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1 Understand the main components of skilled 
reading

2 Learn the key skills needed for proficient 
word reading

3 Understand why some struggle in word 
reading

4 Learn about the instructional/intervention 
approaches with the best results in the 
scientific research literature



} Auditory vs. phonological
} Phonological vs. phonemic
◦ Phonemic awareness

} Orthography and orthographic
} Phonological awareness vs. phonics
} Decoding 
◦ Phonetic decoding and word-level reading

} Sight word and sight word vocabulary 
◦ Also called orthographic lexicon

} Advanced phonemic awareness (“abandoned” term)
◦ Skill (phonemic proficiency) vs. task (PA manipulation tasks)





• If reading is visual, why all this attention on an the 
“auditory skill” we call phonemic awareness?



• Working memory (three aspects: central executive, phonological 
loop, visuo-spatial sketchpad)

• Semantic Memory
• Episodic memory
• Motor memory
• Procedural memory
• Auditory memory
• Phonological memory
• Face memory
• Visual memory
• Orthographic memory



• Our intuitions fail us here
• Input and storage are not the same thing

• Input is visual, storage is orthographic (via phonological)
• Correlation between word reading & visual memory: weak
• Correlation between word reading & phonological skills: 

moderate to strong
• miXeD cAsE sTuDiEs show it is the letter sequence we 

remember, not the visual look of the word
• If a first grader learns “bear” he can instantly identify “BEAR”
• Our “abstract representation” of every letter

• Consider all the fonts and personal handwriting we read
◦ Word reading is a major problem for those who are deaf
◦ Neuroimaging studies show different activation patterns between 

visual memory and orthographic memory 



} Visual acuity and visual discrimination
◦ Can you see the letters and can you tell them apart?
� s : l   vs. f : t

� f : t     i : j     c : e     c : o    e : o    h : n     m : n    n : r    v : y     v : w
� d : b    p : q 

} Letter-level visual memory/recognition
◦ Are letters you’ve seen before familiar when seen again?

} Without these abilities, you won’t be able to read

} But, these abilities are normally in place by age 3 or 4



• Chinese writing vs. alphabetic writing
• We do not write words! 

• We write sequences of characters designed to represent 
sequences of phonemes in spoken words

• Poor access to the phonemes makes reading alphabetic 
languages very difficult

• Phoneme skills are needed for BOTH sounding out new 
words AND remembering the words we read





1) The ability to identifying unfamiliar words by 
sounding them out

2) The ability to remember the words they read

As we will see (and contrary to our intuition), the 
first level of skill is required for the second
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FIG. 15.1 Exception word naming as a function of nonsense word 
naming (r= .662). 

read exception words does not simply increase with the ability to read 
pseudowords; it increases in a particular way. 

What the scatterplot exhibits is that, if children can read many pseudowords, 
they may or may not read many exception words. But if they can read few 
pseudowords, then they can read few exception words. 

A logician might describe the relationship as implication: If a child can read 
exception words (E), then the child can read pseudowords (N), or E implies 
N. TTiat is to say, the ability to read many exception words is sufficient, but 
not necessary, for the cipher, whereas the cipher is necessary, but not 
sufficient, for the ability to read many exception words. 

What this suggests to us is a model very different from that proposed by 
Baron and Treiman. It has in common with their model the assumption that 
two sorts of information are required for skilled word recognition, the one we 
call the cipher, the other word-specific information. But we propose that 
these two are neither acquired independently nor utilized in different 

Study of 93 
1st through 3rd graders
From Gough & Walsh (1991)



• Some with WLRD/dyslexia are poor at phonetic decoding and 
poor at remembering words

• Traditional phonics-based intervention focuses on improving 
phonetic decoding (which is a good thing), but do not adequately 
address word memory

• Others, with proper instruction, display good phonetic 
decoding but are poor at remembering words

• Many with WLRD/dyslexia in “consistent orthographies” (e.g., Spanish, 
Italian) show this latter pattern and it shows up in poor fluency

• Thus, the characteristic that seems universal across those 
with WLRD/dyslexia in alphabetic writing systems is difficulty 
in building the orthographic lexicon (i.e., efficiently 
remembering written words)



} Of the 20,000 to 70,000 words in your orthographic lexicon:
◦ What percentage of them, upon first encounter, did you put 

conscious effort into remembering for the future?
} Thus, the process of remembering written words is 

automatic, unconscious, and occurs “behind the scenes” 
while reading
◦ This was not true for the math facts you learned in elementary 

school, or learning state capitals, or the Spanish or French flash 
cards you used in high school and college!

} This highly efficient memory process requires explanation!
} Also, understanding this process should direct our 

instructional and intervention efforts and our assessments





} The process involved in remembering words for 
later, instant and effortless retrieval
◦ Also applies to word parts, not just words

} Orthographic mapping is the mechanism that builds 
the sight vocabulary/orthographic lexicon

} Other than visual input of the letters into the 
system, it is not a visual memory process 



} We teach ourselves most of the words we know

} Orthographic learning occurs one word at a time
◦ As students sound out new words, orthographic connections are 

formed
� When newly encountered words are not sounded out, they are poorly 

remembered

} Self teaching does not refer to teaching ourselves “the code,” 
but presumes you know the code and can use it reliably

} Orthographic learning is implicit – it typically does not involve 
conscious thought or effort

} From 2nd grade on, typically developing readers remember 
words after only 1 to 4 exposures



} Sight words are highly familiar spellings (i.e., letter 
sequences), regardless of the visual look of the word
◦ e.g., bear, BEAR, Bear, bear, bear, BEAR , bear, bear, BEAR

} Sight words are anchored in long-term memory (LTM) via a 
connection between something well established in LTM (the 
word’s pronunciation) and the stimulus that needs to be 
learned (the letter sequence in the word’s spelling)

} Phoneme-level analysis and letter-sound knowledge are 
central to this connection-forming process



g e t h a s

“Transparent”Words
(i.e. words with one-to-one correspondence)

Oral First: A mind 
prepared to store words

dr i f t

Phoneme 
Awareness/

Analysis

/g/ /ĕ/ /t/ /h/ /ă/ /z/

PLTM

/get/
Phoneme 
Blending

Phoneme 
Awareness/

Analysis

Orthographic
Mapping

Self-Teaching 
Hypothesis

Letter-
Sound 

Knowledge

/haz/

/d/

Phonological LTM Activation

/drift/

/f//r/ /i/ /t/



n a m e t e a m

Words that are “Opaque”
(i.e. words without a one-to-one correspondence)

c o m b

/n/ /ā/ /m/ /t/ /ē/ /m/ /c/ /ō/ /m/



• Irregular and opaque words take a little longer to learn
• Only 1-2 extra exposures for typical readers; many more for RD

• Most irregular words are off by only one element
• E.g., said, put, comb, island; multiple violations are rare: of, one, iron

• Irregular words are not a challenge for orthographic mapping
• “Exception words are only exceptional when someone tries to read them 

by applying a [phonetic] decoding strategy. When they are learned as sight 
words, they are secured in memory by the same connections as regularly 
spelled words . . .” (Ehri, 2005 p. 171-172)

• Many regular words require mapping “adjustments” like 
irregular words
• Silent e words, vowel digraphs, consonant digraphs are all opaque
• Multisyllabic “regular” words with vowel reduction require mapping 

adjustment, much like irregular words (e.g., holiday, market)



} Introduce the word orally first
} Segment into phonemes verbally (no letters)
} Emphasize each phoneme
} Ask for letters associated with phonemes
} Build a “phonological framework”
◦ Focus first on regular letter-sound connections

} Elaborate if possible
} Then work that word into a stack of flash cards



} Orthographic mapping requires:
◦ Letter-sound proficiency
◦ Phonemic proficiency 
◦ The ability to establish a relationship between sounds and 

letters unconsciously while reading

◦ Note that phonemic proficiency skill is not easily estimated on 
the PA assessments we use 
� Except the PAST and the WIAT-4 Phonemic Proficiency subtest



Student Encounters an

Unfamiliar Word
While Reading Text

PHONETIC 
DECODING

The unfamiliar word is  
Accurately Identified

Direct
Hit

Close 
Phonetic 

Approximate

Irregular or 
Ambiguous 

Word

Set for 
Variability

Context

Letter-Sound
KNOWLEDGE

Phonemic
BLENDING Vocabulary Background 

Knowledge
Letter-Sound 
PROFICIENCY

Phonemic 
PROFICIENCY

Orthographic 
Mapping

Sight Word 
Established 
in Memory

The first level of word reading

The second level 
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• Sight words are effortless & pre-cognitive—words “pop out”
• The elusive key to reading fluency appears to be: 

SIGHT VOCABULARY SIZE
• With a large sight vocabulary: 

Most (or all) words “pop out”; reading is fast and accurate

• With a limited sight vocabulary: 
• Reading is effortful and often inaccurate because too many 

unfamiliar words require attention and strategic decoding

• But what about RAN and reading experience?





} Multiple definitions – organizations and popular

} “Researcher Definition”:
Word-level reading difficulty despite adequate opportunity or 
effort (and not due to blindness, deafness, emotional disturbance, 
brain damage, or extremely low IQ)

• All else is popular lore that’s been with us for over 100 years
• Thus, all poor word reading that fits that basic definition is dyslexia

• Not all researchers like that term due to the popular baggage attached

• Why it is nonsensical to say “dyslexia does not exist”
• Such a statement indicates an unfamiliarity with the research definition

A problem translating research to practice: 
Where do we draw the line?



From the “most common cause” to the “universal cause”
“[A]lthough some individuals with dyslexia have weaknesses in a variety of areas, 
impaired phonological processing appears to be a universal cause of dyslexia.”

Ahmed, Y., Wagner, R. K., & Kantor, P. T. (2012). How visual word recognition is affected by developmental 
dyslexia. In J. S. Adelman (Ed.), Visual word recognition: Vol. 2. Meaning and context, individuals and 
development (pp. 196–215). New York, NY: Psychology Press.

1) Weakness in one or more of the following (often more than 
one–sometimes all of these):
◦ Phonemic awareness/analysis
◦ Phonemic blending/synthesis
◦ Rapid automatized naming
◦ Phonological working memory
◦ Nonsense word reading & letter-sound knowledge acquisition

2) Well established with no substantive alternatives

} This is consistent with our phoneme-based writing system



} IDEA disability categories do not cause word-level 
reading difficulties!
◦ Students with low intelligence and low language skills can 

become good word-level readers
� It may take longer, but the same underlying skills are required

◦ There has been a noticeable shift by researchers away from 
the term “dyslexia” to the term “word-level reading 
disability” for various reasons, including that it is more 
portable across disabilities
◦ Our goal is when they graduate high school, their reading 

comprehension is as high as their language comprehension
◦ Thus, the answer to the question “Why is this student 

struggling in reading” is never a IDEA designation—the 
answer should be one or more of the following:



} Hundreds of studies with consistent findings
◦ Findings support the Simple View of Reading

◦ Word reading develops similarly to native speakers (in 
the absence of the phonological-core deficit)

◦ Perhaps brief time lag, depending on age, previous 
reading acquisition, similarities across languages, etc.

◦ PA transfers across languages

◦ Comprehension lag (5-6 years) due to language 
development





Fundamental assumption: 
We all do the best we can with what we know

• My first 9 years as a school psychologist & first 4 years teaching 
courses in learning disabilities and educational psychology



} Distinguished based on the instruction’s unit of focus
} Teachers may sample strategies from multiple approaches

} They fall along a continuum of unit size
1. Letters/graphemes – phonics approach
2. Word parts/rime units – linguistic/word family approach
3. Words – whole word approach
4. Sentences/paragraphs – whole language/balanced literacy

} The effectiveness of these is directly related to how closely 
they align with the phonemic nature of alphabetic writing
} The third and fourth approaches routinely draw attention away 

from the phonemic and orthographic sequences needed for both 
levels of word-level reading.



◦ Explicit and systematic phonics instruction displays 
superior results to whole word or whole language (three 
cueing, guided reading, balanced instruction)
� This is true for all children as a group, but results “wash out” in 

the top two thirds of students by 3rd to 4th grade
� Bottom third shows ongoing benefit over time

◦ Too many, however, never “catch up”

◦ A small percentage cannot seem to learn via phonics

◦ No built-in mechanism or theory about fluency and 
building a sight vocabulary



Level of Severity of the Phonological-Core Deficit

Mild  

Moderate  
Severe  

Three Levels of Response to Phonics Intervention
Based on the Severity of the Phonological-Core Deficit

(And you know all these students!)





} A common misunderstanding about reading research 
is that there’s a cache of specific techniques that 
have been validated as effective and are simply 
waiting to be applied

} General approaches vs. specific techniques
◦ Even the limited research on specific techniques tends to use 

a “lab” design
} Dr. Larry Lewandowski’s comments about 

neuropsychological assessment



} Overall improvement in reading scores

} Average of 8 standard score point equivalent
◦ (Standard score point equivalent based upon effect sizes 

comparing groups, not national norms)

} Results did not always last after 1-2 year follow ups

HOWEVER . . .

} At-risk students averaged a gain of the equivalent of 13 
standard scores!

} Gains increased to an average of 20 point equivalent at 6 
month to 2 year follow ups!



} Tier 1 instruction – What is effective K-1?
◦ KEY COMPONENTS
◦ Phonological Awareness
◦ Letter-Sound Knowledge
◦ Connecting phonological awareness to word-level reading
◦ Good teaching techniques based on general learning principles

� Seems to be the focus of RTI efforts

} Early, rigorous development of PA and LS skills in K-1 
dramatically reduces the number of struggling readers



} Minimal Group (0 – 5.85 standard score point improvements) 
◦ None formally trained phonological awareness/analysis
◦ Most did explicit, systematic phonics instruction
◦ All provided reading practice with “connected text” (i.e., authentic reading)

} Moderate Group (6-9 standard score point improvements)
◦ All did explicit, systematic phonics instruction
◦ All provided reading practice
◦ All trained phonological segmentation and/or blending

� This is “basic phonological awareness” (mastered by most at end of 1st grade)

} Highly Successful Group (10-25 standard score point improvements)
◦ All did explicit, systematic phonics instruction
◦ All provided reading practice with real text
◦ Aggressively addressed and “fixed” PA issues, using the more challenging PA 

manipulation (deletion & substitution) tasks
� The presumption is that they developed phonemic proficiency which presumably 

make them better at orthographic mapping (i.e., remembering words)



• Word-level reading is primarily phonological in nature
• This is based upon the alphabetic nature of our writing system
• Visual memory is not a significant contributor to word reading

• Skilled readers are all good at 1) phonetic decoding and 2) orthographic 
mapping, neither is optional
• Efficiently remembering words via orthographic mapping appears to require 1) letter-sound 

proficiency and 2) phonemic proficiency

• Fluency appears to be primarily a function of sight vocabulary size
• Reading problems are very preventable

• Teach all kids letter-sound skills and phonemic skills in general education

• The most highly effective intervention outcomes addressed all three of the 
following: 1) rigorous phonemic awareness training, 2) letter-sound skills, 
and 3) reading practice
• Studies that neglected any one of these three had lesser results

• Assessment should target the skills that have instructional relevance
• But an understanding of the details of reading development and difficulties is needed for this
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