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A quote on the relationship of speech 
to reading.

“I could not but be infected… or avoid being persuaded by (Isabelle and others) that 
my interest in speech was related to their interest in reading.  After all, they 
appreciated early on that the connection between speech and reading is a two-way 
street and that one is well advised to look in both directions before proceeding.  
Thus, looking first toward speech, they observed in the work of their colleagues at 
Haskins Laboratories that the alphabetic structure of words is not to be found at the 
surface of the acoustic signal but only at a deeper, less accessible level. Then, 
looking in the other direction, toward reading, they foresaw the fateful consequence 
– namely, that mastery of speech does not normally make a child aware that words 
do, in fact, have an alphabetic structure. … I promote the notion that only the right 
theory of speech can provide insight into the process by which a child who speaks is 
converted to one who also reads and writes. Seeing that process, as it is thus 
illuminated, should help the teacher to understand the relation between what her 
would-be reader already does and what more the teacher must now teach her to 
do.”
Alvin M. Liberman, The Reading Researcher and the Reading Teacher Need the 
Right Theory of Speech. Scientific Studies of Reading, 1999
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The Auditory Code for Speech    2.
• The Auditory Code, for every language, is made up of 

small units, called phonemes.
• Each language is made up of a unique number of unique 

phonemes that form thousands of words.
• The Code is part of the human social evolution that 

enables cooperation within and between groups.
• It only evolved once in the first language, over 

thousands of years in Africa. 
• From the original, other languages evolved over time in 

other regions. 
• The original language had as many as                            

100 phonemes.
http://arthurreadingworkshop.com/wp-content/uploads/
2019/02/SORW-Part1a-SeekingBuildingTheory.pdf
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Phonemes
• There are only two kinds of phonemes: consonants 

and vowels. 
• English words are made up of a combination of 

consonants and vowels from only 43-44  phonemes. 
• Other languages have more or less phonemes. 
• For a variety of reasons, the phonemic pattern, or 

structure, of words was hard to discover, but was 
necessary in developing an alphabetic print. 

• Consonants came first in discovery.
• Illiterate children and adults, or educated adults in a 

non- alphabetic written language, don’t know about 
phonemes in their language. 
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English Phonemes      4.

• The 43-44 English phonemes in words make up 
their unique phonemic structure. 

• Until the invention of a written alphabet, people 
were largely unaware of these phonemes and 
their structure. 

• They lived in an oral society. The phonemes were 
hidden. They only knew about whole words.

http://arthurreadingworkshop.com/wp-content/uploads/2019/02/SORW-Part1b-
BothSidesOfTheory.pdf
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Speaking and Listening    5.

• The phonemic structure of words is automatically 
managed for listening and speaking.

• Our brain has evolved a special phonological module that 
performs both actions for us. 

• We hear and understand spoken words by decoding their 
pattern of phonemes, automatically.

• We speak words by encoding the phonemes into spoken 
words, automatically. 

• We merely need to think of a word.
• Without knowing, we do this fast to make speech useful. 
http://arthurreadingworkshop.com/wp-content/uploads/2019/02/SORW-
Part2-BrainImaging.pdf 
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The Printed Code 

• The written code for English is made of of 26 letters.  
• They represent all the combinations of the 43-44 

phonemes in English words. 
• The first written alphabetic language developed in the 

Mediterranean region, 4000 years ago. 
• It took about 1000 years before it was used to record 

documents, stories and records. 
http://arthurreadingworkshop.com/seminar/
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Letters 
• The combination, or pattern, of letters in words make 

up their printed structure. 
• The printed structure approximately  represents the 

phonemic structure of spoken words as closely as 
possible.

• Because the auditory code is largely “hidden” in 
speech, the exact match with letters is difficult to 
make. 

• The phonemes, and their structure, had to first be 
discovered before assigning letter symbols.

7.
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Reading and Spelling     8.

• We read and understand printed words by 
decoding their pattern of letters into their 
phonemic pattern to form spoken words.

• We spell by encoding a spoken word’s phonemic 
pattern, into printed words. 

• Neither reading or spelling is natural. 
• They must be learned because the written code 

was invented, not evolved in nature like speech.
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Learning to decode
• Decoding requires changing the printed code of a word 

into its phonemic code.
• For reading to be useful, it must be performed almost as 

well as speech. 
• The alphabet’s links to the phonemic code, makes this 

possible. 
• This linkage must be learned very firmly in order to 

read.
• If learned, our brain uses the same “phonological 

module” for speech to decode print, as fast as listening 
to speech.  
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The Phonemic Linkage
• Just as the phonemic structure of spoken words had 

to be discovered before a written alphabet could be 
discovered and invented, …

• …new readers must learn the phonemes and their 
structure in spoken words….   

• …so that the invented written alphabet can be 
learned,

• ..and the letters and phonemes can be linked, 
• ..enabling the brain to do its thing  with its phonemic 

module. 
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Difficulties with the Phonemes
• There are aspects of the phonemic structure that 

make an exact representation impossible.
• Phonemes are spoken in spirts, Letters are written in 

order, on a line. 
• This creates problems, i.e.barriers, in learning how to 

read. 
• At first, the visual image doesn’t match what is heard.
• In addition, English also has its own peculiarities. 

See Bibliographies slides 18-22
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Teaching Beginning Reading
• If these difficulties are eliminated through teaching, 

reading can use the same part of the brain used for 
speech. (the phonological module) 

• Decoding words can become as automatic as speech, 
enabling fluency.

• HOWEVER, if beginning reading by-passes the 
alphabetic code and uses visual memory, a different part 
of the brain will be used. 

• This creates less efficiency and  limits reading 
vocabulary.

http://arthurreadingworkshop.com/wp-content/uploads/2019/05/SORW
-Part3a-InstructionalImplications-1.pdf
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So, Why Teach Phonics?
• First:  teaching  phonics works in comparison to not 

teaching phonics. “It’s helpful for all children, harmful for none, 
and crucial for some.” C. Snow & C. Juel.  2010 

• Second: because of the evolution of speech, humans 
are neurologically built to read phonetically. (even if not 
taught)

• It is the alphabet that makes this linkage to the 
phonological module, possible. 

• Teaching the alphabetic link from the very beginning 
makes the best sense so that children do not have to 
learn two ways of reading words that require separate 
areas of the brain. 

http://arthurreadingworkshop.com/seminar/ 
Part 3b Instruction Implications
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Built-in Difficulties in Learning
• Beyond the typical matching difficulties between 

phonemes and print,
• Not derived from vision or comprehension, 
• Not disfunction or disability, 
• But variability derived from the function of the 

phonological module in learning decoding skills.
• Function of the module varies among readers in 

managing the added burden of decoding.
• This variation is distributed along the normal curve, like 

many other human talents. 
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Dyslexia
• A weakness, of those at the lower end of the normal 

curve, causes slowness in learning to decode.
• Additional efforts are needed so that they can 

strengthen this natural ability. 
• If done carefully and smartly, they can catch-up to 

their peers.
• Especially if done in the early grades, preferably in 

kindergarten, 
• before the  condition becomes more prominent, costly 

and unpleasant to correct.
http://arthurreadingworkshop.com/wp-
content/uploads/2018/03/UnderstandingDyslexia_v2-.pdf
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A Teaching Plan
• A plan needs to be put in place that teaches all students 

as if they were potentially Tier 3 learners, from 
kindergarten, on.

• This should prevent having any Tier 3 learners and 
teach all students in a classroom Core program that is 
appropriate for Tier 1 or 2.  

• Tier 2 students would be given added support and 
instruction, as needed, in the program in grades k-2, 

• That is, if the students start in kindergarten. 
• Beginning methods should be used that have proven 

successful in teaching kindergarteners to begin 
accumulating a varied reading vocabulary. 
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A Core Reading Program
• A Core program needs to provide specialized methods for 

kindergarteners so all can learn. 
• The program needs to include more than readiness skills 

in kindergarten. 
• It should provide a track that teaches decoding skills early 

in the year in order to begin to accumulate a reading 
vocabulary of nearly 400 words, with some fluency, as well 
as a firm foundation of phonemic awareness. 

• This would give all new readers a head-start in meeting 
the rush of new words in grade one and higher. 

http://arthurreadingworkshop.com/wp-
content/uploads/2019/05/WhereResearchHasFailed_8.pdf
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RESOURCES - on the Speech Code
• Perception of the Speech Code. A. M. Liberman, F.S. Cooper, D.P. Shankweiler, and M. 

Studdert-Kenedy, Haskins Laboratories,  1967
– “Phoneme perception requires a special decoder. A possible model supposes that the encoding occurs below 

the level of the neuromotor commands.”
• On Finding That Speech Is Special. A.M. Liberman, American Psychology, 1982
• Evidence for the role of acoustic boundaries in the perception of  speech sounds, K.N. Stevens; 

in Fromkin, Phonetic Linguistics 1985
• The Motor Theory of speech perception revised, A.M. Liberman , Cognition 1985.
• Speech perception as ‘vector analysis’: an approach to the problems of invariance and 

segmentation; Carol Fowler & M.R. Smith; in Perkel, Lkatt, Invariance  and variability in speech 
processes, pp123-139. 1986.

• The phoneme as a perceptuomotor structure, M. Studdert-Kennedy; in Alport, MacKay, Prinz, 
Scheerer, Language perception and production.  1987

• Leap of faith: A review of Language and Species. Derek Bickerton, 1990,  Michael Studdert-
Kennedy,  Applied Psycholinguistics,  1992.  

• Gestures, features and segments in early child speech, M. Studdert-Kennedy &  E.W. Goodell; 
in deGeldeer, Morais,  Speech and reading.  1995.

• “Perception centers” in speech production and perception. Carol Fowler, Perception and 
Psychophysics. 1979

• Imitation and the Emergence of Segments, M. Studdert-Kennedy.  Haskins Laboratories,  2000.  
• Evolution Implications of the Particulate Principle: Imitation and the Dissociation of Phonetic     

Form from Semantic Function. Michael Studdert-Kennedy, 2000
• The Social Conquest of the Earth,  Edward Wilson,  2012
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The Speech Code and Learning to Read.
• Segmentation of the Spoken Word and Reading Acquisition, Isabelle Liberman, The Orton 

Society,  1973.
• Explicit Syllable and Phoneme Segmentation in the Young Child.  I.Y. Liberman, D. Shankweiler, 

F.W. Fischer, and B. Carter.  Journal of Experimental Child Psychology. 1974
• Phonetic Segmentation and Recoding in the Beginning Reader.  I.Y. Liberman, D. Shankweiler, 

A.M. Liberman, C. Fowler & F.W. Fischer.  In A.S. Reber & D.L. Scarborough, Toward a psychology 
of reading.  1977

• Phonetic recoding and reading difficulty in beginning readers. L.S. Mark, d. Shankweiler, and 
I.Y. Liberman.  Memory and Cognition.  1977.  

• The Speech Code and Learning to Read. D. Shankweiler, I.Y. Liberman, L.S. Mark, C. Fowler, 
and F.W.Fischer.  Journal of Experimental Psychology: Human Learning and Memory.  1979

• Speech, the Alphabet, and Teaching to Read,  I.Y. Liberman & D. Sankweiler;  In L. Resnick & P. 
Weaver, Vol 2. Theory and Practice of Early Reading. 1979. 

• Steps Toward Literacy: a Linguistic Approach.  I.Y. Liberman, D. Shankweiler, L. Camp, B. 
Blachman, and M. Werfelman.  In L. Resnick & P. Weaver, Vol 2. Theory and Practice of Early 
Reading. 1979.  

• Phonology and the Problems of Learning to Read and Write.  I.Y. Liberman & D. Shankweiler, 
RASE,  1985. 

• The Alphabetic Principle and Learning to Read, I.Y. Liberman, D. Shankweiler, A.M. Liberman; 
In D. Shankweiler & I.Y. Liberman, Phonology and Reading Disability, Solving the Reading Puzzle. 
1989.

• The Reading Researcher and the Reading Teacher Need the Right Theory of Speech.        A.M. 
Liberman, Scientific Studies of Reading, 1999
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The Printed Code and Learning to Read. 
• Coding and Comprehension in Skilled Reading and Implications for Reading Instruction, C.A. 

Perfetti & A.M. Lesgold;  In L. Resnick & P. Weaver, Vol 1. Theory and Practice of Early Reading. 
1979

• The Role of Orthographic Regularity in Word Recognition. R.L. Venezky & D.W. Massaro; In L. 
Resnick & P. Weaver, Vol 1. Theory and Practice of Early Reading. 1979

• Orthography and the Beginning Reader.  I.Y. Liberman, A.M. Liberman, I.G. Mattingly and D. 
Shankweiler.  In  J.F. Kavanagh & R.L. Venesky (eds) Orthography, Reading, and Dyslexia.  1980

• What the Study of Eye Movement Reveals about Reading. George W. McConkie; In L. Resnick 
& P. Weaver, Vol 3. Theory and Practice of Early Reading. 1979

• Beyond Phonological Processes: Print Exposure and Orthographic Processing. K.E. Stanovich, 
R.F. West & A.E. Cunningham. In Phonological Processes in Literacy, A Tribute to Isabelle Y. 
Liberman,  S.A. Brady & D.P. Shankweiler.  1991

• Reconceptualizing the Development of Sight Word Reading and It’s Relationship to Recoding. 
Linnea Ehri;  In P. Gough, L. Ehri, & R. Treiman, Reading Acquisition  1992

• The Representation Problem in Reading Acquisition. C. Perfetti; In P. Gough, L. Ehri, & R. 
Treiman, Reading Acquisition  1992 

• Reading, Spelling, and the Orthographic Cipher.  P.B. Gough, C. Juel, & P.L. Griffth. In Reading 
Acquisition, Gough, Ehri & Treiman.  1992

• Grapheme-Phoneme Knowledge Is Essential for Learning to Read Words in English, Chapter 
one, Linnea Ehri, in  Word Recognition in Beginning Literacy, J. Metsala & L. Ehri, (Eds.) 1998

• Learning to read words:  Theory, findings, and issues.  Linnea Ehri
Scientific Studies of Reading, 9(2), 2005.

Charles Arthur, Founder,           
Arthur Academy Charter Schools



Teaching

• Beginning To Read.  Thinking and Learning about Print. Marilyn Adams, 1990
• Reading Mastery k-2 (DYSTAR)  S. Engelmann & E. Bruner.  1969 – 2003
• Direct Instruction Reading, D.W. Carnine, J. Silbert, E.J. Kame’enui, S. Tarver. (1st ed. 1979, 5th ed. 2010)
• Teaching Struggling and At-Risk Readers.  Carnine, Silbert, Kame’ennui, Tarver & Jungiohann. 2006
• Making Sense of Phonics: the hows and whys.  (2nd ed.) Beck and Beck.  2013
• Oral Blending in Young Children: Effects of Pausing between sounds, type of initial sound, and word 

familiarity.  Journal of Educational Research, 1989. 
• Stages of Reading Development. (2nd ed.) Jeanne S. Chall.  1996
• Learning to Read. The Great Debate. (3rd ed.) Jeanne S. Chall.  1996
• Meeting the Challenges of Early Literacy Phonics Instruction, Literacy Leadership Brief. International 

Literacy Assoc.  2019. https://www.literacyworldwide.org/docs/default-source/where-we-stand/ila-meeting-
challenges-early-literacy-phonics-instruction.pdf

• Brain wave study shows how different teaching methods affect reading development. M. Wong,  2015            
MedicalXpress.com/news/2015-05-brain-methods-affect.html. 

• Teaching Children to Read: What Do We Know about How to Do it? C.E. Snow & C. Juel.  Chapter 26,  
In, The Science of Reading, A Handbook.  M.J. Snowling & C. Hulme.   2007

• How Psychological Science Informs The Teaching of Reading. Rayner, Foorman, Perfetti & Seidenberg. 
Psychological Science in the Public Interest. American Psychological Society,  2001

• Teaching  Phonemic Awareness and Phonics: An Explanation of the National Reading Panel Meta-
Analyses.  Linnea Ehri.  In, The Voice of Evidence. Peggy McCardle & Vinita Chhabra. 
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Dyslexia
• Overcoming Dyslexia: A New and Complete Science-based Program for Reading Problems at any Level. 

Sally Shaywitz.  2003
• Proust and the Squid: The Story and Science of the Reading Brain.  Maryanne Wolf.  2007
• Neurobiological Basis for Reading and Reading Disability.  Shaywitz and Shaywitz, In, The Voice of 

Evidence in Reading Research, 
• Lessons Learned from Research on Interventions for Students Who Have Difficulty Learning to 

Read. Joseph Torgesen.  In The Voice of Evidence in Reading Research, McCardle & Chhabra, 2004
• Evidence That Dyslexia May Represent the Lower Tail of a Normal Distribution of Reading Ability,  

S. Shaywitz, M. Escobar, B. Shaywitz, J. Fletcher, R. Makugh.  The New England Journal of Medicine, 
1992

• Disruption of Posterior Brain Systems for Reading in Children with Developmental Dyslexia. Bennet 
Shaywitz, et al.  Society of Biological Psychiatry,  2002

• Making a Hidden Disability Visible: What has been learned from Neurological Studies of Dyslexia. 
Shaywitz and Shaywitz,  In Handbook of Learning Disabilities, H.L. Swanson, K. R. Harris, S. Graham.

• Neural Mechanisms in Dyslexia. Shaywitz et al.  Association for Psychological Science. 2006
• The Education of Dyslexic Children from Childhood to Young Adulthood. Shaywtz et al.  The Annual 

Review of Psychology,  2008.
• Neurobiology and Reading Interventions:  From Predicting Outcomes to Tracking Changes. By 

Laura A. Barquero and Laurie Cutting.  Perspectives on Language and Literacy, Early Identification and 
Treatment of Dyslexia – A Brain-based Perspective.  Winter, 2016, 

• Dyslexia: A Brief for Educators, Parents, and Legislators in Florida,  Joseph K. Torgesen,  Barbara R. 
Foorman,  Rishard K. Wagner, Florida Center for Reading Research (FCRR)  Technical Report #8,   2008

• A Clearer Path to Reading Fluency, John O’Neil,  New York Times, April 27, 2004. A report on a study by 
Sally Shaywitz, published in the Journal of Biological Psychiatry.
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