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Definition of Specific Learning
Disabilities
Specific Learning Disability:
(i) In general. SLD means a disorder in one or more of the basic
psychological processes involved in understanding or in using
language, spoken or written, which disorder may manifest itself in the
imperfect ability to listen, think, speak, read, write, spell, or to do
mathematical calculations.
(ii) Disorders included conditions such as perceptual disabilities,
brain injury, minimal brain dysfunction, dyslexia, and developmental
aphasia.
(ii) Disorders not included. SLD does not include learning problems
that are primarily the result of visual, hearing, or motor disabilities, of
mental retardation, of emotional disturbance, or of environmental,
cultural, or economic disadvantage.
IDEA 2004, 34 CFR 300.8

Definition of Dyslexia
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.
International Dyslexia Association

Demographic Characteristics of
Children with Dyslexia

o Affects at least 20% of our Nation’s Children
o 50% do not Graduate from High School
o At Risk for Parental Abuse
o More Likely to:
•
•
•
•
•
•
•

Have Poor Self-Esteem
Have Depression and Anxiety
Be Suicidal
Abuse substances
Be involved in the Juvenile Court System
Be involved in the Criminal Court System as Adults
May need Public Assistance
Social as well as Academic Difficulty!

Characteristics of Dyslexia
o Difficulties with accurate and/or fluent word
recognition

o Poor spelling and decoding abilities
o Result from a deficit in the phonological component of
language that is often unexpected in relation to other
cognitive abilities
o Dyslexia can occur even with effective classroom
instruction
o Secondary consequences may include problems in
comprehension
o Reduced reading experience that can impede the
growth of vocabulary and background knowledge.

Successful Individuals with
Dyslexia
o Dr. Helen Taussig (founded the field of pediatric cardiology)
o Steven Spielberg
o Bella Thorne (actress, singer, model & dancer)
o Henry Winkler
o Jennifer Aniston
o Dav Pilkey (author of Captain Underpants)
o Cher
o Jack Horner (most famous paleontologist)

Speech Development

Common Myths
o Dyslexia affects boys more than girls

o Development of phonological processing

o (I Have Dyslexia books)

o Speech development is nature

o Dyslexia is a visual difficulty

o Acoustic Signal is continuous/words are categorical

o Reading development is not

o Letter reversing

o Individuals who are intelligent do not have dyslexia
o People with dyslexia cannot read
o Dyslexia will be outgrown
o If individuals with dyslexia would try harder, they would not
have dyslexia

o Einstein had dyslexia.
“I like to read.”

Reading Development
Etiology of Reading Difficulties:
Phonological Processing Deficits

o The process of learning to read.
o Begins with speech
development

o Neurological in origin

o Phonological processing
o Letter-Sound
o Decoding
o Synthesizing
o Spelling
o Comprehension

o Neurodiversity!

o Genetics plays a role

Hypothetical Reading
Achievement

Why is Learning to Read
so Difficult?
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Writing Systems

Writing Systems
o Writing Systems are used to represent languages
o Makes the thought permanent
o Complex societies require a permanent record

Alphabetic Principle

o Understanding that letters represent speech
sounds

o Understanding that there is a predictable
relationship between these letters and
sounds/phonemes

o This knowledge is critical to reading acquisition

Transparent Writing Systems
o There is a one-to-one relationship between the

letters and the sounds that they represent
o Each letter represents ONLY one sound
o Each sound is represented by ONLY one letter
o Examples: Spanish, German, Scandinavian
Languages, etc.
o Children learning to read transparent writing
systems:
o Begin later than children learning to read English
o Are finished sooner

Opaque Writing Systems
o There may not be a consistent one-to-one relationship
between the letters and the sounds that they represent

o There are approximately 44 phonemes in English
o Only 26 letters
o Some letters, therefore, represent several sounds
o Vowels:
o
o
o
o
o

“a” represents “ā,” “ă” and others
“e” represents “ē,” “ĕ” and others
“i” represents “ī,” “ĭ” and others
“o” represents “ō,” “ŏ” and others
“u” represents “ū,” “ŭ” and others

The Problem Revisited

The Problem Revisited
Opaque Writing Systems
o One sound might be represented by several different
letters (spellings):

o For example:
o /ē/ sound:
“e (meter)”

“ee (street)”

Opaque Writing Systems

o Some phonemes are represented by two letters
(digraphs):
o For example:

“ea (heat)”

“sh”

Voiced “th”

Voiceless “th”

“e-e (athlete)” “y (silly)”

“ie (believe)”

“ow”

“au”

“aw”

“ei (receive)”

“i (piano)”

“oi”

“oy”

“ch”

“ng”

“zh”

“oo”

“ey (money)”

o /k/: “c,” “k” and “ck”
o /g/: “g” and “j”

“hw”

Writing Systems

The Problem Revisited

o Opaque Writing Systems
o Once all of the letter-sound correspondences have

Opaque Writing Systems

o R-Controlled vowel digraphs:
o For example:
“ar (car)”

“ar (care)”

“or (author)”

“er (her)”

“ir (fir)”

“ur (turn)”

been acquired:
o Then there is the issue of alternative spellings
o French, German, Latin, Greek, and Danish
contributed to English

o The English writing system retained the spelling
systems of these languages

oAs a result, there can be several spellings for
homophonic words:

o e.g., “two,” “too” and “to;” “threw and through,”
etc.

Why Assess for ADHD?
o Why assess ADHD for children who might have reading

Attention Deficit
Hyperactivity
Disorder
(ADHD)

Definition of ADHD
o Refers to Attention Deficit Hyperactivity Disorder
o ADHD is a neurobiologically-based diagnosis applied to
children and adults who consistently display certain
characteristic behaviors over a period of time.

o The most common core features include:

difficulties?
o Thirty percent (30%) to 50% of children who have reading
disabilities/dyslexia also have ADHD.
o Nearly all children who have ADHD will have difficulties
learning to read

Diagnostic Criteria
o To meet diagnostic criteria for ADHD, behaviors must:
o Be excessive
o Be long-term
o Be pervasive
o Appear before age 12 years

o Distractibility: poor sustained attention to tasks

o Continue for at least 6 months

o Impulsivity: impaired impulse control and delay of gratification

o Create a handicap in at least two areas of the individual’s life

o Hyperactivity: excessive activity and physical restlessness

o Such as school, home, work, or social settings

Dimension Difficulties
Inattention

o Hyperactivity-

o Refers to difficulties in:
o Sustaining attention
o Distractibility
o Lack of task persistence

impulsivity refers to
difficulties in:
o Excessive motor activity
o Impulsive responding

o Disorganization

Subtypes

ADHD-Primarily Inattentive Presentation (27%)
ADHD-Primarily Impulsive Presentation (18%)
ADHD-Combined Presentation (55%)
Otherwise Specified ADHD
Unspecified ADHD

The Problem Revisited
The Problem Revisited

o Learning to read English is EXTREMELY difficult
and effortful

o Critics have argued that reading is not taught correctly
and that current practices impede children’s reading
development, particularly children with dyslexia
o Lyon
o Flesch (1981)
o McGuinness (2004)

o How should reading be taught?

Teaching Reading
o Teach reading by:
o Focusing and strengthening phonological processing skills
o Introducing letter sounds for a set series of letters
o Introduce letter names after letter sounds have been
mastered
o Teach letter writing
o Use multisensory techniques
o Teach decoding/synthesizing skills

o teach after three letter-sound correspondences have been

learned (VCC, CVC, etc.)
oDecode and then synthesize words: e.g., “ant,” “tan” and
“at”

Teaching Reading
o Synthesizing (blending) skills taught in
conjunction with decoding

o Teach spelling
o Use newly acquired skills to read sentences
o Teach capitalization
o Teach Punctuation
o Focus on comprehension

Teaching Reading

o Emphasize the “code”

o Letter-Sound correspondences
o Order of teaching letter-sound correspondences
o High-frequency letters
o That could be used to create high-frequency words (VCC, CVC, etc.)

Reciprocal Nature of the Code
o Reading involves decoding
o Translating letters into sounds

o Spelling involves encoding
o Representing sounds with letters
o Writing letters to represent sounds

o Emphasize phonological processing skills:
o Phonemic Synthesis (Blending)
o Phonemic Analysis (Decoding and Segmenting)

o To completely understand the “code” one needs to
be able to read/decode and write/encode

o No letter names until the end of the curriculum
o Reduces confusion

Causes of Dyslexia
Posttraumatic Stress Disorder

Genetic Components
of Dyslexia
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Genes related to Dyslexia
Locus/Gene
DYX1
DYX2
DYX3
DYX4
DYX5
DYX6
DYX7
DYX8
DYX9

Location
15q21
6p22
2p16‐15
6q13‐16
3p12‐q12
18p11
11p15
1p34‐36
Xq27

DCDC2

The Role of DCDC2

o DCDC2 plays an important role in

oDCDC2 = Doublecortin Domain Containing 2

the development of dyslexia
(DYX2).

o DCDC2 is part of a complex system controlling
migration of neurons during brain development

o DCDC2 contains SNPs and a

o Doublecortin is a protein involved in the migration of

deletion potentially connected to
dyslexia.

neurons during embryonic development

o It bundles and stablizes the microtului of the neurons

37

How DCDC2 Works
developing gray
matter (cortex)

developing white
matter (projection
tracts)

stem / progenitor cell
reservoir in fetal brain
(subventricular zone)

DCDC2 SNP Removed In Mice

Radial
Glia

4 days
Neuronal
Progenitor
Giraud, A. L., & Ramus, F. (2013). Neurogenetics and auditory processing in developmental dyslexia.
Current Opinion in Neurobiology, 23, 37-42.
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Neurological Correlates of
Dyslexia
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Simplistic Depiction of Brain

Initial Reading Process

Axonal Connections

Brain is complicated!
o Although the brain is lateralized for certain

o What reading is really like!

functions, information is processed by neural
circuits that cross hemispheres.

o Information is shared between hemispheres.
o Each is likely responsible for different bits of
processing

o Specific locations responsible for aspects of reading
are interconnected with many other brain areas.
www.humanconnectomeproject.org/

Identification Procedures
Dyslexia

Identification Protocol
Thorough evaluation should include measures of:
o Phonological Processing
o Letter Knowledge
o

Letter Names and Sound/Letter Correspondences

o Reading, Spelling and Comprehension
o Attention
o Intelligence
o Psychological and Emotional Functioning
o Auditory Processing
Information regarding:
o Presenting Difficulties
o Family History
o Development
o Behaviors observed at home and at school

Measures of Phonological
Processing
o Reading Screening
o Comprehensive Test of Phonological ProcessingSecond Edition (CTOPP-2)

Measures of Letters, Reading, Spelling
and Comprehension
o Reading Screening
o Woodcock Master Test - IV

o Woodcock Reading Mastery Test -IV

Auditory Processing
o Audiometric Exam (Audiometer)
o Within the range of speech (250Hz to 8,000Hz)

Writing Samples
o Are a very good source of information
o How proficiently the individual uses his or her
knowledge of phonological processing, phonics,
spelling
o Sources can be from schoolwork or other times
when the individual is writing independently

Measures of Attention
o Parent/Teacher Rating Forms
o Vanderbilt
o ADHD Rating Scale IV
o Conners

o Continuous Performance Test (CPT)

Measures of Intelligence
o Stanford Binet (Stanford Binet-5)
o Wechsler Preschool and Primary Scale of
Intelligence (WPPSI IV)
o Wechsler Intelligence Scale for Children (WISCIV)

o Conners

o Wechsler Nonverbal Scale of Ability (WNV)

o Integrated Visual and Auditory CPT (IVA)

o Intelligence is not used to differentiate poor
readers!!!

o Test of Variables of Attention (TOVA)

Why Discrepancy Models are Not Valid
to be used to Identify Children with
Dyslexia

Mean Standard Scores for Word Identification
by Reader Group and Time of Testing
105

o Poor readers were separated into:

MEAN STANDARD SCORE

100

o Reading Disabled
o Poor readers with at least average intelligence

o Intelligence-Commensurate Poor Readers
o Poor readers with less than average intelligence
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Mean Standard Scores for Word Attack by
Reader Group and Time of Testing

Additional Research
o Found no differences between Reading Disabled
and Intelligence Commensurate Poor Readers

110

o RD and IC readers also benefitted from
interventions equally
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MEAN STANDARD SCORE
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o Differentiating between the two simply groups
simply discriminates against the IC poor readers
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o Both groups appear to have similar issues and
respond to treatments similarly.
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Measures of Psychological and
Emotional Functioning
o There are many measures.
o Behavior Assessment System for Children
(BASC-2)

Reading Screening
Letter Knowledge
Letter-Sound Knowledge
Word Knowledge
Word Building
Word, Syllable, Onset-Rime, and Phoneme Deletion Tasks
Onset-Rime and Phoneme Blending Tasks
Phoneme Segmentation Tasks
o Phoneme Segmentation
o Dynamic Segmentation
o Sentence Completion
o Spelling
o
o
o
o
o
o
o

Reading Screening
Task and Order
1. Word Deletion
2. Syllable Deletion
3. Onset-Rime Deletion
4. Phoneme Deletion
5. Onset-Rime Blending
6. Phoneme Blending
7. Phoneme Segmentation
8. Dynamic Segmentation
9. Letter Knowledge
10. Letter-Sound Knowledge
11. Word Knowledge
12. Word Building Knowledge
13. Sentence Completion
14. Spelling

Items
16
16
16
16
16
16
16
8
52
26
50
40
25
15

Identification Procedures
ADHD

Development of Normative
Sample
o Nearly 2,300 students from Kindergarten to 5th Grade
participated in the normative sample.
o Although nearly 6,000 students have been assessed with the current
protocol.

o They were assessed on the 14 tasks that were developed at the
CARRD and determined to be highly accurate in assessing
children for reading difficulties.

o A Global At-Risk Score, percentile ranks, and scores,
percentage correct and percentile ranks for each subtask is
provided.

Diagnosis of ADHD
o Personal history
o Medical examination
o Psychological evaluation
o Behavior ratings
o Parents
o Teachers

o Continuous Performance Tasks (CPTs)

Continuous Performance Tasks

TOVA Test

o Designed to assess sustained attention abilities and the ability
to inhibit impulsive responding

o Useful when used in a battery of tests to assist in the
diagnosis of ADHD
o Should not be used by itself in the diagnosis of ADHD

o Intelligence test
o Stanford-Binet, Wechsler, etc.

Target

Non-Target

Poor Performance Related to Many
Factors

Sample of TOVA – Visual

o Attention difficulties
o Medications
(anticonvulsants,
antihistamines, psychodepressants)

o Toxic conditions
o Sensory deficits and
hypersensitivities

o Family style
o School readiness
o Stress
o Psychiatric conditions
o Behavior disorders (ODD)

o Substance abuse
o Neurological problems

o General medical problems

Results of the TOVA

(narcolepsy, epilepsy, sleep
disturbances)

Remediation

o The results of the TOVA, while important, are just one source
of information that should be used when making a diagnosis
of ADHD.

o When used with other components of the test battery, the
TOVA assists in the diagnosis of ADHD and helps indicate
its subtype.

Individuals without Dyslexia

Individuals with Dyslexia
Pre
Post

John D. E. Gabrieli (2009). Dyslexia: A New Synergy Between
Education and Cognitive Neuroscience, Science, 280-283.

Remediation Effects (Initial Reading)

Multisensory Structured Language
Programs
• Multisensory Structured Language Program
• Aspects of the Program:
• Phonological Awareness
• Sound-Symbol Association
• Syllable Instruction
• Morphology
• Syntax
• Semantics

Orton & Gillingham
Samuel T. Orton

Anna Gillingham

(1879-1948)

(1879-1948)

o Neuropsychiatrist and pathologist
o Studied with Alois Alzheimer.
o Published Word-blindness in school
children (1925), Archives of
Neurology and Psychiatry.

o Psychologist and educator
o Using Orton’s theory, trained
teachers and created training
manuals for children with
dyslexia.

Orton
Orton read Hinshelwood’s Congenital Word
Blindness and was intrigued by the discussion of
reading problems in bright children.
o Through a Rockefeller grant, Orton set up the first
mobile health unit in the State of Iowa.
o He met “MP,” a 16-year-old student with an IQ
estimated to be 71.
o

Orton

o

o
o
o

Orton was fascinated that while MP could read
only a primary grade level, his copying was nearly
perfect
Clearly, the reading was not a visual defect
He concluded that MP had faulty sound association
MP new the alphabet letters by names
However, “…there was striking lack of association of
certain letter sounds with the corresponding letter form”
(1925).
o Orton became interested in:
o the discrepancy between listening comprehension and
reading comprehension and with decoding errors

Orton
o

o
o
o

o

Orton-Gillingham (O-G) Approach
o Personalized
o Language-based
o Multisensory
o Systematic and Structured
o Sequential, Incremental and Cumulative
o Diagnostic and Prescriptive
o Systematic Phonics
o Direct Instruction

o

Orton became convinced that dyslexia was not a
perceptual problem or a problem with vision
It was a problem of language
A “specific reading disability”
Orton also spoke of the patient’s “strengths” in
addition to his or her “weaknesses.”
Another reoccurring theme was that the problem:
o was not with the children
o “All were teachable with appropriate
instruction.”

Approaches using O-G Methods
• Others programs using Multisensory Structured Language
Programs:
• Wilson Language Training
• Alphabetic Phonics
• The Association Method
• Lindamood-Bell

o Applied Linguistics (morphemic, syntactic, semantic, grammatic)

• The Herman Approach

o Feedback and Positive Reinforcement

• Montessori and Sequential English Education Approach

o Cognitive
o Emotionally Sound

• Slingerland

What Can You Do?
General Suggestions
General Suggestions:

What Can You
Do?

• Be familiar with what dyslexia and ADHD are.
• Examine presentation materials.
• Know that it is not children’s fault or desire to have
dyslexia or ADHD.

• It is neurologically based.
• They do not like it!
• Help parents and others to understand what dyslexia
and ADHD are.

What Can You Do?

What Can You Do?

General Suggestions

Specific Suggestions

• Know that laws are in place to give children with
dyslexia and ADHD resources and opportunities in
their schools!!!!

• Use us as resources for the children for whom you are
advocating

For Dyslexia:

• Provide for extra time for students to complete in-class
assignments

• Provide less homework, it takes considerably longer for
children with dyslexia to complete HW assignments

• We are available to help you!
• There are places that can help children with dyslexia
and ADHD

• As an advocate you can make the difference that helps

• Do not grade spelling on written assignments
• Allow students to have access to audio-books
• NEVER require these students to read out loud during
class (unless they want to read out loud).

a child become a successful adult!!!

What Can You Do?

What Can You Do?

Specific Suggestions

Specific Suggestions
For Dyslexia:

For ADHD:

• Understand that even though a student has dyslexia he

• Ask teachers to assign seating near the teacher or

or she is likely very bright and has other strengths

• Do not punish children with dyslexia with removal of
recess

teacher’s desk

• Determine if teachers can use “bug-in-the-ear
technology” with students who have ADHD

• Never punish children with removal of recess for

inappropriate behavior
• Recess helps children with ADHD be more attentive in
class

• Not allowing recess will increase inappropriate behavior

Organizations that Can Help
• International Dyslexia Association (IDA)
• www.eida.org

• Decoding Dyslexia
• www.DecodingDyslexia.net

• Learning Ally
• www.LearningAlly.org
(http://www.learningally.org/Parents/DyslexiaResources.aspx)

• The Dyslexia Project

Organizations that Can Help
• Center for the Assessment and Remediation of
Reading Difficulties (CARRD)
• www.CARRDInc.org

• Center for Research, Evaluation and Awareness of
Dyslexia (Center for READing)
• www.pittstate.edu/READing

• Online Dyslexia Evaluation Tool
• www.ReadingScreening.org

• http://www.thedyslexiaproject.com/

For More Information
David P. Hurford, Ph.D.
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President and Manager
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