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THE

WHO
WHAT

WHEN
WHERE

WHY

WHAT IT LOOKS LIKE
WHAT TO DO




DYSLEXIAIS ...

NOT A VISUAL PROBLEM
NOT A LACK OF INTELLIGENCE
NOT DUE TO LACK OF EFFORT
NOT A DEVELOPMENTAL LAG.

NOT UNCOMMON =5 -17.5 %
OF POPULATION

NOT RESPONSIVE TO STANDARD READING
INSTRUCTION




= TROUBLE
= WORDS

TROUBLE WITH WORDS

NEUROLOGIC IN ORIGIN - GENETIC

LIFELONG — ENVIRONMENT MAY ALTER COURSE

CORE DEFICIT IN PHONOLOGICAL COMPONENT OF LANGUAGE
READING COMPREHENSION > WORD READING
ACCOMPANYING CHALLENGES (50% )

ADHD
SENSORY MOTOR DIFFICULTY

BEHAVIORAL PROBLEMS

MORE CHALLENGING TO REMEDIATE
=,



[HE PICTURE OF DYSLEXIA

(All Symptoms Do Not Occur With Everyone)

STRENGTHS
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THE PICTURE OF DYSLEXIA

(All Symptoms Do Not Occur With Everyone)

STRENGTHS

HANS CHRISTIAN LEONARDO MOZART HARRISON FORD &
ANDERSEN Da VINCI STEVEN SPEILBERG




THE PICTURE OF DYSLEXIA

(All Symptoms Do Not Occur With Everyone)

NEUROSURGERY MOHAMMAD ALI NOLAN RYAN




WHAT TO DO?

C

REMEDIATE

A



WHAT TO REMEDIATE?



PHONOLOGICAL AWARENESS






PHONOLOGICAL AWARENESS

THE UNDERSTANDING THAT WORDS ARE MADE UP OF

SMALL BITS OF SOUND — PHONOLOGICAL SENSITIVITY
Do the words cat ancd fat sound ine sare at tne end?

Wat 1s ine first sound 1n the word rmen?

INNATE INA TYPICAL B r\JJ\J RECEIVING
APPROPRIATE LANGUAGE [NPUT



PHONEMIC AWARENESS

THE ABILITY TO IDENTIFY, THINZ ABOUT, AND
MANIPULATE THE INDIVIDUAL SOUNDS
(PHONEMES) INWORDS

THE IMPLICATION OF A GROWING ABILITY TO
IDENTIFY INDIVIDUAL SOUNDS TN WORDS,




EARLY LANGUAGE DEVELOPMENT



9 YEARS

ETALINGUISTIC

- e e e e e e e -

WRITING
SPELLING
READING

| |
SYNTAX

/
s |-
18 MONTHS | (FORMl)
B SEMANTICS

5 YEARS

9 MONTHS (MEANING)
| |
PHONOLOGY PRAGMATICS

FORM (FUNCTION)

1 MONTH




PRINCIPLES OF LEARNING



PHONOLOGY

(PERCEPTION / PRODUCTION)

| EXECUTIVE FUNCTION/INTENTION |
‘00

5§ B &




DYSLEXIC

(PERCEPTIONA

EXECUTIVE FUNCTION /INTENTION
: } OO
:.I‘Iq WORKING MEMORY B
HOLD / MANIPULATE _ SWTAcTE
x ;‘
@
o

/\

[/
AN

‘i = - 3
ORTHOGRAPHIC ARTICULATORY PHONOLOGIC PROSODIC MORPHOSYNTACTIC
REPRESENTATION REPRESENTATION REPRE ES;NTATION REPRESENTATION REPRESENTATION

ATTENTION / AROUSAL






EARLY READING DEVELOPMENT



DECODING
(MECHANICS)

+

LANGUAGE
COMPREHENSION

READING
COMPREHENSION



WHAT IS "PHONICS" ?

IT's A LEARNED S¢JLL

PRONOUNCE THESE
WORDS...

I'T MUST B TAUGHT

NEED PA (SOUNDS) TO HOOK TO
ABSTRACT WRITTEN SYMBOLS
(LETTERS)



GROWTH IN ABILITY OF CHILDREN WHO
BEGIN FIRST GRADE IN THE BOTTOM 20% IN PHONEME
AWARENESS AND LETTER KNOWLEDGE

Average
- I LOW




GROWTH IN ABILITY OF
CHILDREN WHO BEGIN FIRST GRADE IN THE
BOTTOM 20% IN PHONEME AWARENESS AND
LETTER KNOWLEDGE

i Average
m— | OW




GROWTH IN OF
CHILDREN WHO BEGIN FIRST GRADE IN THE
BOTTOM 20% IN PHONEME AWARENESS AND
LETTER KNOWLEDGE

Average
g = LOow

- RENT READING
PREHENSION




3 - LEGGED
STOOL



3 - LEGGED
STOOL



WHERE




WHO



WHEN



THE PICTURE OF DYSLEXIA

WHAT DOES IT "LOOK" LIKE?



THE PICTURE OF DYSLEXIA

ORAL LANGUAGE

CHALLENGES
LISTENING
SPEAKING
Poor Word
PHONOLOGICAL Finding
AWARENESS
Multi -
Memory for word lelo/zs
sequence
(phone numbers, Sequencing
directions ) ldeas
Foreign Foreign

Language Language



THE PICTURE OF DYSLEXIA

WRITTEN LANGUAGE
CHALLENGES

READING
SPELLING/WRITING
Mechanics Comprehension
Mechanics Spreeziing
|deas
Speed

Speed



THE PICTURE OF DYSLEXIA

ACCOMPANYING CHALLENGES

(SENSORIMOTOR)

Messy Eating Oral Motor
Writing/knots Fingers
Lose
Words Place
Swim Eyes
Tired
Left/Right

Spatial Awareness

Up/Down



THE PICTURE OF DYSLEXIA

ACCOMPANYING CHALLENGES

(BEHAVIORAL)

Attention /

Executive Function
Anxiety

Brain / Behavior

Disorders
OCD
Oppositional
Behavior Depression

Parents with similar
challenges



DEVELOPMENTAL DIFFERENCES



DEVELOPMENTAL DIFFERENCES




WHAT TO DO

ASSESSMENT OF STRENGTHS
AND WEAKNESSES



BELL SHAPED CURVE



| BREE AT RISK] > <SUBERIOR GIFTED|
IERES [ STRENGTH|
Standard Scores 65 | 70 | [75] | [sdl | [85] R lod | sl {[iodl |[ros| |[110] N 115 | [120] |[125] |[130] |[135)
Percentiles listl |[2nd] | [5th| | [oth| |[16th| §25th| [I37th| |i50th| |i63rd] |[75th| Big4th| |[91st| |l95th| |losth| |99oth

ATTENTION/ INTENTION

Visual

=

Auditory

7=

INTELLIGENCE/COGNITION

Fluid Reasoning

Executive Processes

Processing Speed

ORAL LANGUAGE

Phonological Awareness

(Morpho)Syntactic Awareness

Receptive (Listening)

Expressive (Speaking)

Word Retrieval (Naming)

=

MEMORY

Aud. Working Memory

Vis. Working Memory

SENSORIMOTOR

Visual Processing

Visuo/Motor Abilit




||SEVERE ATRISK| o SUPERIOR GIFTED]
|  WEAKNESS| RANGE | STRENGTH|
Standard Scores sl | [7o | [75 | [8d | [ss5| W led | [os| | [1od | [1o5 | [r10l | [119 | [120] | [r25 | [130 | [135)
Percentiles listl | [ond] | [5th| | [oth| | [16th| | [o5th| | [37th] | [50th| | [63rd]| [75th|} [84th| | [91st| | [95th] | [98th|| [99th
WRITTEN LANGUAGE _
Word Reading (Real) ) %}>
Word Reading (Rate) 4)>
Word Reading (Nonsense) ) %)>
Word Reading (Rate) %>>
Passage Comprehension %)>
Passage Fluency %§>

Writing/Written Expression

¥+

Writing Fluency

s

Spelling

s

ARITHMETIC

Concepts

Operations

Applications

Fluenc




PRESCHOOL PREDICTORS
OF
FUTURE READING
SUCCESS



TREATMENT



PREVENTION STUDY



PREVENTION STUDY OUTCOME



A SOLUTION TO THE PROBLEM OF THE FLUENCY GAP:

INTERVENTIONS




DYSLEXIA PREVENTION STUDY
"BOTTOM-UP” VS “TOP-DOWN”



GROWTH IN WORD READING ABILITY



Left Right

KINDERGARTEN

BEFORE f f

INTERVENTION

FIRST GRADE

—

INTERVENTION

Simos et al, 2005




REMEDIATION STUDY



RESEARCH DEMONSTRATES BOTH
IMMEDIATE & LONG LASTING RESULTS IN BROAD
READING (DECODING+COMPREHENSION)



TWO YEAR FOLLOW UP
READING RESULTS
WRMT-R




TWO YEAR FOLLOW UP
READING RESULTS
GORT-R

96
o1 *

91
*




SPOKEN LANGUAGE GAINS



(0[0)

90

80

Standard Score

CELF-R-RLS ™

70 CELF-R-ELS =

610)

Pretest Post Test 1 year 2 years

Torgesen, Alexander, Wagner et al, 2001
s



EFFECT SIZE OF TREATMENT ON
LANGUAGE COMPREHENSION

1.05
0.75
0.61
0.61
0.62

0.85
0.60

0.75

0.97
0.75
0.44
0.93
0.58

0.71
0.70
0.54
0.49

0.49

0.50

0.70
0.44

0.76

P<=0.05



TREATMENTS EFFECTS ON BRAIN ACTIVITY

Increased activity in
left hemisphere




EXCITING RESULTS!

HOWEVER...... ..



LATE VS EARLY INTERVENTION (PREVENTION)
WORD READING ACCURACY AND RATE




PROJECTED GROWTH IN “SIGHT VOCABULARY" OF
NORMAL READERS AND DISABLED CHILDREN
BEFORE AND AFTER REMEDIATION




EARLY INTERVENTION IS URGENT!

(Anderson, Wilson, & Fielding, 1988)



RESPONSE TO INTERVENTION MODEL



TIER TWO
LITCHFIELD SCHOOL DISTRICT
PHOENIX, ARIZONA



LSD RESULTS 1St GRADE

113
*




LSD RESULTS 2" GRADE

108
101




LSD RESULTS 3™~ 5" GRADES

101

100




PRINCIPLES OF LEARNING



TIER THREE

EINSTEIN MONTESSORI CHARTER

SCHOOL

FLORIDA






EINSTEIN MONTESSORI SCHOOL, INC
(EMS)



EMS GAINS 2004-2005 (GRADES 3-5)



EINTSTEIN MONTESSORI RESULTS



FCAT 2005
AVERAGE CHANGE IN READING DEVELOPMENT



"TIER FOUR”
1:1



RESEARCH RESULTS 3"~ 5" GRADES




CONCLUSION



NEUROBIOLOGY REVIEW
WHY DOES INTERVENTION WORK?



WHY
“OUT OF LINE NEURONS” (ECTOPIAS)

—————————————————————————————————————————————————————————————————————————————————————————————————————————




LAYERS OF
BRAIN CORTEX

http://www.thebrain.mcgill.ca/flash/d/d_02/d_02_cl/d_02_cl vis/d_02_cl vis.html#3



NEURAL
MIGRATION

http://www.thebrain.mcgill.ca/flash/a/a_09/a_09 cl/a 09 cl dev/a 09 cl _dev.htm



NEURAL
MIGRATION

http://www.thebrain.mcgill.ca/flash/a/a_09/a_09 cl/a 09 cl dev/a 09 cl _dev.htm



ECTOPIC CELLS

Hearnus 2004



NEURONAL CONNECTIONS



“OUT OF LINE NEURONS” (ECTOPIAS )

—————————————————————————————————————————————————————————————————————————————————————————————————————————




TYPICAL LANGUAGE ACTIVATION AREAS

>

LEFT HEMISPHERE




TYPICAL READING ACTIVATION AREAS

LEFT HEMISPHERE



BRAIN ACTIVATION WITH READING

5 (rong acivator
lrern

O
h 'a
[§ —l.
g

Weal actlvation
peittern



PRINCIPLES OF LEARNING



WHAT HAVE WE LEARNED FROM
RESEARCH?



FUTURE DIRECTIONS



NCLB — THE LEGISLATURE'S RESPONSIBILITY.

NCLB — OUR RESPONSIBILITY IS TO PREVENT
AND REMEDIATE LANGUAGE/LEARNING
DISABILITIES; GIVIVING THE TAX PAYER THEIR
MONEY'S WORTH.



AVAILABLE SCIENCE
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