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JANE: I have the really distinct pleasure of introducing the speaker this afternoon, Dr. 

Mary Anne Wolf, whose lists of accomplishments are quite extensive, but to sum it all 

up, basically she takes the cognitive neuroscience, linguistics, child development, pulls 

it all together, and applies it to the classroom. So what more could you ask for, right? 

Some of her accomplishments include a Fulbright fellowship, the APA Distinguished 

Teacher of the Year award, the MPA Massachusetts Distinguished Teacher of the Year, 

the National Institute of Child and Human Development Innovative Research award, 

and very recently the Sam Orton award for her contributions to dyslexia research.  

She’s also the author of Proust and Squid: The Story and Science of the Reading 

Brain, which is available in 13 languages now, so you can take your pick. And it’s also 

available on audio, so for those of you who travel during the day, you can listen to it on 

tape. But she has so much to share with us and we’re very, very excited to have her. 

Please join me in welcoming. 

MARY ANNE WOLF: Thank you so much. Thank you very much. Now does this work? 

Can everybody hear me? Wonderful. I know you have just eaten lunch. I know as a 

teacher of the freshmen classes of Tufts University that you fall asleep regularly. Now I 

just want you to know that even though they’re going to be filming this and you do not 

want to be asleep, I will very gently come to you and say, good morning, my dear. And 

that will be our way of waking up. And I do hope you are going to be awake with me 

right now because we have a kind of a ride together. A conceptual one to be sure, but 

one that I really want to give you as a kind of symbol of me as teacher who wants to 

teach teachers, educators, clinicians about what we have discovered over the last 

especially decade about the reading brain.  
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So that’s going to be our task today. And I’m going to begin it by doing something 

which no one should ever do. No one should show a slide that looks like this. No one, 

don’t do it! But the reason why I do it is because it is full of the people -- there’s even 

more people than on that slide who are responsible for the work. As every single one of 

us in this room knows, we do not work alone. We never work alone. And in this 

instance, it is a representative of so many research directions that I want to give us 

today as a kind of a penumbra, an overarching context for where this research that 

you’re going to hear today fits.  

So each person up there is actually doing a different direction of research that 

together will give you a sense at how beautifully rich the research on reading and 

reading challenges in dyslexia really is. So I’ll begin, Stephanie Gottwald, who is a 

linguist and involved in syntax, you’ll hear a little bit of her work today.  

Next, Miguel Colon, who works with Jeff Gruen and a whole group at Yale on 

genetics. Now genetics is not the story that we’re going to be involved in today, but it’s 

important for you to realize that we’re involved with a whole lot of different people. It 

takes thousands of children in these samples. And indeed, some of you may even have 

samples that you want us to be working on with you. And in Pennsylvania, we’d be glad 

to do so. But our genetic research is very special in that most genetic research on 

dyslexia has been done with Caucasian kids. We don’t have research on Latino and 

African-American kids. That’s genetics. So our genetic studies are working on figuring 

out what are the markers, and are they different for our different groups? So that’s an 

important piece of our work. 
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Cathy Moritz, now here’s where I want you to think in some interesting and even 

contradictory ways. I’m going to say there is no gene for reading in a few minutes. 

Whoa, is this an F. Scott Fitzgerald test? Those of you who know his definition of the 

first rate mind is to have two contradictory thoughts and not lose your cool. We’re going 

to do that in today’s lecture. But I want to do it right now about genes. We need to know 

from the start, are there genetic vulnerabilities that our children may have as that we 

can look at as early as three years of age? It’s going to take more than five, maybe ten 

years, but we’re going to be there and we’re going to be able to use that information 

with three-year-old children who have never had a day in their life in which they’re told 

they’re not reading. And we want to be able to go and work in early childhood settings 

with children who have those vulnerabilities, those markers. 

And one of the pieces of research we’re doing is in music. Isn’t that a wonderful 

thing to be able to say? Well, there’s a story there. Music’s subprocesses and 

language’s subprocesses share things. And we are like bench scientists looking at how 

they are shared. And Cathy Moritz is taking children in Boston who are in a classroom, 

a kindergarten, that’s getting the Suzuki method, and they’re getting music 

systematically every day of the week for a half an hour. We’re comparing that group 

with the group that’s control for everything: IQ, SES, everything that goes on in the 

classroom, all that. Except they, like most of our children, get how many minutes a 

week? If we’re lucky, 20 or 30 a week. Non-systematic. And that’s the only difference in 

these two classrooms. And what we are finding is at the end of kindergarten, the 

children who got music are significantly better on some of the precursors in 
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phonological processing than the other kids, and that by the end of first grade we see 

real significant differences in reading.  

What is going on? Now some of you may say, hm, melody. Wrong, quickly 

enough. It is not melody, but it is rhythm production and rhythm reproduction, which is 

that which is connecting these music subprocesses and these precursors of reading. So 

we’re beginning to understand and want someday for three-year-olds to have these 

wonderful language and music programs that will help the development of some of 

these precursors skills. Ivan Gill, Lynn Miller, who’s off the bottom there, are involved in 

the development of curricula. Marie Barzilai -- and you’ll hear about curricula a lot 

towards the end of the talk here, our [inaudible] program. Marie Barzilai is working on 

semantic development.  

You’re going to hear me talk about vocabulary in a very different way. We’re 

going to talk about the depth of it and we’re going to talk about things that I’ll just give 

you a tiny little forecasting. We’re going to be talking about polysemy. And for those of 

you who remember your linguistics or speech language, that’s going to be recognizable. 

And for 98%, you’re going to say, what in the world is she saying? It’ll keep you awake a 

little later. 

Now Elizabeth Norton is working with us at MIT with John Gabrieli and Susan 

Gabrieli’s brain imaging lab. And right now, we’re all involved in studying 1,000 and 

probably more than that kindergartners so that we can understand, and especially a 

group who behaviorally look at risk, we’re going to image a group of the children who 

are at-risk and those who aren’t and we’re going to look at differences before children 
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learn to read in the brains of children who will later go on to have dyslexia. We want to 

find out whether we can very early on understand imaging markers. John Gabrieli and 

his -- his team have already found in adolescence areas in the prefrontal cortex which 

are better predictors of how the child reads than reading tests. Go figure. We have so 

much we’re on the cusp of learning. And we want to take and look at children before 

they read, and understand what we can do before they ever, ever hear anyone say they 

can’t do something. And a very big leitmotif of this entire lecture will be at looking at the 

extraordinary potential of all our children, but especially children who have reading 

challenges. 

Kate Ullman is working with Chip Gidney, my social linguist colleague, and we’re 

doing something that’s, oh, very interesting indeed. And you two are my perfect people, 

Stephanie and Jennifer. Now will you stand up, please? I told the poor videographer it’s 

going to be a horrible day for them. They said we’re going to earn our money. Just know 

I’m here. Okay, so look at these, everyone. Can you tell the difference? Not easily. They 

are very, very similar. But now, my dear, can you stand up? Okay, now can you tell the 

difference here and here? Very simple indeed. Spanish. Standard American English. 

African-American English. The closer the speech stream signal, the more difficult it is to 

discriminate. Just as visually, English and Spanish are a lot easier to discern the 

differences. These two are terribly difficult, but nevertheless they differ. And so also do 

our dialects in English. Thank you very much, you threesome. Oh, am I -- 

JANE: You’re fine. 
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MARY ANNE WOLF: Oh, am I fine? Oh, I took your seat. Minor details. They will keep 

coming, I assure you. Not to worry. 

 Okay, but the point is we’re looking at the family of English dialects. The dialect 

that we have to learn to read is Standard American English. There are discernable 

differences. Not this lecture, another lecture. I just gave to a wonderful group of 

superintendents, the National Alliance of Black School Educators in Charleston, I just 

gave them an entire lecture on some of the incredibly important differences between the 

dialects. Not just at the sound, but at morpheme and syntactic level that is so predictive 

of how well the children are going to learn to read.  

Even though that’s not the topic for today, I wanted you even in this slender 

minute of a description to say to you that we are learning that the greater the density of 

dialect spoken, a different dialect, the more difficult it is to learn to read this other 

dialect. Very, very important work done by my colleagues Anne Charity and Julie 

Washington at Georgia State University. It’s really, really important.  

And it makes me always remember to say to every audience something that my 

beloved teacher at the Harvard Reading Lab told me right before she died. How many 

of you know Jane Shaw? Some of you do. She’s the one who coined the word the great 

debate. I’ll talk about that later. I think it’s a not so great debate, but anyway, she also 

wrote a book on stages of reading development. She was deeply committed to children. 

She was very, very little and she had a heart that was huge. And the last thing she said 

to me was, Mary Anne, you must find out why so many African-American boys, 

especially by fourth grade, fail. And ever since then, Chip Gidney and a group of us are 
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hard at work trying to understand all the many reasons. And there are not simply 

linguistic reasons, of course. We all know that. But they are there to be understood as 

well and to be acted upon. 

Finally, Serena Basho is working on memory and we have quite a story that we 

could tell in another lecture about how and why when you -- and you know this. When 

you teach A-U-G-H on Monday and you know that pattern and the kids have it down, on 

Tuesday it’s gone. It is not simply about memory and we’ll return to that, but it is also 

about the role that a different brain organization has in the remembering of 

orthographic, those letter patterns, that are unique to English. Serena is working on that. 

And the final person on this slide is Melissa Orkin, who is working on an area that 

deserves so much attention. The language we use to teach children who think they’re 

dumb. How many of you have even thought about some of the horrible feelings? I know 

you’ve thought about this. I’m preaching to the choir, but the reality is that so many of 

our children have an idea of their intelligence that’s static, that they can’t do it, therefore 

they are dumb. And they aren’t the only ones who think that. Their peers think that. 

Their parents sometimes think that. And occasionally, unfortunately sometimes a 

teacher can think that. The reality, the reality is that especially in the work we have done 

with dyslexia, these children have more potential than we know what to do with, but 

we’ve never learned -- even today. We’re much closer. We’ve never known properly 

how to teach that different organization. But we, we’re getting there. 

But Melissa is teaching our group how to use words that will give a sense of the 

fluidity of a person’s intelligence. And so the words are about effort, not, oh, you’re 
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great. No, no, no, no. You are too, but you are especially great when you do effort. No. 

The point is we want to have a way of making children realize that it’s their effort, not 

this fixed, which is never the case, fixed view of intelligence. So we really are after affect 

in a whole different way in our work with all of these people. 

Now Jane told you I’d written this book, which has this absolutely in some ways 

ridiculous title. You didn’t say it, but some of you thought of it. Why would you name a 

book Proust and the Squid? What parent, much less teacher, would pick that book up? 

You hope they read behind the colon. It doesn’t always happen. But the reality is 

Proust, the French novelist, wrote about reading in ways that were better to me than 

any educator or neuroscientist or linguist. And he wrote what will be the true core of our 

work together, and that is to realize what we’re really after. Of course we want the child 

to be able to decode, and that will be part of the story. But the story really is about what 

Proust said.  

We feel quite truly that our wisdom begins with that of the author by a law which 

perhaps signifies that we can receive the truth from nobody. That which is the end of 

their wisdom appears to us as but the beginning of ours. It’s all about thought. It’s about 

novel thought. It’s about thoughts that are unique to each of us that we want to unleash 

in the next generation. That’s our goal. We of course need to have them decode and do 

all these wonderful things, but that’s only the beginning of the real story. And it’s 

science, I think, that will help us get there.  

But before I move into that, I want to tag the concept of novel thought, 

imaginative, creativity, wisdom. There’s a wonderful researcher who now became the 
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director of the Newgrange School, Gordon Sherman, he’s a neuroscientist. He uses the 

term cerebrodiversity. I want everyone to write down that term. Cerebrodiversity. And by 

this he is referring to the fact that we all don’t and shouldn’t and weren’t designed to 

have the same brain. We were designed to have diverse brain organizations. And our 

children with dyslexia have a different organization.  

Now, in a certain sense I need you from the start to realize that brain was never, 

ever meant to read. I need you to really just take that slender little thought and think 

about it. Our brains were designed to eat, to see, to think, to speak, to smell, all these 

wonderful things, but not to read. We don’t have anything that is set up for reading. And 

therefore, before we read, that brain of a dyslexic, just as it is in the 21st century, was 

designed to do incredibly wonderful and important things, whether it’s art or the building 

of buildings and churches and temples, whether it is thinking outside the box of us linear 

thinkers. You’re a linear thinker. I shouldn’t accuse you of that. I’m a linear thinker. It’s 

wonderful, but it’s hardly enough. We need brains that are different and that think 

differently.  

And some of you have read my book and know that I am a researcher and a 

teacher and above all a mother of a child who has dyslexia. So I am speaking to you 

with many tongues, with many hats at once. I know novel thinking from a case study 

that was obviously given to me from above. There’s no question. There was also no 

question that when he was five, I cried like every mother. I just cried ahead of time 

because I knew from some of my tests that he just by chance took. I cried like every 

mother and father out there when they know their child is going to have to face 

obstacles. But I need you to realize that these obstacles are in one area. And the 
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strengths trump them. It took my child 12 years before he accepted that he was 

dyslexic. And that’s with me as the mom, you know? 

This isn’t easy for some of the kids. I have another child who’s dysgraphic and 

dysnomic who told everybody I have a word retrieval problem. Every teacher said, 

you’re a dysnomic? What’s a dysnome? You know, he would explain the whole thing. 

You have different personalities. Some of our children want to be anonymous and 

absolutely invisible. Others could care less and want everyone to know that they need 

because they’re dysgraphic and they need this and this and this. It’s all part of this 

incredible diversity that we have, but the novelty of thinking that is in some of our 

children who are dyslexic is an extraordinary thing. And we can’t waste it. 

I did this research before my son, Ben, was ever born, so it’s not only because of 

him, but it has been fueled by him to see over and over again he thinks differently from 

me. Now what do you think he became? He’s 24. What do you think? Teacher? Well, he 

probably will end up as a teacher, yes, but something else. What do you think? Very 

close, very close. He’s an artist. I mean, give me a break. You know, it’s like -- just like 

drawing a cartoon. Here’s your dyslexic child and here’s what he will become. But it 

didn’t work like that. It was so full of surprise. But I’m telling you surprise is what we 

must have the child have a receptivity towards and the environment around them. And 

so the science that I’m now going to be thrusting upon you for the rest of our time is 

over that foundation of the release of novel thought by all our children. 

Okay, now the squid, the lowly squid. Why in the world is that in the title? My 

university president, Larry Bacow, introduced me as the author of Proust and the 
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Octopus. Just showing you that title wasn’t perfect. Yeah, he has dysnomia. That’s 

perfect. He would be the first to admit it too. Anyway, the squid has this great axon and 

this can show us so much about how the central nervous system works. And in the 50s 

and the 60s, that squid was very important in neuroscience. But in cognitive 

neuroscience, we don’t study things like that. We study functions, processes. And the 

processes of numeracy and literacy are new to the brain. There are aspects of 

numeracy that were there. There are aspects of literacy that were there. And we’re 

going to talk about that in just a few minutes, but the reality is these give us an 

opportunity to study what the brain does when it learns something new. 

And so the squid is just an analogy for reading itself. And now I have something 

that you are going to have as a live lab experiment with someone, David, who has 

agreed to come up. He has very, very generously offered his more visible brain. 

[laughing]. And so what I’m going to do is just do an experiment. And I’m just going to 

show you, and David knows I’m going to touch his left hemisphere and his right. 

Eventually I’ll probably need that chair again. He’s too tall. Right here is an area called 

the fusiform gyrus, all right? Now that area is responsible for recognizing objects. When 

we were 7, 8, 9,000 years ago, when we need to recognize a track for survival, that’s 

the area that instantaneously gave a representation of visual information. 

Now I want you to watch what David does when I say David, just pretend -- you 

can’t see it, but pretend there’s a P. What do you see? A P. Just say anything that 

comes to your mind, an association to P. 

DAVID: Soup. 
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MARY ANNE WOLF: Soup. Pea soup. So is it green? 

DAVID: Hopefully. 

MARY ANNE WOLF: Hopefully. If I were cooking, it would be unfortunately grey. Okay, 

all right, so green. And the P itself is -- what does it look like? Round. Okay. Does 

anyone else see a P that’s different? You, you, what do you see? A letter. I didn’t see 

that in an educator’s conference. Now, yesterday I gave a talk in front of many 

psychologists and Bob Sternberg, who’s a very famous one, said, well, I just had triplets 

and I have a whole different view. 

 Now the point is this area, fusiform gyrus, is doing it for all those things. The 

object that he saw, that’s really us. That was the first, if you will, responsibility for 

recognizing and representing. He can’t see a P here, but if I did an FMRI and had him 

look at a real P and then compared it to what he just did here, the same area activates. 

We human beings represent information and we do it through neuronal working groups 

of cells. They become little groups. They’re like -- they’re called cell assemblies. They 

represent that information. The P that’s a vegetable, the P that’s a letter, and the other 

P are all in there represented at some level.  

But that’s just the beginning. And now I need a chair. Okay, we’re going to really 

show you David’s brain here at true work. Okay, so David, when you see any word, 

what you are seeing here goes -- whoa. It’s never happened yet. I have fallen off on 

podiums, but not off of chairs. Okay, so the information comes to both hemispheres, 

crosses over the left. That fusiform gyrus is doing all kinds of work. And then it gets 

connected. There’s an area right above the fusiform gyrus called the angular gyrus. 
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We’ll return to that. All these areas in language that come to you for free from your brain 

about P are activated. It’s use syntactically, you know that some uses are verbs, okay? 

It can be a verb. It can be a noun. It can have all these associations. The more David 

thinks about P, all of these things come in what is called a semantic neighborhood. All 

of that is getting connected, syntactic information, semantic information.  

Orthographic, when he first learned from his colleague it also is a letter, there of 

course was a moment in his limbic system of pure embarrassment, didn’t you? 

DAVID: I can’t believe I didn’t think of it. 

MARY ANNE WOLF: He couldn’t believe he didn’t -- of course not. You weren’t 

supposed to. I set you up. But the reality is your brain still did it. You weren’t aware, but 

it absolutely activated all of that at once. A colleague of mine, David Swinney, has 

shown all of that’s activated if, if, if, if it’s there. And we’ll come to that if for many of our 

children for whom it is not there, that information. But the point is in 280 milliseconds, 

David’s beautiful brain is pulling all of this and going like that and making a circuit. You 

see, the brain can’t read, but it has all these beautiful, original parts that do other things, 

and it has a miraculous aspect. It can connect in new ways. It’s like [inaudible]. There’s 

nothing new under this earth, but there is rearrangement. And you see, that’s what the 

brain does. It rearranges itself.  

So here we have decoding and understanding a word. But let’s put P in a whole 

beautiful context of a poem. And then something amazing happens. It could be text as 

well, but especially with poetry David is going to be really thinking like crazy. And if we 

could do an FMRI, what we would see is that this information, 200 milliseconds, gone, 
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but connects now to the whole of his brain. The two most activated brains are the ones 

that are either playing a piano concerto or reading a very sophisticated, demanding 

poem. You use so much more. Don’t believe anything about this, oh, we only use a part 

of our brain. We use so very much of our brain, but especially when we read. 

 Thank you, David, for this wonderful demonstration. We really appreciate it. 

Thank you. So the point of all this, kind of silly, but not silly ultimately at all 

demonstration is that when we read, we make a new circuit. And that circuit has parts. 

And the parts are genetically, if you will based. And the ability to make the circuit and 

the ability to have information transfer from one hemisphere to the next, all that has 

genetic components. But that circuit won’t work if three conditions aren’t there. And 

that’s where we get our principles. We have to have it connected. We have to have 

each part -- and Charles Perfetti, who works in your wonderful state, has done a lot of 

this work. Each part has to have the highest quality of representations, the highest 

quality of information be used, be there, be firmly there so that the neurons can become 

specialized. 

 Now why? Go back to our fusiform gyrus and our children who don’t remember 

on Tuesday A-U-G-H that they learned on Monday. The reality is those patterns need 

maximum numbers of exposure for our children with dyslexia. You’re going to see why a 

little later when we look at the organization, the images of the organization, but the 

reality is it’s not just memory as we think of memory. It’s the demand for exposure after 

exposure after exposure for those letter patterns for children with dyslexia. They need 

more exposure to the sounds and the letters and the letter patterns and the word 

patterns of their language than other children. And we mere mortal teachers have 24-30 
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children in front of us and we’re supposed to give 100 exposure to every letter pattern in 

the English language? We need to figure out how we can do that with maximum 

exposure to different children who need it, and efficiency so that we don’t go crazy. 

 Okay? I’m on your side. I am your side. Okay, now the whole point of this part, 

however, is to make you realize that it has to be automatic. I’m going to be talking about 

fluency and automaticity, but you know, I just need you to know from the start that’s just 

code for getting it fast enough to think. Our whole lecture today, the whole thing is about 

getting us to understand the entire richness of that reading circuit and getting each part 

both well enough represented and represented richly enough so that the entire circuit 

can move so quickly we can think. Because that’s what the brain of David really showed 

us at the end. You need to get it fast enough so you can allocate attention to bringing to 

bear what you know and what you’d like to know in the world of insight about what you 

just read. So automaticity and fluency is a piece of the story as a bridge. 

 Now all of this could be summarized by saying that what that reading circuit is is 

when existing circuits, smaller circuits of neurons for original parts like language and 

vision and cognition learn to forge a whole new set of connections and pathways. And 

our first reader, that’s the fusiform gyrus, use that area that we use for object 

recognition. So it’s a way of saying we humans are neuronal recyclers. And the reason 

why I say that is because our first letters and even our writing systems today, over 200 

of them still have all these characters that are related to the shape and form of things in 

nature, especially in the very beginning. And my colleague, Stanislaus Dehaene, who 

wrote a wonderful book on the reading brain, talks about this as the neuronal niche. We 
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have these letters that fit into a niche that already exists, and that’s more easily 

recognized.  

Now I’m going to say something about the not-so-great debate. Okay. Now it’s 

about this time where I warn you and some of you may even want to leave the room. 

Not kidding. I step on almost every person’s toes who enters an audience with me 

around this topic of methods, okay? You’re forewarned. Now I can laugh. You’re going, 

what is she going to say?  

Okay, this is what I’m going to say. The Sumerians were the first known teachers 

of reading. And guess what? They had no schools of education. They had no one 

saying you have to use this method, and if you don’t, oh my god, it’s practically 

sacrilegious not to. No one. The entire 20th century’s debate on reading methods -- and 

I’m going to say this and please don’t throw anything. The entire debate was 

unnecessary. It is not either/or anything. And the Sumerians knew that before any of us. 

And I know some of you are going to be very uncomfortable with me. Just say, oh, that 

crazy neuroscientist. I don’t care. But I need you to realize that from the standpoint of 

the reading circuit, of course you have to have phonemes and explicit emphasis on 

decoding. And of course you have to have all this richness of language and literature. 

Of course. But you have to have a lot of other things too. Not only am I not backing 

away from explicit emphasis on decoding and phoneme awareness and not backing 

away from an absolute adherence to the importance of text and literature. I’m saying we 

need explicit everything in the reading circuit.  
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Now that is a very uncomfortable thing to say to people who already have too 

much work. I know that. One of the reasons why I do this talk and I try to have a sense 

of humor is that you know that I know how tired you are. And anyone who comes to a 

conference like this in the middle of the summer, my hat’s off to you. My hat is off to you 

who are weary. I know that. I’m weary too, but we can’t be. We just have to in some 

ways be refreshed together and realize knowledge is moving in such wonderful 

directions, and that is what I hope will refresh us. 

Now the Sumerians, what they did -- Uri Cohen did this as a thesis. He’s now in 

Israel. And he studied these little tablets. And the Sumerians had lists on these tablets. 

The first lists would be like the first sound or the first -- it would be like a morpheme, a 

root, and all the words with the root. All the words, they had the same or similar 

meanings, families of meanings, or how they were used. And then there’d be bilingual 

lists with the [inaudible] so that you would have all these lists. What was he -- what did -

- he didn’t even realize, Uri Cohen, what he was finding. He was finding that our first 

reading methods were very similar to the reading brain circuit. I mean, he was as 

surprised as I was when we started realizing that these Sumerians, when they didn’t 

know how to teach, looked at all the parts of written language. And that’s how they 

taught it.  

It’s a remarkable story that gives us a lot of historical humility, but I will say they 

were not pedagogical perfectionists. They, at the end of all those little tablets, they 

would say something like, and then he caned me. Very bad. Very bad Sumerians. They 

were very good linguists, very bad pedagogical. Anyway, no one is perfect I guess is the 

moral. 
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But perfection in terms of the alphabetic principal is what really did happen with 

the Greek alphabet. It was never the first alphabet by any stretch of the imagination, but 

it was the first most perfectly rendered alphabet. And now I want you who have taught 

so many different ways in children and you -- I want you to think what you would do if 

you would invent a writing system of your own, invent it whole cloth. What would you 

come up with? Would you ever come up with the idea, the concept that all the words 

you speak are made of discrete, tiny, little sounds that are unique to your language? 

Some of them are the same as with another language, but the point is that your writing 

system has to have one symbol for each of those unique sounds in your words. Would 

you ever come up with that? Uh, I wouldn’t. I’ll just speak for my linear self. I wouldn’t do 

that. 

It’s ingenious how it all evolved. And that’s -- there’s wonderful stories in there 

too. But the point is it took our species 2,000 years to do that, to get from the Sumerians 

all the way to these early, early alphabets before even Ugarit. 2,000 years. Who knows 

how many days we give our kids? 2,000 days more or less is what we give the average 

child to learn to read, to grasp all these concepts. The Canadians have a campaign in 

Albert called The First 2,000 Days. I love that. It made me feel really good because 

that’s really an amazing accomplishment. And the accomplishment is this. The kids 

have to fashion a complete new circuit for themselves. That’s what they’re doing 

ultimately by the end of those 2,000 days. 

But I want to show you in just a rude, quick meta-analysis of different languages 

again done by Perfetti’s group. This is a broad brushstroke. There’s a lot more to it than 

this. But at the top you see alphabets and next you see Chinese brain circuits, what 
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they have to have. And then you have Japanese. Any Japanese or Chinese reader in 

here? Anybody? It is such a beautiful brain. Look at that second brain. Who can tell me 

what’s different? Can you tell me what’s different about the second, the Chinese brain? 

Can you tell me? 

AUDIENCE MEMBER: Two are closer -- close together. 

MARY ANNE WOLF: Yes. On the right hemisphere, what do you see? A lot more down 

there than in the alphabet, right? Absolutely correct. Why? Do you know how many 

letters we have? How many characters does the average fifth grade Chinese have to 

read? 5,000. They need a different cortex, and they get one. That right hemisphere that 

you pointed out, that is right visual cortex. It has to be there for all the things they have 

to remember. So reading literally shapes the structure of activation in the brain. And so 

in Japanese, that represents their syllabaries, but then they, by fifth grade, they are 

learning three writing systems. Kanji, which is like Chinese, so they have three different 

writing systems. They’re going back and forth. They have an incredible brain.  

And if we look at different alphabets, you see differences still between Italian and 

Spanish and English and French. Reading doesn’t exist in the brain. It shapes it. And it 

shapes it in different ways according to the writing system, according to the child’s brain 

organization, and this is so important for today, according to how we teach it. 

 And then a topic that I won’t touch today. I do touch upon it in my book a little bit. 

This brain is changing under our fingertips. Your brains are, but our children’s really are. 

How that brain forms in a digital era is ineluctably different. That brain that reads the 

Internet and has attention here, here, here, here, here is learning different cognitive 
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processing skills, which are important to the 21st century, but may not be doing the 

same thing that the formation of your circuit gave you in terms of your ability to attend 

and think and read with what I call the deep reading skills. We who are perched in this 

transition from a literacy-based culture to a digital culture, we have big questions, bigger 

than I think people realize about what is happening to the formation of next brain. It is 

not simply the case that any culture should lurch without asking what is preserved, what 

is lost, and what is gained. And those are questions that I hope that some of you will ask 

yourselves. 

 So to summarize this piece of where we are, there’s no gene, there’s no reading 

center. Rather, the young child is busily putting together information that fuels the 

formation of the parts of the reading circuit that they must create anew, each child. And 

in the beginning, what you see is this mad use of everything but the kitchen sink when 

they read. They’re throwing it all in there. And then later it will become pruned and it will 

have these wonderful almost streamline capacities to get that information, put it all 

together, and activate the whole. But in the beginning, they’re just throwing everything 

together in order to -- in order to read. 

 And a lot of this information comes from FMRI, from other imaging techniques, 

but I just wanted for those of you who are just a little bit new, most of you have seen a 

lot of different research on imaging, I just want you to realize that what we’re doing is 

we’re asking our brain to do some activity and then we are measuring the changes in 

blood flow that tell us what aspect of that brain is being activate. And then, just like the 

old-fashioned mapmakers of the past, we’re making map after map.  
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It is not the case -- and I really want to say this. I’ve been doing this work for so 

many years. Before anybody was interested in the brain, I was doing this. And so I can 

say this out loud. Don’t think that if you just have a brain image in front of you that tells 

you everything. By no means. I think we’re also going a little bit overboard on this, so I 

need a balancing act with you. What we are doing is creating maps. We put those maps 

together with other kinds of information and knowledge, and then together we’re 

applying it to what does that mean for the life of a child in a classroom, in an 

environment. 

Now, for those of you who have not seen kiddy FMRI magnets, this is a fake one, 

a play one that the kids play with and they put their toy animal in, they get a picture of 

their teddy bear’s brain. So they’re comfortable doing it. And this is -- this has taken 

years for me personally to be absolutely sure that we’re not doing anything 

developmentally harmful by having such a huge magnet with a child. But now all of the 

work is showing how important it is and how safe it is. 

Now this gives you a letter that we receive at MIT. And it’s this little -- this is a 

dyslexic boy. Oh, I never told you one of the most important little things that will help 

you understand this better in the long term. 30% of the entrepreneurs today in England 

and the United States have a history of dyslexia, okay? Your retirement managers. I 

love it. 

Okay, now I want you to read this. Okay, this is -- I have to read it down here. 

You have let me have more fun in three days than I could have in any other place. Just 

think of it. I’m playing a game when, at the same time, I’m a research guinea pig. And 
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who knows, I might help someone else my age if they have any brain problems while 

still earning money. What do you think beats that? Nothing. And then he has this 

wonderful description. It is perfect. That’s really what it sounds like. Brrrrrrrr, buzzzzz, 

deep, deep, deep, ding, buzzzz. He had it perfect. That’s exactly what it sounds like, 

unfortunately.  

But at any rate, now, okay, now, a few of you, this happened the last session, 

saw me on The Today program, where they ask me for 60 minutes what I thought of this 

program, Teach your Baby to Read. Did anyone see me? Thank God. For 58 minutes, I 

was cool, professional, composed. You know, your every professor. And then the 58th 

minute, they asked me one more time and I just -- I can’t tell you. I don’t know how this 

happened. I blew up. I said, there’s no research! He has no research! He’s using 

research that’s based on language development, not reading development, and saying 

it’s reading development! It’s language development, it’s not -- I can’t believe they filmed 

it and that’s what they used. Please. You know, just know if people film you, ask them 

whether you can edit. Oh, it was a horrible experience and my kids called me up. I 

never saw it personally because after my kids say, mom, don’t look at it, that’s it. Okay.  

So I put this slide to remind me to say to you, all right, this is an absolute 

ignominious excuse for getting money from parents, okay? I have my opinions. Only 

one person’s opinion, who happens to be a reading researcher. Okay. But the reality, 

other than the fact that you should never try to make the angular gyrus, which 

myelinates at five years of age -- as much as we know about myelination, that’s when it 

-- to be forced to try to integrate things at three, much less 18 months, that’s not 

reading. That’s flashcard paired associate learning, okay?  
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And I don’t want to get into it, but I want to say one good thing because you 

should always think of the positive. My positive take on this is the following. It 

nevertheless puts into our consciousness how important it is that we do work on the 

parts of that reading circuit from zero to five. We don’t need and shouldn’t allow people 

to take money from our parents. We shouldn’t do that. We should tell our parents two 

things. Talk, read. That’s my bumper sticker. Nobody’s made it for me yet, but 

somebody someday will. Talk to your child, read to your child, zero to five.  

There is research, again in Pennsylvania, by Catherine Hersch Pasic, who has 

studied, you know, kids who have all the bells and whistles and Einstein tapes and 

videos and blah blah blah out the kazoo, and then the children who get people. Okay, 

for two years. Everything else was the same. And the kids who get all the bells and 

whistles, da da da da da, are compared to on language. Guess who is ahead? People. 

We’re useful. We are here for a reason as parents. The reality is there’s something 

extraordinarily important about the exchange with people.  

And it’s not just true for oral language. It’s also for written language. One of the 

chapters of my book is called Under the Crook of an Arm, where Reading Begins. This 

is so filled with affect, with all kinds of things that go into what will later be the circuit. But 

it’s -- and we’re going to talk a lot about language development in a minute, but it’s not 

only language development that’s being taught, though that’s extremely important. In 

fact, I should say that there’s no better linguist for zero to five than Mother Goose in the 

English language.  
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Here’s a break for you. Everybody say it. This’ll be your break. Hickory dickory 

dock. The mouse ran up the clock. The clock struck one, the mouse ran down, hickory 

dickory dock. What did you do? You know, just think of the lightness for one second you 

had with poetry, with figurative language, with rhyme, with alliteration. Mother Goose is 

teaching metalinguistic awareness par excellence. She’s teaching rhymes. All of this 

helps with a child’s ability to hear and the nuances, the sound, but also, more than that, 

the play. There’s so much important in having a courtship with language with our 

children. 

But think of social development. Who is the best teacher of social and even 

moral development to our children? 

AUDIENCE: Parents. 

MARY ANNE WOLF: Second to parents, excuse me. When the parents read, who do 

they read to teach them social development, what you do with your friends? George and 

Martha, Frog and Toad, Berenstain Bears, Winnie the Pooh. Oh, you cannot believe the 

lessons of life, the social and affective development that are going on in these stories. 

But they are giving concepts too. And I will say here especially to those of you who are 

teaching English language learners, concept, concept, concept. The first language, may 

it be rich and full. I don’t care what the first language is, but make it absolutely its best 

because that’s the platform for all of this conceptual development. 

 And now I turn to a mnemonic. How many of you have ever had the pleasure of 

listening to Read Lion? Read Lion is wonderful and he rants occasionally and says 

things that come to his mouth very quickly. And when he heard that I had a mnemonic 
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called POSSUM, he told me, what are you doing with that ugly, mean, nasty, garbage-

eating marsupial as a mnemonic? You can’t do that? I said, ah, that’s exactly why I 

should, because ugly is good. It makes you remember. You know? I mean, think of 

those Aflac commercials. I mean, who would ever invent such a thing? It’s so horrible. 

But it makes you remember. Same thing with POSSUM. I want you to remember 

POSSUM because that’s my mnemonic for teaching about what are the linguistic 

elements of the reading circuit that we must be explicit about every day? 

 Now all of you have, for the last decade, have heard, and even two decades, 

have heard more than you might even wanted to about how important phoneme 

representation, phoneme awareness. It is just that important. It is just that important for 

so many of our children to have the first rung of the ladder, helping them instead of 

having them induce it. Now here is where I’m stepping on some toes. I believe in explicit 

everything. Now that’s something I need you to realize from the start as I get into this 

part of the lecture. It’s all-important. 60% of our kids, no matter what method we give 

them, I’m not kidding, they’re going to be fine. 60%. 40% are mine. They are not going 

to be accidents of induction. Never said that one before. These are some horrible things 

I’m saying. 

 The reality is we can’t waste anybody. And some of our methods just neglect this 

aspect of grapheme-phoneme correspondence rules. We can’t. We can’t. They have to 

be, especially for 40% of our kids, they have to be there. Now if your children are lucky 

enough that they don’t need all of this, you can give less, but so much of that early 

foundation is important. And now I’m going to actually say another reason why it’s so 

important for me to talk about explicit everything, because I need you to realize that all 
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of this next part I want you to have connected in your brain and connected in how we 

teach. That’s going to become clear in a minute. 

 Now orthographic patterns. Orthography in the zero to five period, they’re 

learning all these wonderful things about how the print in English goes from left to right, 

the pictures give meaning, all these things about the words having a permanence. All of 

that they’re learning about. But as they enter school, they are learning the conventions 

of English orthography, and that’s not easy. German, Spanish, Dutch, Italian, these are 

regular. English is not regular. It’s even not a phoneme-based writing system. It’s a 

morpho-phonemic language base.  

Now, how many of you had letters training by any chance? You will know what 

I’m talking about. The morpheme root, the morphemes of our words give us so much 

information. They also tell us why we have these things that drove Mark Twain crazy. 

Remember, he was one diatribe after another about English blah blah blah. He didn’t 

have a linguistics course to his name or he wouldn’t have done that. The problem with 

Mark Twain -- I won’t go there. I love Mark Twain. 

But the reality is we have these words and this was -- both of the Chomskys were 

my teachers and they use the word muscle to help -- just as a quick example of this, 

muscle. Why do you have that stupid little C? It’s useless. It’s horrible for the kids. Why 

do we have that C? Because it’s morpho-phonemic language. It connects it to the root 

and to muscular and to musculature, okay? We need that because there’s a tradeoff. 

We keep our history in our words, the spelling. Okay? So the spelling matters 
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historically, etymologically, morphemically, and phonemically. But it’s this balancing act. 

But it’s important.  

And many of our kids do not learn to spell well enough. And you and I know that, 

and thank God for spell check. You know, my mother would say prayers of gratitude for 

the dryer. I do for spellcheck. Now, nevertheless, we have a job to do with the teaching 

of how important it is. And Mary - I got a principal of -- I shouldn’t use her name 

because it’s just too funny, but she gave me this slide. Anyone who’s ever heard me talk 

has seen this slide. Well, only in the last six months she gave it to me. You can’t make it 

up. You can’t. I told Mary, oh my god, Mary, I can’t believe that. She said, I got a slide 

for you. Well, she does. 

But it reinforces what I’m trying to say. English orthography matters. And we 

have to give our children their shot, their fair shot. Now, I move into a far more serious 

topic, though, and that is semantic development and how desperately important it is for 

us to realize the differences in our children. And, as if we had not enough to do in a 

teaching day, how important it is for us to step up to the plate in our teaching of reading 

so that we are understanding that when we’re teaching these words, we have to give 

our children a set towards the English language and how it works semantically, 

syntactically, and morphologically.  

And the semantic depth and breadth around a word matters. When we talked 

about David and all the things that were being activated in his brain, all of that is like -- 

it’s like -- and we call it that in linguistics a semantic neighborhood. And the bigger, the 

richer the semantic neighborhood, the better it’s represented, the faster you read the 
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word. Now I’m going to say that in different ways, but I need to reinforce how terribly 

important it is to understand what depth and breadth is in our understanding of words.  

Second, there is a concept that I don’t even know in letters training. Do you have 

the concept of polysemy that you study? Polysemy? Most people don’t. A few of you are 

nodding. Good, good, yay! Okay, you can figure it out, polysemy. Of course, after that 

last slide, you’re going to think differently than what I want. See what happens? You 

have an association. You are -- so S-E-M is going to be associated in ways that I don’t 

want it to be, but I just did it for you anyway. See what happens? You are primed. This 

is how the brain works. You are primed by that last slide to see S-E-M not as what I 

want it, but it means meaning. Many meanings, okay? 

So polysemy refers to the fact that so many of our monosyllabic words that the 

kids learn first have many meanings. You probably never were told this, and certainly 

the kids don’t know this, but it’s part of the set of learning about English. It’s not the 

polysyllabics. They have all these morphemes that are disambiguating, but the single 

syllables like tap and ram and pat, all these words have multiple meanings. And the kids 

don’t know it. 

Now the kids who are on the autism spectrum have a terrible time with this 

concept, but many of our kids who are reading slowly have a similar reaction. Don’t 

shake me, I’m just barely here with one meaning, unless from the start we let them 

realize that’s the way much of English works and that we are to think about words and 

what they mean. So polysemy refers to both the multiple meanings, but it also refers to 
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a cognitive capacity that we need. Our bilingual children are learning this really better 

than monolingual kids, but it’s semantic flexibility, a flexibility in how we use words. 

Now most of you I hope have seen this slide. How many have not, though? 

Please, I need to know. How many have not seen this slide? It’s really important. Okay, 

some of you haven’t. Oh, thank you for being so honest. Okay, this slide is really an old 

one. And I always use it still because it’s showing us the reality of representations of 

words. How many words the kids hear goes into what words are well-established in 

them, okay? Now, children who are coming from welfare families compared to working 

class compared to professional -- we’re not talking economics here. Some of my 

professional families are farming their kids out and not talking. And some of my 

immigrant families are the most bent set on teaching the language, so it’s not 

economics, but economics enters the scene with the realities of what the parent has, 

how much time the parent has, and what they know about what they can and should be 

doing. 

So those kids from the professional families hear, on average, by four years of 

age, 32 million more instances of words. Do you realize, all of you who have seen this 

and all of you who haven’t seen it, just one second of the difference that makes for the 

brain? You either have all these representations or you don’t. It’s truly the tale of two 

brains. And we cannot -- we cannot in all conscience in this country allow kids to come 

and leave kindergarten with that kind of gap. They may come in there, but it is part of 

our work to have schools that are really considering not only the quantity of words that a 

child’s exposed to, but the quality and how they are thinking about language.  
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And here you have some of these qualitative differences that are occurring with 

the kids who are in some of the more professional families. You know, they’re hearing, 

you know, oh, everything is good. They’re right. Blah blah blah. And they’re wrong about 

one-seventh of the time. The converse is happening qualitatively because the parents 

don’t realize this -- it’s not punitive. It’s like they have to have “don’t do that” a lot more 

times. And that is a different set towards the use of language. So we need to think both 

quantitatively and qualitatively because here’s a picture of the way it really works with 

regard to reading.  

Now this is a psycholinguistic experiment done with college-aged kids, as you 

can tell. Duh. Okay. But the reality is the one is orthographically more difficult, lion, but 

they’re matched otherwise. But the one lion has far more connectiveness, more 

associations. It’s read faster. This is what I need you to know. There’s some very basic 

things here. The more richness that surrounds the words in our understanding, it has an 

impact on reading. Multiple meanings, understanding that has an impact. The essence 

that I’m worried about is that so many of our children have a word poverty.  

Now, when we use [inaudible] and so does Andrew B. Miller. They talk beautifully 

about this. Ginger Berninger, there’s so many people. Zvia Breznitz, the extraordinary 

Israeli researcher and colleague. We’re all interested in what impact this means, what 

does it have on the rest of the trajectory of learning? It’s forever. If we don’t get rid of 

that gap in what they know about language, and if they come with any general linguistic 

inadequacies, that gap can last well past the intermediate grades, which Louise has 

shown so well, but Andrew B. Miller and others have shown it lasts till the end of high 

school. In other words, it’s forever. We have a gap that is so insidious because it’s 
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invisible. They know what seems to be the basics, but they don’t have the richness, so 

many of our children. And we need so much to have that matter.  

Now syntax, oh my gosh, don’t get me started on syntax. So I will try to do this 

succinctly. How many of you diagramed at a younger point in your life? How many of 

you actually secretly enjoyed it? You know, no one admits it anymore. No one admits 

that they loved the diagraming, but the reality is we actually got to see how sentences 

work. We may not have been good at it. Oh, we might have been very, very good, I 

have to admit, myself. I loved it. But what did I love? I don’t even know what I loved, but 

it gave me hooks. It gave me -- I knew what nouns and verbs and adjectives and 

adverbs and prepositional phrases and clauses -- and I loved to see how they all got 

and they fit, or they didn’t fit. What have we replaced it with? Twitter brains. Shouldn’t 

say that. 

But the reality is we are neglecting an aspect that is so important. Chomsky really 

was talking about syntax in so many different ways, but one piece of it was it’s a 

reflection of the convolution and complexity of our thought. Sentences reflect our 

complexity. They give us a capacity to handle complexity. And all this twittering and 

twiddling and blah blah blah blah blah, it’s okay. It has its function, but we must not 

neglect the beauty and the complexity and understanding it so that when children grow 

into teenagers and students who have to read 220 word sentences from Proust, they 

don’t stop and say, oh, I can’t do that.  

Now, before you say, oh, that’s not happening, literally I am being given letters 

every day from not educators like us, but from professors of English literature in 
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graduate schools who are complaining to me that their students no longer want to read 

novels of the 19th and turn of the century because they’re too long and the sentences 

are too hard. Now this is -- I don’t want to say it’s inexcusable. It’s understandable. But it 

shouldn’t be like that. We have to have complex thinkers. And syntax is a neglected 

aspect of the complexity of language. And it needs to begin from the beginning. Our 

children are learning Nancy noun and Vicky verb in the first grade, and in the second 

grade, well, we just use their last names. Isn’t that cute? I hope you understood what I 

just said. We don’t keep saying Nancy noun and Vicky verb forever. We call them nouns 

and verbs. But I thought it was so clever, I didn’t think of this. A first grade teacher in 

Lexington said, well, we’ll just tell them we only use their last names after first grade. 

So they know their nouns and verbs and adjectives and adverbs and 

prepositional phrases, and they are able to make sentences of increasing complexity 

that match the complexity, their increasing complexity. There’s a reciprocal relationship 

going on. And we need to be aware of it and we need to teach it.  

As far as morphemes, most of you have some familiarity with how important 

morphemes are, but I want to underscore it’s more important still than you might know. 

It helps orthographic fluency. You see unjammed and you got three units. You know 

your double letter rule. Some of you might have forgotten it, but you know those three 

units, instead of eight letters, gives you an immediate step up on finding the 

orthographic patters you know. It gives you semantic information. Un tells you 

immediately not. It gives you syntactic information. They know their rules about S and 

E-D. And we have strategies for doing it. But you see, morpheme knowledge teaches us 

what words mean, how they work, and we can read them faster the more we know it. 
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And we can start it from the word go. We can start -- little two-year-olds have 20 

morphemes. We can teach our six-year-olds how to use morphemes. Slowly, but until 

the point where, like you, read this out loud everybody. 

AUDIENCE: [inaudible] 

MARY ANNE WOLF: How did you do that? And why didn’t you go -- and what do you 

think that means? Perry -- okay, and where, around where? Okay, the heart. Aha, am I 

a cardiologist? No, no, no, no, no, what am I? Cognitive neuroscientist, so then you 

have to say the ventricles of the brain. Ah, big deal. Nodes around the ventricles making 

mixed things to go wrong. This is a seizure disorder, very rare. The reason why I tell you 

about it is that it’s almost a proof of what I’m talking about, the reading circuit. Nothing is 

the same about all these patients except they’re all disfluent. Some are dyslexic, some 

are not, but all of them have had some node in the beginning of their ventricles, in the 

middle, or in the posterior that are causing their reading to slow down, to be laborious, 

to be disfluent. In other words, the reading circuit is affected in all kinds of different 

ways. So I need you to make that synaptic leap with me to understand how this 

particular phenomenon really illustrates how important all these areas of the circuit are 

to reading fluently and well. 

 And now that moves us into just this summative part of this lecture, and I just 

need you to have this almost Olympic-like view of POSSUM. The more you know about 

a word, the faster and better you will read and understand it. Now, the reality is if we 

stretched it out on a human brain, that POSSUM, what we see is what you saw on 

David’s brain. 280 milliseconds, more or less, and we’ve got all of this brought together, 
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and then the brain is ready to move from decoding into bringing together all its 

comprehension and background processes that, however, requires us to know that we 

should think. The worst worry that someone like me, Cassandra, would have is that we 

are making great decoders, but not teaching them the importance of expending those 

100 milliseconds for thinking themselves. 

 So I’m going to be moving you into a little conversation about dyslexia and about 

disfluent readers in general, but I need you to know that what I’m really talking about is 

the need to be fluent enough to allocate time to thinking, and to have the child know 

that’s the goal, not word calling, okay? So when you put all this view of evolution 

together, what you see is that we have a somewhat different view of dyslexia. We don’t 

have a view of dyslexia -- think this pair of [inaudible]. We don’t have a view that says 

this is the cause, this is the source. Rather, we have a view that says any of those major 

component parts are going to affect reading. And in dyslexia, we know absolutely that 

some of those older structures that are used in phonological and phoneme processes 

are weaker. They’re weaker.  

But there are other things, too, that we need to realize, including even in a small 

group of children the beginning of the process of reading, which includes some visual 

processing for some children. In other words, there’s going to be a more expanded view 

of potential causes that this idea of a circuit is going to help us understand, including the 

fact that the circuit has to work in tandem, in connectedness. It has to work between 

hemispheres. It has to work efficiently. So this is going to be translated in just a few 

minutes into curricula, so I need you to realize we’re moving into understanding the 
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reading circuit in dyslexia. And then we’re using information on all of this that will 

translate into curricula. 

And then the last whole possibility, and that is not exclusive, is that our children 

with dyslexia have a different circuit going on. And here I want you to look at our typical 

expert reading brain. And this is a meta-analysis. It will change. It’s not going to be the 

last thing that you hear about imaging on the dyslexic brain, but at this point we are 

seeing a delay at each component part. Now remember, that first 100 milliseconds, 

we’re not talking about phonemes. We’re talking about vision. And there’s a delay. 

And then if you look down on the right, you will see that over here you have the 

right hemisphere doing things that no expert reader does. That right hemisphere has a 

circuit that’s different. It’s using its strength, but it is making it inefficient. So our task is 

to figure out how to take an understanding of delay, processing speed delay, and 

difference in processing and figure out how best that we can help get at that 

automaticity issue. 

One of the predictors of automaticity in our children, and I want to say that if in 

five and six-year-olds we only have two or three measures, absolutely we have to have 

some kind of receptive vocabulary. We have to have some kind of phoneme awareness. 

And we also have to have some kind of processing speed proxy for reading. And the 

RAN was invented by my mentor, Martha Dinkel, and then she and I went on to make a 

RAN and a RAS. RAS is alternating stimuli, so it goes letter, number, letter, number, 

color. But the idea here is this is a mini-circuit. That’s what it is. Before the child learns 
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to read. That gives us a window in how fast the brain puts together visual and verbal 

material, all right, in different ways. 

So that’s why we use that to try to build up our understanding before the child 

reads, who’s going to have phoneme issues, decoding issues, and fluency-based 

issues? Now the reality is that in the United States, 37% of our fourth graders on these 

Nathan -- these national grade cards are disfluent. Okay, they’re not proficient. Are they 

all dyslexic? Absolutely not. You know, 5-10% of our kids. Another 10 may have some 

language issues. But that’s not all dyslexic. Now it’s worse than that. This is when you 

take off the cover and you see, just like Gene Chaw was saying, what is it about our 

children that’s going wrong, especially with our African-American boys? But the reality is 

that 61% of our African-American kids are not fluent in fourth grade, and 54% of our 

Hispanic and Latino kids. This is unconscionable. It means 10 million kids, 10 million 

kids are not going to reach their potential.  

So there are many effects on fluency from the word go, from affect to making you 

decide to quit. In some instances, it’s just too hard. But I want to emphasize right now, 

as we’re moving into our curricular part, I’m not talking just about speed. I’m not talking 

about words per minute. Of course, I am as an index. I’m talking about reading to get 

those parts fast enough, working together fast enough to really understand. So it’s 

ultimately all about getting the parts established, the parts connected, and the parts able 

to work together at sub-word level, word level, phrase, sentence, text. So we’re talking 

about POSSUM. And I didn’t say, and this is very important, someone mentioned that 

earlier. I didn’t say with the P pragmatic uses of language. Absolutely. I just 
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remembered to say that right now, so okay. I probably just confused you by interrupting 

your thinking. Know that I know I do that, and I apologize. Now we go back. Okay. 

So we’re talking about POSSUM, these linguistic components, and I’m talking 

about levels of word application. And that’s all going to happen. And here’s the really big 

difference: when words are encountered. This is very different. This is why it’s called 

dynamic. We are not talking about learning our letter patterns on Monday and maybe 

having a spelling test that probably has nothing to do with those words on Friday. You 

know? I’m talking about the minute those core words, those words that will help the 

child learn about how English works, we work on everything within the same 24-hour 

period. When a word is encountered, POSSUM is encountered too. And when a word is 

encountered, it is at the letter, letter pattern, word, and sentence level. And then we put 

it together in little, tiny minute stories that I’ll show you in a little, tiny bit later, in which 

we make the mind skip from one meaning to the next. So a word like tap can be used -- 

or word like bat can be used with all its meanings in a tiny, little story. 

Now I am an old English major before I did this. I am embarrassed. My old self 

would be embarrassed by the quality or lack of in the narrative in these minute stories. 

But after saying that, there are stories like duck, duck, which no English major could 

have thought of because they wouldn’t have ever done that. But those words tell you 

that the duck has to duck its head. And when the bat bats or bats, and when the ram 

rams, and when the jam jams, all of this makes the mind skip, skip between semantic 

context and syntactic uses. And that’s what we’re trying to do.  
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And in so doing, we are uniting not just the fluent, cognitive, and linguistic 

processes. We are, we hope, uniting it, as David Rose always says -- David Rose is a 

wonderful researcher in Boston who always says make the limbic system engaged. We 

don’t have to talk about limbic system, but we have to have an engaged brain, an 

engaged teacher, an engaged child. Because when we talk about thinking, it’s thinking 

and feeling. So we’re talking all at once about a child who is learning to feel and to think 

in their work as a young reader.  

Now I’m going to say only one small thing about the heterogeneity in dyslexia. 

More than 15 years ago, my dear friend, Pat Bowers, and I wanted to help people 

understand there is more than phonology at work that is not working correctly in our 

children. And so we used a term like double deficit to emphasize that some of our 

children have processing speed or naming speed issues. Some have phoneme issues, 

phoneme awareness and decoding. And some have both. The reality is that we know 

that when those two come together, you have a super-whammy, a double whammy. I 

don’t even want to talk about deficits right now. I try hard just to really be thinking about 

areas of challenge for our kids.  

Well, processing speed is one of the real challenges of that expert reading brain. 

And in our children who are dyslexic, one-half of them have both phoneme and naming 

speed issues, and they are our most impaired. Our RAN, RAS, RAS scores in particular 

in kindergarten can pick that double deficit kid out. But here’s the rub. Most of our 

batteries don’t have that kind of test, and so 17% of our kids have fluency issues and 

they are not caught. They’re decoding okay. Their phonemes are okay. About one-fifth 

of our kids are going to -- unless we have those tests in our batteries, they’re not going 
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to show up till third grade. And then they’re going to show up as fluency and 

comprehension issues that we didn’t know where they were. They’re always there. 

Okay, they’re always there. 

This is a really tricky thing, but our understanding of hundreds of kids in Canada 

and the United States shows us that we have this one group that slip through us, and 

they are only fluency in the beginning, and then that fluency impoverishes -- or impedes 

their ability to bring their natural background, knowledge, skills to bear. And so they end 

up looking like comprehension failures. We can catch them, okay? And then, of course, 

we have our 21% kids who have phoneme problems, but we’re going to catch them. 

Thank god we’re going to catch them. We’re going to catch our double deficit. But we’re 

not going to catch these kids down here.  

We also may not catch a 10% we are struggling to understand, but they seem to 

have fluency at the text reading level, okay? We aren’t catching them with the RAN and 

we aren’t catching them with phoneme awareness, but we are catching them with text 

level fluency. There’s more to understand about that, but I tell you this just to show you 

there are real differences in our children. And in order to make that translate into our 

curricula, I need you to now pull all of this lecture together in one next -- our last 25 

minutes together. 

Okay. All of this means the following principles. It means intervention has to be 

addressing each of those recruited structures in the circuit, each of them explicitly. Next, 

it means that we need to be teaching connections: letters, letter patterns, meanings, 

syntactic uses. We’re going to put them together as a word is encountered. Next, we 
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need to always not just end our work when they are accurate. That is a great 

temptation, and I hate to say oh my gosh, there’s more, but there is more. We have to 

make it accurate and just a little faster than where it began. So we need to push that 

system a little bit to become ever quicker in retrieving the representations from all of 

those areas. 

Finally, we need to have a complete emphasis on all of the things that most of 

you have learned from all kinds of seminars and workshops on comprehension 

strategies. They have to be explicit, but in addition we are putting them in a somewhat 

different platform that I’ll tell you about in just about 10 minutes. But we put it within the 

context of always making sure the kids know we want to know what they think and what 

they feel. That is really our major thrust. 

This is a next slide you will not get. It is too ugly for anybody in this whole 

audience. Ha, it’s gone! Whoosh. I love it when I can do things like that. I just saved you 

from this horrible -- okay. Now I’m going to lead you through about 10 years of research 

in 10 minutes. Isn’t that a killer? You do these randomized treatment control designs. It 

takes you forever to get the grants. And then you get the grants, it takes you forever to 

analyze it. It’s all in the Journal of Learning Disabilities under these authors: Morris, 

Robin Morrison in Atlanta. Maureen Lovitt and myself in our group. And it’s all there. It’s 

in 2010 and 2011. 

The research is after us understanding what interventions ultimately work best for 

which kids. But at a bigger level, what I want you to realize is that what we’re trying to 

do is to compare the amount of dimensions an intervention has for its effectiveness for 
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children who are super impaired. All our kids are about ½ to 2 standard deviations 

below their second and third graders, okay? Atlanta, Toronto, Boston. 

Now what we did, we took a well-established program that Maureen Lovitt had 

been using for decoding the SRA. We studied it with Project Read, with Orton 

Gillingham, so we’ve got all kinds of different comparisons, but basically what we’re 

saying is a tried and true, very systematic, phonological program, and the we add to it. 

So we have it by itself, we have a control group that’s just the classroom control, and 

then we have a first multidimensional program. This is the phonics or phonological 

analysis program. Then we have our first multidimensional program by Maureen Lovitt 

called FAST, or Empower Reading Now. But it is phonology, morphology, orthography, 

and metacognitive strategies for learning. 

Okay, so different dimensions. In POSSUM, it would be the P and the O and the 

M, POM, okay? Plus metacognitive strategies. And then we have invented our own 

programs. You know, full disclosure, this is RAVO. It was just published. Worked on it 

for years, but it’s only just now published. And it’s basically the multi-dimensions of 

POSSUM, okay? So just so that you know what it is for, we were using it and are using 

it in an RTI kind of a model so that it’s for second and third tier kids. And basically -- I’m 

just going to move. What we’re trying to do is show a multidimensional program that’s 

systematic, that is teaching words as they are encountered in all their connectivity with a 

lot of engagement. And Maureen Lovitt’s program is also equally very, very engaging.  

Now this is what it kind of looks like schematically, all right? You have words that 

you’re learning, their phoneme, their letter patterns, their meanings, their morphemes, 
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and how they’re used at multiple levels like sentences. Now what we do, we use 

metacognitive strategies too, but we use a little trickiness. We use visual mnemonics for 

our strategies so the kids get attached to the characters. So our first character is Mayor 

Mic, who teaches MIC is for many interesting connections. And he goes around Ravo 

Town and he’s teaching semantic neighborhoods. Really, that’s what he’s doing. Of 

course, the kids don’t call them that, but they are learning all the connectedness among 

words. And then my absolute most favorite character is Ms. Mim. Ms. Mim is a spider. 

We had to redo this spider 100 times because I’m scared of spiders, so it had to be cute 

and nice rather than scary. Okay, so this is Ms. Mim. She teachers kids polysemy. MIM 

stands for many interesting meanings. And so they learn mim words and they learn how 

to say -- she’s saying mim very fast, she goes mm. All kinds of ways that are literally 

visual and verbal mnemonics. 

We teach morphology, affixes through ender benders. See this guy here? He’s 

an ender bender. Now think of this. If you can think of this faster than I -- this was my 

crowning achievement as a strategy. Ender benders contains three ender benders. Do 

you get it? I hope so. I mean, listen, by the end of a talk like this, you’ve got to laugh a 

tiny bit. I mean, there’s just -- neuroscientists have no humor. I mean, they try, but -- so 

you got to laugh just a tiny bit. But it took me three months to figure that one out. But 

anyway, the point is all of these strategies are ways that we teach the kids POSSUM, to 

have one thing in mind. This is the jam slam man, who teaches blending. And the kids 

love it. Well, I do too.  

This is Ms. Mim again. Now this is what I mean that we teach all these webs of 

meaning. But I don’t know if I said this to you, but we always leave one space for the 
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kids because they come up with meanings we hadn’t ever thought about with all our 

Edward Fry lists and, you know, all these lists all over the place. We never thought of 

this one for bat. Little first grade boy. Little first grade boy. 

But the point is the children are learning the connections among words, among 

the meanings. They’re learning how morphology works. They’re learning that -- like Mr. 

Ed is always going backwards, the past tense. You know, some of you are laughing. 

Give me a break here! This is really hard to make these funny. But the kids, luckily, like 

them.  

But now what about syntax? We have -- as it progresses, more and more 

syntactic components are being taught to the kids. But the real work goes on in these 

little minute stories, in which we’re really after, ultimately, deep reading. We want them 

to be able to do the flexibility that moves semantically and syntactically through these 

sentences like Sam tracked the tracks by the tracks. You know? I mean, do you 

understand the quality of an English literature major being forced to do this? There are 

constraints here I never in my life thought I would have in writing, but it helped us help 

the child. So these stories, a lot of them were mysteries. And this was a wonderful little 

mystery where he finds this -- well, I would say go read it, but you won’t.  

But the point is we’re introducing these children to ways of using words in new 

ways. And a lot of times mysteries and these stories help them think in a different way. 

We’re teaching the beginnings, therefore, of inference, of deduction, and insight. And as 

the stories get more and more complicated by the end, the stories are chapters. And we 

have whole chapter books that the kids never had any idea that they would have before. 
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And the chapter books especially are introducing them to these concepts of what we 

call deep reading.  

But perhaps most importantly, we use the think thrice strategies on these stories. 

The first, think ahead, are like all the prediction and the comprehension monitoring. Or 

not comprehension -- think back. But all these kinds of things. You know, picture walks, 

all these things that you do for comprehension. And then think back. They learn the 

parts of a story. What kind of a story is it? What is a plot, a background, characters, 

setting, all these things? And then they have comprehension monitoring. What weren’t 

you getting? Was there something -- but the third strategy is the one I need you to 

realize how important it is. Think for yourself. Every single one of the kids realized that 

when they’re reading these stories, that’s the end, that’s the goal. 

We’ve had many different kinds of interventions. I want to give you the program 

results from the most difficult studies. These are randomized treatment control designs. 

Robin Morris, my colleague from Atlanta, designed them. He’s one of the absolute best 

methodologists. And I’ll never forgive him. It was 10 years of my life that was like, oh my 

god. If you can imagine getting all of these careful controls. We controlled for SES. We 

controlled for IQ. We controlled for race. Every program had to have all these cell sites. 

It was amazing. But at the end, we have data that’s so important for you to understand. 

I’m only going to show you a few pieces of it, but before I even show you that, I 

want to tell you what I told my colleagues at NABSE, the National Alliance for Black 

School Educators, last week. These data absolutely show -- and I need to have a slide 

here. I should have brought my NABSE slide for today, too, but what they showed was if 
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you divide our kids according to SES or IQ or race, you get the same thing happening 

across all of these studies, and that’s this. It begins with a gap. And some people said, 

oh my god, no one’s -- the RAVO’s too linguistically sophisticated for these kids with low 

SES, blah blah blah blah blah blah blah.  

This is what happens. They begin with that gap. And by god, they still have that 

gap when they end. I cannot tell you a good end of that part of the story. But the slope is 

the same. They were learning just as fast. And the lowest kids still had that gap, but 

they had the highest slope. In other words, the ones who had the most to learn actually 

really learned. Gap is still there, but across race, SES, and IQ, and all that’s in that 

Journal of Learning Disabilities article, we are able to change the progress. It also, 

however, in talking to NABSE, I had to squarely say what is so obvious. We went in 

second grade with a gap. It has to be helped before the kids get to us. Everybody 

concentrated before they ever come into that second grade space where there is failure 

written. We want to have already worked on some of these language skills. 

Now I’ll show you three or four slides only. If we look at word attack, where both 

the classroom instruction and the strict -- basically more unidimensional decoding 

program, which is blue, that’s what those programs are really working hard towards. 

What we found is beautiful. We found that the multidimensional, which actually in 

essence spends less time on only more phoneme awareness and decoding, actually did 

better on word attack. That was a shock, except it’s what I’m talking about. The more 

you know about these words, the better you are at reading them. So it all adds to your 

ability to decode the words. You saw that result in word identification and real word and 

pseudo word. So it was quite strong and robust 
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This is probably the most difficult kind of result and there is no perfect fluent 

comprehension measure out there. There are decent ones. At the time of this test, the 

gold standard was the reading quotient from the GORT. It’s got its issues, but if you look 

at the result, you’re going to see two things. Almost all of the data on so many of the 

large intervention studies shows you this result here, that our kids simply aren’t making 

many gains in fluency. They did well in word attack and word ID, but when it came to 

fluent comprehension, they weren’t doing as well. This multidimensional program and 

this multidimensional program, this differed on two things: semantics and syntax.  

And we believe those additional emphases were really playing themselves out in 

fluent comprehension. And they certainly were in our test of how the children 

approached words. So we had trained word tests and untrained generalization tests on 

the word R. They’ve got a whole lot of different slides and I’m only going to show you 

this one to represent the whole. What happened was that the end of the program 

showed the kids on the trained words absolutely, significantly better in the RAVO, the 

multidimensional program that emphasized semantics. No question. Okay, trained 

words, great. Generalization just as powerful to untrained words. 

Okay, that’s pre-post. Now the best result. The following year, we’ve just run all 

these data, we did a one-year follow-up in which we looked at trained and untrained 

words. This was the -- this was, to me, my most important result other than the fluent 

comprehension one. The kids not only maintained their ascendency, their knowledge 

about polysemy. For the trained words, they got even better with the untrained words. In 

other words, they’d gotten it. They got the set towards understanding language in this 
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particular more nuanced and complicated way, the way that English actually really 

works. 

Now we are beginning to do some work with pre- and post-brain imaging, but 

that’s the future. And that’s not for now. I’m going to end now, and then I want to open it 

up to a more like seminar feel  for some of the questions by ending with my dear 

novelist in New England, John Updike, who died not that long ago. And he always said 

something that struck me about our work together, whether it’s in lectures or in 

workshops or in just what we do in a classroom with our kids. A good story ends, ends 

with an open door. The text that Proust was trying to talk to us about, they don’t end 

with that author. They end with us. The author begins us. The open door is what we do 

with our children. When I talk about a Proustian principle, when I talk about fluency, 

when I talk about a reading circuit of this beautiful brain’s new capacity to read, what I’m 

talking about is opening doors for all our kids, for all their intelligence, and all their 

imagination. That’s what I want for you to think about. 

There are many doors and ways , pathways you can take this information. For 

us, this intervention, RAVO, is really about the opening of potential doors for kids who 

are otherwise almost disenfranchised from their own language. We have got to break it 

all open and in some ways start anew the fresh teaching of language with our children. 

So with that, I hope you have been somewhat refreshed by this knowledge. And for me, 

I thank you so much for coming on a summer day. Thank you. 
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So, many of you are just tired. You want to just go out and just go. And the rest of 

you, you just stay and we’ll talk and we’ll -- I’ll just -- we’ll transform this into more of a 

seminar for 10 minutes. Okay, so any questions you have. Yes, you. 

AUDIENCE MEMBER: You talk about the verbal language and what’s the relationship 

in terms of how the brain works? And what parts of the brain are lighting up? And that 

connection with reading. 

MARY ANNE WOLF: Okay, so your question is what is the connection between verbal 

language and what’s happening in reading. And I’m going to tell you it is -- the brain is 

intimately giving -- I mean, those are the core parts of the reading circuit. The brain 

literally represents our words. There are neurons that -- it’s just the way -- you know, 

when you see little patterns or letters that flash, that’s what happens with your words 

too. Those connections are real in you. And they translate behaviorally into these kinds 

of results. But verbal language, that’s one -- that’s more than half of the circuit itself.  

And, you know, we can show you all kinds of areas of the brain. It gets beautiful 

when you think that certain phonemes, they’re not just -- they’re not just happening in 

one place in the brain. For example, for years we didn’t know that the cerebellum, the 

cerebellum, which is all involved in motor and all this, it’s also involved in how the 

sounds and the meanings of words are working. So when we talk about what’s 

happening in the brain, there are multiple areas for all kinds of different aspects, 

whether it’s sounds or meanings or syntactic functions. So much of your brain is 

absolutely at work. And it’s not -- you know, it’s not just one layer. That gets us into a 

different kind of a lecture, but so many layers of your brain are actually working on 
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language. Not just cortex. It gets wonderful. Actually, the more you study the 

complexity, the more you will have a fresh admiration for your own brain. Yes? 

AUDIENCE MEMBER: [inaudible]  

MARY ANNE WOLF: The question is, to what extend do other methods use this 

approach? Well, to the extent -- 

AUDIENCE MEMBER: [inaudible] 

MARY ANNE WOLF: Well, okay. This is important. So these data right now are 

accessible to everybody. They are fairly new, but I have presented them for years. So a 

lot of my colleagues are using this. And you see it coming up in all kinds of ways. And 

you even see it coming up in television programs for children. And we know when it 

happens. Sometimes they tell us, sometimes they don’t.  

And you know what? At one point in my life, that mattered. It doesn’t matter a 

whit. Use everything. I die tomorrow, the principles, all this research -- not just me, all of 

us who are doing this research. That’s what matters, the application research. Some 

publishers are more aware than others. And one of the beauties that I really, really love 

about this work that our old program -- our program expands other programs. You don’t 

have to throw out a thing. It’s all useful. It expands, but it expands in a particular 

approach that uses core words and uses those to help us understand the whole. So it’s 

not an either/or.  

But, you know, I will have to say knowledge takes a while. And I have been doing 

this for a long time, and it took so many years before even some of my dearest 
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colleagues would admit that there was something beyond phonology. You know, so 

okay, it takes a while. Yes? 

AUDIENCE MEMBER: Have you noticed any relationship with white space on a paper 

and processing? 

MARY ANNE WOLF: Oh, you’re so interesting with that question. I’m going to -- I was 

invited out of the blue to a castle in Vienna. You can come. [speaking in German]. But 

it’s all about typography, font, space, how best to really apportion all this. And there’s 

research in Holland going on about this with dyslexia and what works best. I am not 

familiar with it, but I will be. At the end of August, I’m going. So there are people doing 

this kind of interesting work that’s more manipulation of the environment of print.  

And there are those -- a very fascinating work that’s being done with varying 

syntax spatially. So there’s a whole program that then gives space -- so you would say 

in the great, green room there was a telephone and a red balloon. Okay, so you would 

take that sentence and you would make it into its component parts for children who are 

dyslexic. And it’s done in Minnesota by a group who worked originally with someone 

who was doing vision research for the visually challenged. And so they were doing it 

originally with visual, but now it’s entered the syntactic domain. I’m very intrigued by it. 

But again, it’s using space to designate syntactic clause and phrase structure in 

sentences. Quite interesting. I think it’s called live ink maybe. I’m not sure. I can’t 

remember. 

SPEAKER: And please join me in thanking Dr. Wolf for her wonderful presentation. 

MARY ANNE WOLF: Thank you. 


