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TODAY’S ROADMAP
PART ONE
| Evolution of dyslexia definition
| Let’s include RAN and the Double Deficit 

Hypothesis in the conversation
| Current understanding of neural pathways for 

dyslexia 
| DSM V and AD/HD

PART TWO
| Parsing and test patterns

y When does one begin and the other end?
| Quick discussion of meds



DEFINITION OF DYSLEXIA(S)

|The discussion of the definition of dyslexia 
is growing more complex again in the lay 
audience.

|Since the early 70’s there has been a 
parallel path of research in Rapid Automatic 
Naming (RAN) and phonological 
awareness.

|Phonological Awareness became known as 
the core deficit for poor reading



IDA DEFINITION (NOV 2002)

| Dyslexia is a specific learning disability that is 
neurological in origin. It is characterized by 
difficulties with accurate and/or fluent word 
recognition and by poor spelling and decoding 
abilities. These difficulties typically result from a 
deficit in the phonological component of language 
that is often unexpected in relation to other 
cognitive abilities and the provision of effective 
classroom instruction. Secondary consequences 
may include problems in reading comprehension 
and reduced reading experience that can impede 
the growth of vocabulary and background 
knowledge. 



WE NEED TO GIVE IT A NAME

|Rapid Automatic Naming 
weakness as a strong predictor for 
“weakness in one or more of the 
underlying fluency-related 
processes.”  
yMaryanne Wolf



POSSIBLE NEUROSYSTEMS FOR RAN

|Evidence thus far that PA and RAN/Fluency have different 
neural substrates.

y Unique fMRI activation patterns for phonological, 
RAN and double deficits in dyslexia

y •Phonological deficits associated with left inferior 
frontal and parietal regions.

y •RAN deficits associated with right cerebellar 
lobule VI.

y •Functional connectivity is differentially affected 
by phonological vs. RAN deficits.

Source:  Elizabeth Norton, et. al. (2014)



THE DOUBLE DEFICIT HYPOTHESIS

| In the late nineties, Wolf and Bowers proposed the 
concept of the Double Deficit Hypothesis.  
y Could be phonological, could be due to higher order 

fluency processes, could be both
y But we have to test for both because it informs 

treatment
y Correlation, regression analysis and neuroimaging 

supports separate processes 

| Current status and subject to change



REPRESENTATIVE RESEARCH

| “Our results reject a strict, single-deficit 
version of the phonological hypothesis but 
we did find that PA deficits were 
common…and had the highest sensitivity 
of any single other cognitive deficit (for 
dyslexia).”
y Pennington, et al.,  2011



RAN:  TIP OF THE ICEBERG



SEVEN RELATED PROCESSES RE: RAN

| Attention to the stimulus
| Bi-hemispheric visual processes responsible for 

initial detection, discrimination and pattern 
identification

| Integrating visual pattern information with stored 
orthographic representations

| Integrating the visual orthographic representations  
with phonological labels in memory

| Access and retrieval of phonological labels
| Activation and integration of meaning
| Activation of oral motor skills 

y Wolf and Denckla, 2005



RAN AND READING FLUENCY
Note:  Emphasizing PA



DEFINITION OF AD/HD





DEFINITION OF AD/HD

|Three core behavioral symptoms: 
hyperactivity, impulsivity, and inattention

|Three subtypes: combined type, 
predominantly inattentive type, and 
predominantly hyperactive-impulsive type

|Symptom emphasis varies with age as a 
consequence of what is required of the 
child: symptom identification is often context 
dependent



DEFINITION OF AD/HD

|Poor impulse control usually includes the 
inability to prevent response to signals, 
stimuli, and events irrelevant to the task at 
hand. This often manifests as attention 
seeking, interruption, destructiveness, and 
the perception of a difficult child

|Features of inattention: child is easily 
distractible and has difficulty staying on task 
(e.g., completing schoolwork in the allotted 
time)



EXECUTIVE FUNCTIONING AS THREAD

|Executive functioning is a set of mental 
processes that helps connect past 
experience with present action. People use 
it to perform activities such as planning, 
organizing, strategizing, paying attention to 
and remembering details, and managing 
time and space.

|Ability to self-regulate



RESOURCES

| RAN and Fluency—Maryanne Wolf
y http://ase.tufts.edu/crlr/documents/2012arop-

rapidautomatizednaming.pdf
| RAN and fMRI Study—Elizabeth Norton

y http://www.sciencedirect.com/science/article/pii/S00283
93214001961#bib53

| Changes in AD/HD definition for DSM V
y http://www.dsm5.org/Documents/ADHD%20Fact%20Sh

eet.pdf
| Individual Prediction of Dyslexia by Single vs. 

Multiple Deficit Models
y http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3270218/

http://ase.tufts.edu/crlr/documents/2012arop-rapidautomatizednaming.pdf
http://www.sciencedirect.com/science/article/pii/S0028393214001961#bib53
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3270218/


END OF PART ONE

Please listen 
to Parsing 
AD/HD and 
Dyslexia:  Part 
2 whenever 
you’re ready.

Thank you! 
Michael Hart
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WHAT IS THE FIRST LEVEL OF PARSING?

| Dyslexia is a result of weak language processing

| AD/HD is not!  AD/HD reflects weakness in self-
regulation (EF)

| Bottom Up v. Top Down
y Consistency in your work v. “bullet holes”



WHAT DO WE KNOW RE: TEST PATTERNS?
Dyslexia ADHD

Crystalized IQ + +
Fluid IQ + +
Processing Speed -- --
Reading
Word Recognition -- +
Phonological
Processing

-- +

Fluency -- +
Comprehension +/-- +/--

Pennington, 2009



WHAT DO WE KNOW RE: TEST PATTERNS?
Dyslexia AD/HD

Oral Language
Semantics +/- +
Syntax +/- +
Phonological 
Awareness

-- +

Verbal Working 
Memory

-- +/--



WHAT DO WE KNOW RE: TEST PATTERNS?
Dyslexia AD/HD

Executive
Functioning
Inhibition + --
Generating + --
Set Shifting + --
Sustained Attention + --
Visual-Spatial Skills + --
Social and 
Communication Skills + --



PARSING REGARDING WORD RECOGNITION

| ADHD Inattentive Type
y Pay attention to differences in performance during 

different types of reading comprehension testing
| Paragraph-length reading comprehension tasks obviously 

require more sustained attention than sentence-length cloze 
tests

| General Rule of Thumb
y If decoding skills are better in isolation than context, it’s 

likely due to working memory and self-regulation (EF) 
during the contextual testing opposed to phonological 
skill



PARSING REGARDING WORD RECOGNITION

| If reading comprehension is stronger than reading 
decoding…
y Good receptive language v. weak phonology?
y Higher order cognitive abilities compensating for weak 

phonology?  
y Attentional difficulties not likely lead issue here but may 

play a role if topic is not stimulating



PARSING REGARDING RAN AND
COMPREHENSION

| Remember:  Different from phonological OG-type 
training

| Still much work to be done
| Training specifically to improve RAN misses the 

point.  RAN only “reflects” underlying processes 
noted above

| RAVE-O developed by Wolf, et al.
y Ages out at the end of elementary school
y Focus on orthography, morphology, syntax and 

semantics



REMINDER

| Primary Symptoms of AD/HD
y Difficulties with self-regulation, inhibition and 

directedness
y Inability to attend for an age-appropriate amount of time
y Distractibility
y Poor impulse control

| In the classroom and in testing that’s going to look 
like
y Inconsistency (bullet holes), leaving words and 

sentences out (sometimes), poor planning, poor self 
directiveness, etc.  combined with flashes of brilliance



ELEPHANT IN THE ROOM

Quick discussion of 
appropriate use of 

medication



RESOURCES

| RAN and Fluency—Maryanne Wolf
y http://ase.tufts.edu/crlr/documents/2012arop-

rapidautomatizednaming.pdf
| RAN and fMRI Study—Elizabeth Norton

y http://www.sciencedirect.com/science/article/pii/S00283
93214001961#bib53

| Changes in AD/HD definition for DSM V
y http://www.dsm5.org/Documents/ADHD%20Fact%20Sh

eet.pdf
| Individual Prediction of Dyslexia by Single vs. 

Multiple Deficit Models
y http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3270218/

http://ase.tufts.edu/crlr/documents/2012arop-rapidautomatizednaming.pdf
http://www.sciencedirect.com/science/article/pii/S0028393214001961#bib53
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3270218/


RESOURCES

| Marisa Bernard’s Orton Gillingham Online Tutor 
Course on Comprehension Skill Building 
y http://www.ortongillinghamonlinetutor.com/orton-

gillingham-training-ecourses-and-webinars/connect-to-
comprehension-course/

http://www.ortongillinghamonlinetutor.com/orton-gillingham-training-ecourses-and-webinars/connect-to-comprehension-course/
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Thank you very much for your time and 
consideration today!

Please sign up for my newsletter at 
www.doctormichaelhart.com for 
discounts and bonus materials  

Feel free to contact me at 
doctormichaelhart@gmail.com
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