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Disclosures (Dr. Lyon)
• Co-Author of Learning Disabilities: From Identification
to Intervention (Guilford Press,2007, in press))
• Former Chief-Child Development and Behavior BranchNICHD (1991-2005)
• Presentation not intentionally aligned with any
standards. I am a Neuroscientist
• Father of three grown (?) children
• Grandfather
• Retired –Yippee!!!

Who is the State of Pennsylvania Teaching?
Student Characteristics (as of 2013)
1,771,395 enrolled
72.0% in Title I schools
16.6% Individualized Education Programs (IEP)
2.6% with limited-English proficiency programs
39.8% eligible for free/reduced lunch

PA Racial/Ethnic Background
White: 70.6%
Black: 15.3%
Hispanic: 8.6%
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Asian: 3.2%
Pacific Islander: 0.0%
American Indian/Alaskan Native: 0.1%

National Assessment of Educational
Progress (NCES, 2015)
% of PA 4th Graders Reading At/ Below Basic
(Total Proficient and above: 31%)

10

20

30

40

50

60

70

80

90 100

31

White

83

Black

82

Hispanic

76

Low Income

84

Disabilities
ELL

97

National Assessment of Educational
Progress (NCES, 2015)
% of PA 8thth Graders Reading At/ Below Basic
(Total Proficient and Above: 35%)
10
White
Black
Hispanic

20

30

40

50

60

70

80

90

53
87
82
90

Low Income
Disabilities
ELL

100

80
94

2

2/11/2016

What Is Reading?
“Acquiring meaning from written
text
Gambrell, Block, and Pressley, 2002

“the process of extracting and constructing
meaning through interaction and
involvement with written language”
Sweet and Snow, 2002

“Thinking guided by print”
Perfetti, 1985
A Commitment to 4 Research Questions:
•How Do Children Learn to Read?
•Why Do Some Children Have Difficulties
Learning To Read?
•How Can Reading Failure Be Prevented?
•How Can Persistent Reading Difficulties be
Remediated?
The Credibility of the Science of Reading:

What do we know and what guidance can
we gain from scientifically based reading
research?
How was the Scientific Evidence Obtained
and Under What Conditions?
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The NICHD Scientific Investment
Number of Research Sites

44

sites

Children and Adults Studied

57,000 studies

Proficient Readers

22,000 readers

At-Risk/Struggling Readers
Years Studied/Followed

35,000 readers Average
9 years

Max Longitudinal Span to Date

34 years

Current Prevention/Intervention Trials

12 trials

Schools Currently Participating

266 schools

Classrooms Currently Participating

985 classes

Classroom Teachers Participating
Annual Research Budget

1,012 teachers
$60,000,000 Million Dollars

Students’ reading-comprehension depend on:

-How well they read the words on the page
-How much knowledge they have, and how
well they think
-How motivated they are to do “the work” of
comprehension
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Life Experience

Oral Language Skills

Content Knowledge

Language

Activation of
Prior Knowledge
Knowledge about Texts

Knowledge of Language
Structures
Vocabulary
Written Expression
Cultural Influences

Knowledge

Reading
Comprehension
And Critical Thinking

Motivation

Fluency

Prosody

Engagement
Active Reading Strategies

Metacognition

Monitoring Strategies

Automaticity / Rate
Accuracy
Spelling

Fix-Up Strategies

Decoding
Florida Reading Initiative

Phonemic Awareness

What is Dyslexia ?
All disabilities have biological and social
realities that vary with “disorder” and
“person”
Dyslexia is a dimensional disability a- It is a
variation on normal development
Model is obesity or hypertension, not measles
and mumps
Essential aspect of construct is “unexpected
underachievement”

The poorest Readers:
1. Cannot decode novel words accurately because
they are weak in phonemic awareness and
phonics skills, and cannot read fluently because
their “sight vocabulary” is restricted.
2. Frequently have relatively weak vocabularies
because of limited language environments or
have not been able to read widely at home and in
school.
3. Have not practiced comprehension strategies
because of limited reading experience, and because
of their struggle with words
4. Frequently have given up on the idea of ever
becoming a good reader
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Would Level Reading Difficulties
Most common and best understood form
of LD (Dyslexia)
• A common problem: Largest single group of
students in special education
• Almost 2/5 of all children identified for special
education
• Many children not identified for special
education have word level difficulties

Why is remediation of Word Recognition Difficult?
• Students who don’t master word level skills
early are delayed in their ability to access print
• Leads to lack of opportunity, which impacts
experiences needed to develop automaticity
• Fluency problems emerge
• Reading is frustrating; leads to avoidance and
compounding of the lack of engagement
• Motivation and interest never emerge
• Matthew effect: rich get richer and poor get
poorer

The Challenge of
Building Language
The Majority of Struggling
Readers Do Not Enter
Formal Schooling With
Sufficient Prerequisite
Language Abilities
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How Many Words Should Teachers Teach Per
Day To Help Close The Word Gap?
In 1st and 2nd grade, children need to learn 800+
words per year, about 2 per day.
Children need to learn 2,000 to 3,000 new words
each year from 3rd grade onward, about 6–8 per
day.
Research has shown that most typically developing
children need to encounter a word about 12 times
before they know it well enough to improve their
comprehension.
Biemiller; Nagy & Anderson

Impact of Direct Vocabulary Instruction
• Research shows a student in the 50th
percentile in terms of ability to comprehend the
subject matter taught in school, with no direct
vocabulary instruction, scores in the 50th
percentile ranking.
• The same student, after specific content-area
terms have been taught in a specific way, raises
his/her comprehension ability to the 83rd
percentile.

7

2/11/2016

Reading Comprehension
Disabilities
• Most children with word level disorders have
comprehension problems
• Subset with intact word recognition and
deficient comprehension estimated as high as
5-10%
• More apparent in older children

Reading Comprehension
• A student must be able to read approximately
95 percent of the words accurately in text to
comprehend what is read.
• MOREOVER, to comprehend, a student must
know the meanings of 90 to 95 percent of the
words being read.

What Is Effective Reading Instruction?
“Reading instruction effectiveness lies not with a
single program or method but, rather, with a
teacher who thoughtfully and analytically
integrates various program, materials, and
methods as the situation demands and a leader
that understands the critical importance of
implementation fidelity.”
(Duffy & Hoffman; Lyon & Weiser, 2009)

• Direct teaching of decoding, comprehension,
and literature appreciation; - Phoneme
awareness instruction;
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• Systematic and explicit instruction in the code
system of written English;
• Daily exposure to a variety of texts, as well as
incentives for children to read independently
and with others; -

• Vocabulary instruction that includes a variety of
complementary methods designed to explore the
relationships among words and the relationships
among word structure, origin, and meaning;
• Comprehension strategies that include prediction
ofoutcomes, summarizing, clarification, questioning,
and visualization; and
• Frequent writing of prose to enable a deeper
understanding of what is read.

Interventions are more effective when they:
Provide systematic, INTEGRATED, and explicit
instruction on component skills that are deficient
Provide a significant increase in intensity
(quantity) of instruction (90 min per day)
Provide ample opportunities for guided practice of
new skills
Provide appropriate levels of scaffolding as
children learn to apply new skills
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WHY EARLEY IDENTIFICATION AND PREVENTION?

-88% Of Students Reading Poorly at the End of the

1st Gr. Will Read Poorly At the End of the 4th Gr. (Juel,
1988)

-Unless Effective Reading Instruction Is Provided,
Students Reading Poorly at the End of the 4th Grade
Will Have Reading Difficulties For the Rest of Their
Lives (Shaywitz et al; 1992; Lyon et al., 2005)
-Preventing Reading Failure Dramatically Increases a
Student’s Potential to have some Quality of Life,
Occupational Opportunities, Economic Status, and
Healthy Outcomes.

Early Intervention is Possible &
EFFECTIVE
• Risk characteristics present in Kindergarten
and
G1
• Letter sound knowledge, phonological
awareness, oral language development
• Assess all children and INTERVENE- first in the
classroom and then through supplemental
instruction

The Critical Need for Early Intervention
The research suggests that if intervention is
delayed until 9 years of age, approximately 75
percent of children will continue to have
difficulties learning to read throughout high
school.
Illiteracy or significant reading problems is a
consistent factor among school dropouts,
incarcerated individuals, and the unemployed &
underemployed.

The Critical Need for Early Intervention
The Economy:
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The cost of illiteracy to U.S. businesses and
taxpayers is estimated at $20 billion annually.
(Illiteracy: A National Crisis, United Way of America)

Taxes:
Nationally, $5 billion a year in taxes goes to
support people receiving public assistance who
are unemployable due to illiteracy.
(Laubach Literacy Action)

The Critical Need for Early Intervention
Poverty:
75% of food stamp recipients perform at the
lowest literacy levels and 90% of welfare
recipients are high school dropouts. (John
Corcoran Foundation)

Crime:
Crime: 66% of students who cannot read
proficiently by the end of 4th grade will end up in
jail.
Prisons cost over $68 billion a year; 60% of all
prison inmates are functionally illiterate.
(Cohen, Piquero, and Jennings)

The Critical Need for Early Intervention
Teen Pregnancy:
• 16 to 19 year old girls at the poverty level and with
below-average reading skills are 12 times more
likely to have out-of-wedlock children.
(American Public Health Association)

Unemployment:
• Approximately 50% of our nation’s unemployed
youth, ages 16-19 are functionally illiterate with no
prospects of obtaining skilled good jobs with
adequate pay. (Reading is Fundamental)
Bottom Line

Success in early reading instruction may be
schooling’s most important goal because reading
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failure is prohibitively expensive to both the
individual and society.
Reading failure annually generates what amounts
to a hidden surtax on the adult population--one
that cumulates with each graduating class. The
dollar amounts are shocking.

Response to Instruction
Universal screening and serial curriculum- based
assessments of learning in relation to instruction
As one criterion, student may be LD if they do not
respond to instruction that works with most students
(i.e., unexpected underachievement)
May identify a unique subgroup of underachievers
that reflects an underlying classification that can be
validated
(Al- Otaiba & Fuchs, 2002; Vellutino et al., 2003)
School-wide change- not just enhanced pre-referral
services and an identification method by itself
•
•

•
•
•

RF State Reports: 4 States: PA, MI, UT, FL
Published: Journal of Literacy Research (2010,

42, vol. 1).
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The Pennsylvania evaluation (Bean et al, 2010)
examined student achievement outcomes for 3rd
graders in (RF) schools in Pennsylvania over the five
years of implementation for the group as a whole, for
disaggregated groups of 3rd graders, & for 3rd graders
who received reading instruction in RF schools for one,
two, and three years.. All 4 States made Significant
gains in reading comprehension
Bean, R., Draper, J, Thrner, G., & Zigmond, N. (2010).Reading First in
Pennsylvania: Achievement Findings After Five Years. The Journal of
Literacy Research, 42, 5-26.

RF State Reports: Published in the Journal of Literacy
Research (2010, 42, vol. 1).
Pennsylvania Results:
3rd Gr students in these RF schools made substantially
more progress in 3-grade reading than students in
nonRF schools.
An increase of nearly 24% of students performing at
proficient or advanced level over the 5 yrs 7 students in
the below basic range on the achievement measure
declined nearly 18%.

RF State Reports: Published in the Journal of Literacy
Research (2010, 42, vol. 1).
Continue Pennsylvania Results:
Disaggregated data showed that the achievement gap,
though not closed, was reduced for all groups of graders.
Nearly 80% of the RF schools were successful in
accomplishing the two goals of Reading First: an increase
in the percentage of students at grade level, and a
reduction in the percentage of students who were
seriously below grade level.

Rearing First State Reports
David Pearson’s Review of the evaluation studies:
“….The consistent message is that Reading First worked,
at least as measured by the criteria used to evaluate its
impact on school programs, professional development,
teacher practices, and student achievement. By and
large, teachers appreciated the various programs (all
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variations on the “Big Five” theme—phonemic awareness,
phonics, fluency, vocabulary, and comprehension—of the
National Reading Panel Report), liked and responded well
to the staff development provided, and implemented the
key components of the enabling legislation—the Big Five
and a progress monitoring system in all four states….

Reading First State Reports cont
David Pearson’s Review of the evaluation studies:

The Reading First advantage extended to the lowest
achieving students. Many states noted substantial
reductions in the percentage of students scoring below
their “basic” cut scores (or the 25th percentile or 20th
percentile for the states using commercial tests)…
In fact, in some states (Florida and Pennsylvania are the
best examples) there was some evidence of actually
closing the achievement gap, although it must be
recognized that RF seemed to benefit students at all
levels of prior achievement and demographic factors.
Pearson, P.D. (2010). Reading First-: Hard to live with-or
without. Journal of Literacy Research, 42, 100-108.

“…there are three stages of reaction to a
new idea….
First stage is: “It’s crazy. It’ll never work. Don’t
waste my time.”
The Second: “It’s possible. But, it’s not worth
doing.”
And finally: I’ve always said it was a good idea.
I’m glad I thought of it.”
Ronald Reagan

IMPLEMENTATION
Non-Negotiables
•
•
•
•

Implementation expertise
Teachers know how to teach reading
Building level instructional leadership is strong
Professional Development is systematic and
sustained
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• A common assessment and instructional
language
• Teachers have time to collaborate
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Some Barriers to Implementation
• Failure to develop a common language
• Ineffective instructional Leadership
• Taking on too many grade levels and schools the
first year
• Beginning the implementation without a
• comprehensive plan
• Failure to view the implementation as a systems
wide change

Barriers to Implementing Effective
Assessment and Instructional Practices
– Focusing Too Many Resources on Administering and
Collecting Assessment Data Rather Than Ensuring
That Staff Use the Data to Inform Instruction
– Viewing Purchased Programs as Silver Bullets
Rather Than Aides to Assist Well Prepared Teachers
Make Informed Instructional Decisions
– Confusing Awareness Training With Implementation
Training
– Using Ineffective Practices to Train Teachers

Using Neuroscience To Guide Teaching and
Learning
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Neural response to intervention;
(Pseudoword Task; Simos et al., 2002)
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Orison Swett Marden
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