merely “training
wheels” for reading
• If sound decoding is
impaired, reading
skill suffers

The myth

Phonics

Skilled reading
Reality

Phonics
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Speech sounds matter in reading!
Three levels

• Learning to read
• Brain mechanisms
• Skilled reading
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What are the typical symptoms of dyslexia?
Reading science

Laypeople understanding

• Dyslexia primarily compromises the
perception of speech sounds and
their decoding from print (phonics)
• Not “just in your head”—these
difficulties are biological: they affect
the brain and they are genetically
based
• They are also highly treatable!
• Phonemic awareness, decoding
and reading help!
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What do laypeople say?
Dyslexia~ vision

A reminder from science….

• Dyslexia is a form of “word
blindness”
• results from “troubles with
vision”
• “common sign of dyslexia is
seeing letters backwards”
• British student teachers:

• Visual difCiculties exist, but not
typical
• Letter reversal is common in all
children à not a symptom of
dyslexia
• Colored overlays don’t help!

• “colored overlays and/or tinted
glasses were helpful to individuals
with dyslexia”
Furnham, 2013; , Germine, Anderson, Christodoulou, & McGrath, 2017 Christodoulou, &
McGrath, 2017; Washburn, Binks-Cantrell, & Joshi, 2014

Skoyles, J., & Skottun, B. C. (2004). On the prevalence of magnocellular deficits in the
visual system of non-dyslexic individuals. Brain and Language, 88(1), 79-82
Dehaene, S., Pegado, F., Braga, L. W., Ventura, P., Nunes Filho, G., Jobert, A., . . . Cohen,
L. (2010). How learning to read changes the cortical networks for vision and language.
Science (New York, N.Y.), 330(6009), 1359-1364.
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What do laypeople say?
Dyslexia~ vision

• Dyslexia is a form of “word
blindness”
• results from “troubles with
vision”
• “common sign of dyslexia is
seeing letters backwards”
• British student teachers:

• “colored overlays and/or tinted
glasses were helpful to
individuals with dyslexia”

Furnham, 2013; , Germine, Anderson, Christodoulou, & McGrath, 2017 Christodoulou, &
McGrath, 2017; Washburn, Binks-Cantrell, & Joshi, 2014

Dyslexia: biological

• people cannot help being dyslexic—
it is in their genetic make-up
(correct)

Do laypeople believe that dyslexia
arises from visual difficulties because
they believe visual symptoms are more
“biological” (whereas decoding isn’t)?

(Castillo & Gilger, 2018; Furnham, 2013
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Do people think that dyslexia is more likely
to arise from visual difficulties?
John: visual difficulties

Jack: phonological decoding
Does kat sound
like an animal
name?
Kat=vat

b=p

Berent, I., & Platt, M. (2020). Laypeople’s misconceptions about Dyslexia. Manuscript submitted for publication.
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Results: disorder?
7

6

Rating

5
Decoding
Visual

4

3

2

1
Disorder

Severity

Environmental Biological
causes
causes

Prognosis

Affects brain

In family

In clone
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Results: biological condition
7

6

Rating

5
Decoding
Visual

4

3

2

1
Disorder

Severity

Environmental Biological
causes
causes

Prognosis

Affects brain

In family

In clone

Berent, I., & Platt, M. (2020). Laypeople’s misconceptions about Dyslexia. Manuscript submitted for publication.
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Summary: laypeople’s opinion
Laypeople’s beliefs

7

• Visual symptoms are…

6

• More indicative or dyslexia
• More “biological”

Rating

5
Decoding
Visual

4

3

• Affect the brain
• Hereditary

• Wrong!

2

1
Disorder

Severity Environmental Biological
causes
causes

Prognosis Affects brain In family

In clone

Berent, I., & Platt, M. (2020). Laypeople’s misconceptions about Dyslexia. Manuscript submitted for publication.
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Sources of laypeople’s beliefs
• Experience, media
• Science
• Earlier theories blamed dyslexia
on vision (Orton, 1937)
• Some people with dyslexia do
have visual difficulties

• Human mind?
• Blind by design?
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How the mind works?
• When we reason about
dyslexia (a psychological
condition), we try to figure how
the mind works
• How?
• “Common sense”

• What is this common sense?
• How it arises?

• Cognitive psychology:
“common sense” relies on
complex principles (tacitly)
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Two fundamental cognitive principles
Bodies and minds (Dualism)

Inheritance (Essentialism)

If we believe that…
• Inborn biological conditions affect the body
• Phonological decoding is “ephemeral” whereas ”visual problems” are “in the biological body”
Body
Mind
• Then we conclude that dyslexia is more
likely to arise from visual- than decoding difficulties
decoding

Vision

Bloom, P. (2004). Descartes' baby: how the science of child development explains what
makes us human. New York: Basic Books.
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Newman & Keil, 2008; Springer & Keil, 1991
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Why we are wrong?

Bodies and minds (Dualism)

Body

Inheritance (Essentialism)

Mind

It’s his vision!
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Summary
Reading science

Dyslexia~ difficulties with
processing sounds of
language (printed and
spoken)

Laypeople understanding

• Dyslexia~ visual difficulties
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Why do people get it wrong?
Several possibilities (not one)

• Experience and media
• Science
• Our own mind
• Our errors arise from the
principles that make our
mind tick

• Blind by design
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Why does it matter?
For dyslexia

Dyslexia: just the tip of the iceberg

• Public misconceptions of
dyslexia can exert a heavy toll
• Dyslexia is highly treatable
• Misconceptions about dyslexia
by parents and teachers could
delay/divert appropriate
treatment

• Could bias public officials to
divert resources
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Other examples of self-blindness
• Nature-nurture debates
• Our irrational love affair with
neuroscience
• Our beliefs about

IRIS BERENT

• Free will
• Afterlife

• Why we stigmatize brain
psychiatric disorders
• Why we fail to decode dyslexia

THE BLIND

S T O RY T E L L E R
How We Reason About Human Nature
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Other examples of self-blindness
IRIS BERENT

Take home message
• Dyslexia is a real biological condition—not
in your head
• Laypeople have troubles understanding
dyslexia
• Not just ignorance…

• People have their own beliefs about how the mind
works
• Dyslexia challenges these notions à
misunderstood

• By attacking those misconceptions heads
on, we hope to…

• Improve public understanding
• Facilitate early diagnosis and treatment
• Increase governmental funding for treatment
and research

THE BLIND

S T O RY T E L L E R
How We Reason About Human Nature
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Thank you!
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