
The Brain’s Role in Dyslexia:
A True Story with a Happy 

Ending

Dr. Dennis L.  Molfese
Department of  Psychology

Dr. Victoria J. Molfese
Department of  Child, Youth and Family Studies

University of  Nebraska



Collaborators:
Edward Bartlett, Ph.D.                          Biomedical Engineering
Jack Bates                                            Psychology
E. Todd Brown, Ph.D.                            Child & Family
Roskoe Dykman, Ph.D.                          Psychology
Peter Tongey, M.D.                                Developmental
David Gozal, M.D.                                  Pediatrics
Lalit Gupta, Ph.D.                                  Elec Engineering
Kyle Harvison, Ph.D.                             Neuropsychology
Jens Heidenreic, M.D.                           Radiology
Jeanne Johnson, C.C.C., Ph.D.              Communicative Disorders
Heikki Lyytinen, Ph.D.                           Psychology
Linda Mayes, M.D.                                 Psychiatry
David Molfese, Ph.D.                             Molecular Neuroscience
Peter Molfese, Ph.D.                              Neuropsychology
Louise O’Brien, M.D.                             Neonatology
Paula Radmacher, Ph.D.                        Neonatology
MaryAnn Romski, Ph.D.                        Language Disorders
Kathleen Rudasill, Ph.D.                       Educational Psychology
Arlene Tan, Ph.D.                                  Psychology
Don Tucker, PH.D.                                 Psychology
David Washburn, Ph.D.                         Primatology/Psychology
Paul Yoder, Ph.D.                                  Special Education
Maria Barnes, MD, Ph.D.                       Pediatrics
Melissa Ferguson, Ph.D.                        Child Psychology

Postdoctoral Fellows:
Spencer Kelly, Ph.D.                             Psychology
Matthew Kelly, Ph.D.                             Psychology
S. Fonaryova Key, Ph.D.                        Psychology
Guy Dove, Ph.D.                                    Philosophy
Mandy McGuire, Ph.D.                          Child Language
H. Kook, Ph.D.                                      Elec Engineering
Srinivas Kota                                        Elec Engineering

Sabbatical Fellows:
Teri Bonebright, Ph.D.                          Psychology
Jeannie Johnson, Ph.D.                       Communicative Disorders
Mary June Mosely, Ph.D.                      Communicative Disorders
Harry Whitaker, Ph.D.                           Linguistics/Psych

Students (current)
Megan Andersen
Anna Davidson
Nicole Earnest
Sarah Halverson
Roxanne Haslam
Sarah Mason
Katie Meidlinger
Cody Nordhuss
Sean Olsen
Samatha Palamier
Nate Petro
Shawna Rodningen
Matt Shuman
Matt Smith

Researchers
Natalie Armstrong, B.A.
Jennifer Beswick, M.A.
Allison Dudley, B.A. 
Krista Garrod, M.S.
Brittney Haines, B.S.
Adrienne Roman, M.A.
Alysia Rue, B.A.
Gillian Starkey, B.A.
Lauren Tucker, M.A.
Rachel Waford, M.A.
Jamie White, B.A.

Graduate Students (current)
Cathryn Cortesa
Caitlin Hudac
Kathleen Kelsey
Xiaoquing Tu
Amanda Prokasky



Dyslexia 
What Is It?

Reading skills occur along a continuum, with reading 
disabilities representing the lower tail of  a distribution of  

reading abilities. 

Dyslexia, Reading Disabilities and “poor reading” are labels 
used to reflect impaired decoding (word reading), fluency 

(reading speed) and comprehension (understanding)



Dyslexia Definition
National Institute of  Neurological Diseases and Stroke

“Dyslexia is a brain-based type of  learning disability 
that specifically impairs a person’s ability to read.

These individuals typically read at levels significantly 
lower than expected despite having normal intelligence.

Although the disorder varies from person to person, 
common characteristics…are difficulty with spelling, 
phonological processing (the sensitivity to and 
manipulation of  speech sounds), and/or rapid visual-
verbal responding”



Dyslexia Definition 
The result of  abnormal learning during the normal 
course of  development despite adequate opportunities 
for learning, good instruction, and normal intelligence

Note emphasis on learning opportunities

Note emphasis on good instruction – the importance of evidence 
based instruction 

Note emphasis on normal intelligence – dyslexia is not all about 
IQ.  



Dyslexia
 What Is It?

"dys" (poor or inadequate) "lexis" (words or language)

A persistent, chronic condition
Not a developmental “lag” (Francis et al, 1996)
Children with dyslexia do not just catch up
Chronic - although children and adults can improve 
their reading skills

Affects boys and girls equally
It is a myth that boys are affected more than girls 
(Shaywitz, Shaywitz, Fletcher, & Escobar, 1990); boys 
may be referred more due to behavior problems



Dyslexia
 What Is It?

"dys" (poor or inadequate) "lexis" (words or language)

People with dyslexia can read – up to a point. 

� Decoding problems are seen when sight words 

become more complex; simple sight words are “read”

� Difficulties in sounding out words (remembering 

letter-sound associations) makes decoding effortful and 

spelling difficult

 Inaccurate and slow rate of  decoding (fluency) are 

problems for reading comprehension

� �



Dyslexia Misconceptions
Myths about dyslexia

� People with dyslexia have visual problems: 
reversal of  letters seen or in written letters; special 
colored or filtered glasses are needed.

� These vision problems are not defining 
characteristics of  dyslexia, nor are they true of  all 
people with dyslexia. 

 

�



Dyslexia Misconceptions
Myths about dyslexia

� Dyslexia is defined by a gap – discrepancy – 
between IQ and reading achievement.

� The focus is on reading. If  people can not read, 
they need special instructional supports to enable 
then to learn to read – regardless of  their IQ.



Dyslexia
 What Is It?

Studies of  dyslexia reveal a heritability factor 

� Children with one or both parents with dyslexia, 
or with siblings or close relatives with dyslexia have a 
higher risk of  dyslexia.

Familial Risk

� The heritability factor is not 100% - The 
environment plays an important role in the genetic 
expression of  dyslexia



Dyslexia Risk
 "dys" (poor or inadequate) "lexis" (words or language)

Rates of  dyslexia

23 - 65% of  children who have a parent with dyslexia

40% of  siblings of  people with dyslexia

27 - 49 % of  parents of  people with dyslexia

6-15% of  people in all countries, regardless of  
language

 non-alphabetic languages – rate is 3-10%

Interesting in light of  differences between languages in 
orthography



Reading Acquisition in English
Learning to read English is hard

Harder than other languages

English has many speech sounds (at least 40 phonemes) with  
speech sounds represented in different (sometimes inconsistent) 
ways in print because we only have 26 letters

There are 176 ways different common phonemes are spelled

  be, see, sea, scene, key…..

A writing system was invented to represent speech sounds as 
symbols but there are multiple ways to spell the same 
phonemes and multiple ways to decode letters and letter 
sequences 

 



Reading Acquisition in Other 
Languages

Other alphabetic languages (Finnish, French, German, 
Greek, Italian…) are easier to learn

� Have nearly 1 to 1 correspondence between 
phonemes and the letter or letter pairs used to 
represent the sound. 

� Poor readers in these languages can decode  and 
spell words very well, but they have slow reading speed 
(fluency)

� Poor readers in these languages have fluency 
problems



Dyslexia & Reading Acquisition
Often, dyslexia or poor reading skills are identified in 
grade school as reading demands increase

Identification in 3rd or 4th grade is common 

But parents, children, and teachers often recognize 
much earlier when reading skills are not at grade or 
age level

We can see poor reading performance in early grades 
just by looking at data – we don’t even need statistics!









A Story: The Lincoln County 
Reading Study

School District initiated contact

New reading program was planned

Teachers, families and children with different reading 
levels wanted to understand how reading skills could be 
impacted by the new program



Children Participating   N = 27

School Identified
Reading Groups� � Males�� Females

Above    (2 years +)�  4  � �      4
At Grade Level �   �  4� �      5
Below    (2 years -)�  5 � �      5

Ages:   9 yrs. 3 mo.  -  12 yrs. 1 mo.



Word & Non-word Reading Task

+ BAG + ?

+ DAK + ?

+ KAT + ?

Molfese et al, 2005



One Boy’s Insight
After viewing movies of  brain processing during the 
reading tasks – This child’s insight was about his 
experiences

� He was using his whole brain, just like his 
parents were telling him to.

� Using your “whole brain” is not what is needed 
for reading



So - What Does the Brain 
Tell Us About Dyslexia?



Event-Related Potential - ERP



Rapid Temporal Information 
(1/1000 Second)

Sensitive to Developmental Changes
Correlates with Cognitive Abilities
Predictor of Later Development
Correlates with Intervention success

Event-Related Potential - ERP
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Longer to encode, less time for other processing

F(2, 42) = 4.56, p < .016, power = .744:   t(26) = 3.143, p < .004, and t(26) = 3.422, p < .002

Reading Ability & The ERP Responses 
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Newborn Responses to Speech Predict Later Reading Skills

A B
79.2 %

82.4 %

85.7 %

Accuracy

Molfese & Molfese, 1985
Molfese & Molfese, 1997
Molfese, 2000
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8-Year Olds’ Responses to Speech & Later Reading Skills

a
b c

c

c

Processing of speech sounds
takes ~100 ms longer

That leaves 100 ms less
for doing something else
(working memory, 
comprehension?)



Intervention



Molfese, Morse & Peters, 1990


Begin Intervention And Track Effectiveness of The Intervention





ERPs for Typical Readers, Responders to 
Intervention & Non-Responders

31Peter J. Molfese, 2008
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Rhyme [Average N_Rhyme 1: <multiple subjects>] Rhyme [Average R_Rhyme 1: <multiple subjects>] Rhyme [Average T_Rhyme 1: <multiple subjects>]
00:00:00.399

Response to Rhyming Stimuli

Differentiates between all three groups


Non-Responder 
 Responder 
 Typical Developing


P.J. Molfese, 2008


Response to Intervention




ERPs in 5-Year-Old Preschool SLI Children Predict 
Subsequent Language Gains Following 6-Week Intervention

-5.0000

-3.7500

-2.5000

-1.2500

0

1.2500

2.5000

3.7500

5.0000

123456789101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263646566676869707172737475767778798081828384858687888990919293949596979899100101102103104105106107108109110111112113114115116117118119120121122123124125126127128129130131132133134135136137138139140141142143144145146147148149150151152153154155156157158159160161162163164165166167168169170171172173174175176177178179180181182183184185186187188189190191192193194195196197198199200201202203204205206207208209210211212213214215216217218219220221222223224225226227228229230231232233234235236237238239240241242243244245246247248249250251252253254255256257258259260261262263264265266267268269270271272273274275276

With P. Yoder, 2003

STUDY 1

/g’/

/d’/

/g/

/d/
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Ability to discriminate /da/ from /ga/

ERPs in 2 to 4-Year-Old Preschool SLI Children Predict 
Subsequent Language Gains Following 4 Month Intervention

Yoder, Molfese & Camarata,  In Press
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1. Identify Risk At Birth/Infancy

2. Choose & Monitor Effectiveness 
of Early Intervention

3. Normal Development

Model For Intervention That Incorporates Early Identification

Molfese & Molfese, 1985
Molfese, 2000

Molfese, Morse & Peters, 1990

Molfese et al., 2008
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Model For 
Acquisition
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Normal: Time 2
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Normal: Time 3
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Impaired: Time 1

At-Risk Learning Development
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Impaired: Time 2
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Impaired: Time 3
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1. Slow or No Transition to Fewer Areas.
2. Areas Activated Change From Trial-to-Trial.
3. Unstable Temporal Links Between Areas.



dlmolfese@mac.com
vjmolfese@me.com

Dennis Office:  321 Burnett Hall
Tori Office: 133 Mabel Lee Hall

Lab:   520 Nebraska Hall

QUESTIONS ???


