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Definition of the Science of Reading
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SoR Is SoR Is Not

What the Science of Reading Is and Is Not

• The emerging consensus from many related 
disciplines (developmental psychology, 
educational psychology, cognitive science, 
neuroscience, and reading education), based 
on literally thousands of studies, 
supported by hundreds of millions of 
research dollars, conducted across the 
world in many languages. 

• These studies have revealed a great deal 
about how we learn to read, what goes wrong 
when students don’t learn, and what kind of 
instruction is most likely to work the best 
for the most students. 

• A single component of instruction
• A one-size-fits-all approach
• A political agenda
• An ideology or philosophy
• A program of instruction
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False theories persist
• “Reading is as natural as speaking, thus we just need to 

immerse students in good literature and print.”
• “There are a multitude of ways that children learn to read so 

there isn’t one set of instructional principles that will work for 
all children.”

• “Teaching young children to look at pictures, skip over the 
words, or guess at words based on context will develop reading 
comprehension.”

FALSE
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What do we know about 
learning to read?
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Speaking is learned naturally. 
Reading is not.

About 95% of students can be taught to 
read.

Why does this matter?
Knowing how the brain learns to read 
determines how we teach reading.

“We are not born 
wired to read. 

We are born wired 
to talk.”

Kilpatrick, 2015; Moats, 
2009; Wolf, 2018
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5% Learning to read seems effortless

35%
Learning to Read is relatively easy with broad instruction

40-50%
Learning to read proficiently requires code-based explicit, systematic, and 

sequential instruction

10-15% (Dyslexia)
Learning to read requires code-based 

explicit/systematic/sequential/diagnostic instruction with many repetitions

Advantaged by a 
structured literacy 

approach

Structured literacy 
approach
essential

© Nancy Young, B.A., M.Ed., Reading Spelling Writing. Adapted from artwork by 
Dean Stanton, 2017. (Lyon, 1998; NRP, 200; IDA, 2015; Hempenstall, 2016)

The Ladder of Reading
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Through the advancement of fMRI 
technology, researchers have 
compared the neural systems of 
fluent readers to the neural systems 
of struggling readers.

Stewart, 2019
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The Reading Brain

word analysis, 
sound-symbol 

connection

occipital lobe

parietal lobe

temporal lobe

frontal lobe

Cervelet letter/word 
recognitionspeech sounds

language 
comprehension

front back

Adapted from the Keys to Literacy website
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Brain patterns that dyslexic 
students may show

Brain patterns that non-dyslexic 
students may show

Left Frontal Region: Important for compensation

Left Temporo-Parietal Region: Important for phonological processing and grapheme-
phoneme association

Left Occipito-Temporal Region: Important for orthographic processing
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Neural Response to Intervention

Breier, et al., 2002
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Models of Reading: Past and 
Present
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SEMANTIC
Does it make sense?

MEANING

SYNTACTIC
Does it sound right?

STRUCTURE

GRAPHO-PHONIC
Does it look right?

VISUAL

(Origin not clear – Smith, Goodman, Clay, Holdaway)
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Keith Stanovich and colleagues debunked 
“using context” theory in the mid-1980s
• Skilled readers don’t scan words and sample from the graphic 

cues in an incidental way; instead, they very quickly recognize a 
word as a sequence of letters. That’s how good readers instantly 
know the difference between house and horse, for example.

• Experiments that force people to use context to predict words 
show that even skilled readers can correctly guess only a fraction 
of the words; this is one reason people who rely on context to 
identify words are poor readers.

• Weak word recognition skills are the most common and 
debilitating source of reading problems.

Hanford, 2019; Stanovich, 2000
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Four-Part  Processing Model for Word 
Recognition

Seidenberg & McClelland, 1989
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The Simple View of Reading

Gough & Tunmer, 1986

DECODING
Ability to use sound-

symbol relationships to 
read words

LANGUAGE 
COMPREHENSION

Ability to understand 
spoken language

READING 
COMPREHENSION

Ability to understand 
spoken language

x =
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Many 
Strands Are 
Woven Into 
Skilled 
Reading

Scarborough, 2001



corelearn.com 18 corelearn.com

How does this knowledge inform 
instructional practice?
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NRP Report: Five Essential Components

VocabularyPhonemic 
Awareness

Comprehension

FluencyPhonics & 
Word Study
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Reading is built upon language

Reading after all, is not 
a rote exercise in 

recitation of words but 
a translation of print to 

speech to meaning 
that is mediated by the 
language center of the 
brain. Language itself 

is the substance of 
instruction.

(Moats, 2000, p.2)
Discourse 
Structure

Meaning
(Semantics)

Sentences
(Syntax)

Word Parts, 
e.g., affixes, roots

(Morphology)

Sound System
(Phonology)

Writing System
(Orthography)

PragmaticsLanguage
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Ehri’s Phases of Word Reading Development
Phase Description
Pre-alphabetic • Visual cues are used to “read” words (symbols represent language)

• Little letter-sound awareness

Partial alphabetic
(simple alphabetic)

• Knows some letters and sounds
• Gets first sound and guesses

Full alphabetic
(spelling pattern)

• Extensive knowledge of alphabetic system
• Uses letters and sounds to figure out words

Consolidated alphabetic
(polysyllabic/morphemic, 
orthographic mapping)

• Attends more to orthographic (spelling) patterns in words
• Retains multisyllabic words in memory as string of recognizable 

chunks
• Increasing sight word vocabulary

Automatic • Majority of words recognized by sight
• Figures out unfamiliar words using multiple strategies

Ehri & McCormick, 1998



corelearn.com 22

Structured Literacy: An Introduction
Content (What):
● Phonology – sound system, units of sound
● Orthography- spelling system
● Morphology – units of meaning (e.g., prefixes, suffixes, Geek & Latin roots)
● Semantics – phrase and sentence meaning (comprehension, writing)
● Syntax – study of sentence structure, word order, grammar

Design (How):
● Explicit
● Systematic and cumulative
● Diagnostic
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5 Components and Structured Literacy

NRP 5 Components

• Phonemic Awareness
• Phonics 
• Fluency
• Vocabulary 
• Comprehension 

Language Components

• Phonology
• Orthography
• Morphology
• Syntax
• Semantics
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Implications for instructional 
practice?
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Academic Language
the formal communication structure and words that are 

common in books and at school

Academic Language Skills
the skills that enable students to use and comprehend academic 

language

Inferential Language Skills
the ability to discuss topics 
beyond their immediate 
context

Narrative Language 
Skills

the ability to clearly relate 
a series of events

Academic 
Vocabulary Knowledge

the ability to comprehend 
and use words and 

grammatical structures 
common to formal writing

Academic Language Skills

Google: 
IES Practice 
Guide 
Foundational 
Skills

Adapted from Foundational Skills to Support Reading For 
Understanding in Kindergarten through 3rd Grade, 2019
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Brave Irene
By William Steig (1986)
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Explicit Phonics Lesson Sequence
CORE’s Teaching Reading Sourcebook, p. 175

1. Develop Phoneme Awareness
Include addition, deletion, and substitution activities

1. Introduce sound/spelling
2. Blend words
3. Build automatic word recognition
4. Apply to decodable text
5. Word work for decoding and encoding (guided spelling, 

word building)
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Findings National Literacy Panel (2006)

• The essential components of effective reading instruction 
have a positive influence on the literacy development of ELs.

• These components are necessary but not sufficient; ELs need 
more work in oral language development, vocabulary, and text 
comprehension.

• Tapping into first-language literacy can confer advantages to 
ELs in developing proficiency in reading and writing English.
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Effective Reading Instruction for English Learners

• Early, explicit, and intensive instruction in phonological 
awareness and phonics

• In-depth vocabulary instruction
• Text comprehension strategies
• Fluency focused on vocabulary and increased exposure to 

print
• Opportunities for structured, academic talk
• Structured and purposeful independent reading

National Literacy Panel, 2006
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Video Examples
1. Word Building (small group)

• Watch for phoneme deletion and substitution and 
development of orthographic and phonological processors

https://www.youtube.com/watch?v=4Tm2U2zOQ_M

2. Blending with long-A spellings
• Watch for oral language development opportunities
• Watch for how students rereads words for automaticity

https://www.youtube.com/watch?v=4Tm2U2zOQ_M
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CORE’s Online Elementary Reading Academy

• 7 facilitated, asynchronous modules on the Science of 
Reading (5 components of Reading)

• 5-6 hours per module

Google

CORE Online Elementary Reading Academy
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3 Cueing 
Systems:


