
>> Good afternoon and welcome to the first of three webinars on the current research around reading, 

reading disabilities such as dyslexia and other reading disorders.  This pilot is being brought to you as a 

courtesy with the support of the Pennsylvania Department of Education Bureau of Special Education, 

and I would like to give special thanks to Pat Hozella and Lynn Dell for their support throughout the pilot 

and this project, this webinar series.  I am Monica McHale-Small and I am a member of the Advisory 

Committee for the Dyslexia Screening and Early Literacy Intervention pilot, and this is my colleague Dr. 

Barbara Liberi, who brings a wealth of assessment experience to our field.  Moving to the first slide, 

many of you may be aware that, in October of this school year, October 23rd of 2015, the Office of 

Special Education Programs, the federal office, issued a guidance letter to State Education Agencies.  

There are several important points in this letter but two things that I would really like to point to begin 

this webinar is that the OSERs reminded states to review their policies and practices, to ensure that they 

do not prohibit the use of the terms dyslexia, dyscalculia, and dysgraphia in evaluations, eligibility or IEP 

documents.  The other important point to mention is that OSERs encouraged State Education Agencies 

to remind all LEAs of the importance of addressing the unique educational needs of children with 

specific learning disabilities resulting from dyslexia, dyscalculia and dysgraphia.  This series of webinars 

is exactly designed to help local education agencies understand those unique needs, at least in terms of 

dyslexia and dysgraphia.   

 

So, let me talk a little bit about the Dyslexia Screening and Early Literacy Intervention pilot.  This pilot 

could not have come at a better time because it came right before, it was initiated right before the 

OSERs letter came out around dyslexia.  So Pennsylvania is really in good standing because we not only 

recognize the use of these terms, but we are being very proactive in helping school districts learn to 

address and understand these unique needs of these learners.  Act 69, which created the Dyslexia pilot, 

was signed into law in June of 2014.  At that time Pennsylvania joined what is now the majority of states 

nationwide that has some type of legislation around dyslexia.  As of December of 2015, 28 states 

throughout the nation have either statewide dyslexia laws, or some type of legislation or resolution 

around dyslexia.  Pennsylvania's Act 69 was the impetus for the establishment of the pilot program, and 

this program, this pilot is running right now in eight different school districts.  As I mentioned previously, 

it started at the beginning of the school year, but last school year was a year of planning and training 

and I really do have to give my thanks to the Pennsylvania Department of Education Bureau of Special 

Education, and most especially Lynn Dell, for her support in really ensuring that we have a robust pilot 

going on in Pennsylvania.  The aim of the pilot is to bring early screening and intervention in order to 

attempt to mitigate those risk factors associated with early reading failure.  So why are we doing this 

pilot?  Early identification and direct, explicit, structured language instruction is critical to prevent or 

mitigate word reading difficulties and dyslexia.  And what we're going to be talking about this afternoon 

is a lot of the research that really, really underscores that fact.  Nationally, at least 15 to 20 percent of 

students experience academic failure due to reading problems, and statistics also indicate that 

approximately 80 percent of children who are in Special Education are experiencing reading difficulties 

and receiving reading support.  The majority of students who struggle with reading struggle at the word 

reading level, and neuroscience has clearly delineated how the brain organizes for reading and what 

type of instruction aids that organization.  So the goal of our pilot, unlike what most or many people 

feared when they heard about the pilot in the OSEP letter, our goal is not to identify every student out 

there and find every child with dyslexia.  In fact, our goal is to provide quality core instruction and 

intervention so that we can mitigate those risk factors and increase the number of students who are 



reading proficiently or better by the end of their grade.  We know how critical it is for children to be 

reading at or above grade level by the end of third grade.  The end of third grade reading, beginning of 

fourth, whichever one you want to think of it as, that predicts to later life success, it predicts to eighth 

grade reading level, it predicts to performance in those critical gateway courses such as algebra, and it 

also predicts to who is going to enroll in and complete college.  In fact, your chances of enrolling and 

completing college are much greater if you are above grade level by the end of third grade than even if 

you are on grade level by that time.  So this is the reason we're doing this  pilot, to ensure quality 

instruction for, right now, all children in that pilot, and eventually, all children in Pennsylvania.   

 

We know that there are better outcomes long-term associated with clear intervention because, as these 

children age and fall further and further behind their peers, not only are we dealing with a situation 

where there is less neuroplasticity and the brain is just not as amendable to intervention, but also, 

layered on top of all that are all of the anxiety and emotional kinds of self-concept issues that become 

associated with early reading failure.  And what we know is that many children are at risk of, for dyslexia 

or word reading disorders or struggles, but environmental factors can change those outcomes, and one 

of the most important environmental factors is the quality of instruction.  So how are we doing in 

Pennsylvania with early literacy?  This is some data that is from last school year, this is a graph here of 

our PVAAS data for the '14-'15 ELA, PSSA for fourth grade.  As you are all well aware, we do not have 

PVAAS data or growth data for third grade so this is our end of fourth grade data.  And all of you, I am 

sure, are very much familiar with this graphic because these four court tiles is how we think of and 

understand our PVAAS or growth data, with, of course, the upper right quadrant, they are our districts 

with stronger overall performance and with strong growth.  Rather than dwell on what these all mean, 

what I think is very important for us to look at right there is that purple line.  That purple line is 

approximately cutting off, it's the cut line for the schools that are showing 80 percent or better 

proficient advanced performance on the fourth grade PSSA.  So each one of those little yellow dots is, 

A., fourth grade, a school with fourth grade, and those yellow dots that are above the purple line are the 

schools that have 80 percent or more proficient and advance.  And what we know is that, with quality 

core instruction, most children should be able to be reading proficiently by the end of third grade, 

certainly by the end of fourth grade.  But you can see our data there from Pennsylvania shows that we 

have some work to do around core instruction, and that we have to keep moving.  Now people will say, 

well wait a minute, that's not fair because remember, last year was the first time that the PSSA was fully 

aligned with the PA core and it was a more difficult test and perhaps schools weren't quite as prepared 

as we would have hoped or they would have hoped, but I think it's important for us to remember, while 

that is true, the other data that we've had for a long time is our NAEP data, and our NAEP data from 

2015 shows us that still, only 41 percent of public school children are performing above basic, so only 41 

percent of fourth graders in Pennsylvania, on the NAEP, are scoring at the proficient or advanced level.  

So certainly we have some work to do with our core instruction, and with understanding and intervening 

early with our students to ensure good reading outcomes. 

 

Now we know that reading is an incredibly complex process.  This is Hollis Scarborough rope, many of 

you probably recognize this rope, and I like this rope because it's a really good illustration of everything 

that has to be working together in order for someone to be an effective, an efficient and skilled reader.  

The bottom part of the rope is the more foundational skills, and you can see that each strand in the rope 

is a different type of foundational skill, we have the phonological awareness, decoding abilities and sight 



word recognition.  And the top part of the rope are the more complex language comprehension skills 

that will impact reading comprehension, so those would be things like the background knowledge, 

vocabulary, understanding and using different language structures such as syntax and semantics, and 

finally literary knowledge, concepts of print, and then later, as children advance, understanding of 

different genres of writing.  So all of those things have to come together in order for children to be 

skilled readers.  And what current neuroscience is starting to understand is just all the different 

processes and brain activity that goes into all of those different pieces of the rope.  And much of what 

we have learned about the reading brain, as it is now called in the literature, comes from research 

specifically on dyslexia.  Dyslexia, as we mentioned before, is something that has been recognized for 

quite some time, and neuroscience has really exploded the understanding of what exactly dyslexia is, 

and what dyslexia is not.  So let's talk a little bit about what we mean when we say dyslexia.  This is the 

IDA definition, the International Dyslexia Association, and this is the definition that's also used by the 

National Institute of Child Health and Development.  And I'm not going to read the definition for you, 

you can do that, but essentially what this definition says is that this is a learning disability that is of 

neurobiological origin, and it is characterized by difficulties with accurate or fluent word recognition, as 

well as poor spelling and decoding abilities.  It goes on to talk about that this disability, dyslexia, arises 

from a deficit in the phonological component of language.  It goes on to talk about its unexpectedness 

due to not only cognitive, other cognitive abilities but also its unexpectedness due to the fact that the 

child may have received what is thought to be effective instruction, and then it goes on to talk about 

comprehension as a secondary consequence to the poor word reading skills.  So that's the definition 

that we're primarily using here in the United States.  Next is the definition by the British Dyslexia 

Association, and this is a definition that I like a little bit better because I think this definition really pulls 

in some of the more current research around what dyslexia is, and what processing abilities are related 

to dyslexia.  So, the British Dyslexia Association also acknowledges that this is a disability that affects 

word reading, word reading as well as spelling, and it also acknowledges the role of phonological 

processing deficits, but it goes on to talk about rapid naming deficits and working memory and 

processing speed deficits that also play a role when children are struggling at the word reading level.  

But what we do know is that dyslexia is a word reading disability, so it is at the word level, the ability to 

decode words, and also to encode words.  So dyslexia is a reading disability, but not all reading 

disabilities are dyslexia. 

 

So what are some of the things that science has highlighted, and as I've been alluding to, the 

neuroscience around our understanding of reading and reading disorders has been exploding in, I would 

say probably, would you say the last ten years or 15 years? 

 

>> Ten or 15 years. 

 

>> Ten or 15 years.  And even in the last five years it's just amazing, it seems like every month or so 

there's a new finding that is coming out.  So, historically, from around the, somewhere, I think it was 

1830-something when the term dyslexia was first coined, well through the 1950s, dyslexia was thought 

to be a visual processing disorder.  So, I'm sure all of you have seen the jokes about dog versus god 

correct, right, so everyone was thinking of dyslexia as seeing words backwards, or mirror images of 

words.  But it was in the late 1990s that various researchers started to understand what dyslexia really 

is, and Sally Shaywitz, whose name is probably the name of all the researchers out there who's most 



associated with the term dyslexia, so Sally Shaywitz published an article in "Scientific America" in 1994, 

about what is called a new theory of dyslexia, which talked about core phonological processing deficits.  

From there there's been a convergence of neuroimaging data around the notion that dyslexics process 

reading differently from normal or typically developing readers.  And the other piece that has been 

converging out of the neuroscience evidence is that intervention, applying the correct intervention at 

the correct intensity, can begin to normalize the reading surrogate in many cases.  And this seems to be 

more true when children are younger than when they are older.  So dyslexic children often do learn to 

read very slowly and haltingly but, without that intensive targeted intervention, they aren't using always 

the same exact areas of the brain, and thus they're not as efficient readers as children who are typically 

developing.  More recently, and this goes back to why I really do like the British Dyslexia Association 

definition, more recently Maryanne Wolf and her colleagues had demonstrated the significance of rapid 

automatic naming facility as another factor in children with dyslexia with those word reading deficits, 

and a little bit later on, we will talk about different subtypes of dyslexia, which will show that some 

children do have primarily those phonological deficits, but other children have more orthographic 

deficits, and some children have both deficits.  And then what I find extremely exciting, but maybe it's 

just me because I get excited about these things, I think it was in 2013 Laurie Cutting and her associates, 

and Laurie I believe is at Perdue University and she works with some folks up at Haskins Lab, she has 

started to unravel the neurobiology of reading comprehension disorders, and their findings in that 

article that they published in 2013 suggest that these disorders are indeed different from dyslexia, and 

that they are related to weaknesses in accessing the lexical semantic representations of words and 

understanding words.  So, at this point, I am going to hand this over to my colleague Barb, who is really 

the neuroscience expert between the two of us. 

 

>> Well, as we all know, the brain matters in all learning and academic tasks but there are still very many 

misunderstandings that exist, both in the general public and among educators.  So, one of the myths 

that I think is fairly common is that people think the left side of the brain is for language and the right 

side of the brain is for processing visual motor activity.  But, in reality, we know, thanks to neuroscience 

and neuroimaging, that both hemispheres are involved in language processing as well as in visual 

perceptual motor processing.  Another myth is that all children use the same brain area to do academic 

tasks like word reading or math computation and, as Monica just went through, some of that 

neuroimaging that has been done, we know that that is not true, that there are different regions of the 

brain involved with individual processing.  Another myth is that since all children learn the same way 

then they should get the same instruction, and if they don't succeed, provide more of it.  And that, 

there's some kind of wisdom to giving people more time, more intensity, but often what we're really 

needing is a qualitatively different type of instruction.  So, and another myth is we're born with a brain 

that's hardwired and you can do little to change the brain to overcome disability, that's a huge myth.  

We know there is tremendous plasticity to the brain, that there isn't any complex human behavior that 

is processed in one area of the brain, there are multiple regions of the brain that are involved in complex 

human behavior and there's a lot of variability in cortical organization.   

 

>> Ready? 

 

>> And we only use ten percent of our brain.  Wouldn't that be awful if we were missing 90 percent?  So 

that's a pretty big myth I would say.  This next slide is just a kind of quick overview, you see that large 



pink area is where the frontal lobes are and the brain is divided into two hemispheres, each which 

contain the four lobes that are present on this slide.  So the frontal lobe is the seat of executive 

functioning, and to the rear of the frontal lobe but still part of the frontal lobe is the motor cortex.  And 

behind the motor cortex is the sensory cortex, which is at the front of the parietal lobe.  The parietal 

lobe processes sematic information from the skin, from muscles, I'll talk a little bit more about that in 

the next slide but that's where the parietal lobe, again, on both hemispheres.  Then the yellow section 

there is the temporal lobe which is responsible for auditory processing and comprehension.  And in the 

rear, that blue one there, is the occipital lobe where vision is processed, and beneath that is the 

cerebellum.  And, if you see a little bit further beneath that, down into the brain stem and the spinal 

cord, you have the medulla oblongata responsible for some basic brain functioning, breathing, heart, 

respiration and so forth.  So the cerebrum and the neocortex, the neocortex is really the outer layer of 

the cerebrum, and it's where all higher brain function takes place.  The posterior lobes are the temporal, 

parietal and occipital lobes, and that, they are where information is coming in.  So the temporal lobe 

processes auditory information, hearing, also facilitates understanding comprehension and object 

recognition.  The partial lobe is the somatosensory lobe and, as I said, that is taking input from the skin, 

from muscles and joints, and making sense of temperature, pain, pressure, and allowing us to interpret 

that.  Allows us to, just through touch, be able to sense a shape of an object, understand the texture of 

an object, so that's what the parietal lobe is doing.  The occipital lobe is for vision, seeing, words, faces, 

color, again, those three lobes are input from our bodies and our senses.  The frontal lobe is where the 

seat of executive functioning, it's where motor activity takes place, and it's responsible for output.  So 

we have drawing, writing, other motor activity, is what is happening with the frontal lobe.  A couple of 

pieces there, the dorsolateral prefrontal cortex is implicated in attention deficit in attentive type, and 

the orbital frontal cortex, which is a little different from where the dorsal lateral prefrontal cortex is 

located but, the orbital frontal cortex is implicated in ADHD hyperactive type, and it has rich connections 

with the limbic system.   

 

Four brain structures in the frontal lobe include the basal ganglia, which is involved with motor 

movement, posture and executive functioning, and the limbic system which is involved with processing 

emotion and it includes the hippocampus, which is the seat of memory, it includes the amygdala which 

is the emotional valance, so it kind of alerts you if something that you are experiencing is going to lead 

you to fight or flight, and then the cingulate which is part of, the anterior cingulate in the frontal lobe, is 

responsible for executive inhibition and monitoring.   

 

>> Okay.  So, before we go onto the next slide, we're telling you all this, and we understand that this 

piece is a little bit dry, but we're telling you all this because in order to keep up with the literature 

around reading, these are the terms that you're going to run into.  So when you read the research that's 

being done by Maryanne Wolf and Laurie Cutting and Ken Pugh, you're going to run into these terms.  

So you have to have a little bit of background, and at least a familiarity with these terms in order to 

really be able to plow through these articles and come to a better understanding about what we know 

about reading. 

 

>> So I apologize, I'm going to continue on with some of the terms because as you're reading you will 

want to be aware of some of this.  So a few more brain terms.  Gray matter is what, the neuron soma is 

grey matter with dendrites and axon terminals.  There's more grey matter in the left hemisphere of the 



brain, so these are the, again, the neurons.  Think of them as, I was told think of neurons as the houses, 

and then white matter is composed of myelinated axons that connect neurons.  So they're considered 

the highways, think of, and there's more white matter in the right hemisphere of the brain.  Multiple 

myelinated axons are known as tracts, and there's some very important tracts that you need to be 

aware of, one of them being the corpus callosum which connects the right hemisphere to the left 

hemisphere.  And another one is the cingulate which I mentioned earlier, that connects the anterior to 

the posterior regions of the brain so that, all of that input that's coming in in the posterior regions of the 

brain can be communicated to the frontal area of the brain, the frontal lobes.  Also the sulcus and gyrus, 

you're going to hear a lot of terms that end in something something sulcus, something something gyrus.  

Sulcus are fissures, and then the gyrus are bumps in the brain.  So, when you look at brain functioning, 

you have, and as a school psychologist you have to think about how the brain is organized in a functional 

way and what are the axes of assessment when you're going in to find out what's going on with a 

student, and so, there are really three axes of assessment that we have to think of, posterior, temporal, 

occipital, parietal, to anterior, frontal, so you're looking at the input, comprehension, sensory versus 

output, executive and motor.  Think of the posterior regions as where the learning is taking place and 

the anterior regions as where production is going to occur.  There's also the left and right hemisphere, 

that axes, the corpus callosum, and I will talk about that a little bit more in the next slides.  And then 

there's the anterior, which is the cortical regions, to inferior, subcortical axes, which is associated with 

psychopathology and regulating brain function.   

 

>> Okay.   

 

>> So when I, I know for me, when I'm assessing a student, I'm trying to think of all of those axes and 

looking at ways that I am going to assess those things.  In terms of hemisphere function and language, 

the left hemisphere is concerned with rote, detailed, local and concordment information, previously 

learned information, memory.  The right hemisphere is concerned with the big picture, global, novel, 

holistic, and discordant information, and new learning.  New learning proceeds from the right 

hemisphere to the left hemisphere.  So, language processes are represented bilaterally, and the left 

hemisphere appears to be specialized in identifying closely related words, single interpretations, and for 

sematic integration, for explicit language.  The right hemisphere is important for implicit language, for 

exploring multiple word meanings, distant sematic relationships.  And so why is that important?  Why is 

that important do you think?  So. 

 

>> Tell me why that's important. 

 

>> I think that's important so that, if we know that a child is struggling with implicit language, we have a 

better, it will guide us to identify the specific strategies and the specific direct instruction that would be 

needed to support that student in developing implicit language, making inferences, supporting 

conclusions, identifying multiple meanings. 

 

>> And I think another reason why this is important, building upon what you just said, is that, yes there 

is what we know to be high quality comprehensive instruction, but, we also know that we have, you 

know, kind of a limited timeline that will really let us intervene.  So if we can understand better exactly 

where the breakdowns are, or exactly what an individual child is needing, we can be more targeted in 



reinforcing the exact pieces of instruction that that child is really needing or struggling with instead of, 

as Barb said before, just giving them everything for a longer amount of time more intensively, the 

louder, harder, faster approach, to instruction, we can be more refined, and hopefully have better 

outcomes, if we understand exactly what those subtle breakdowns are for an individual child. 

 

>> Because there are critical periods for intervention.   

 

>> Correct. 

 

>> And the brain is amazingly plastic and will develop sometimes, often, collateral connections, but we 

need to identify problems early. 

 

>> Right, because while the collateral connections might occur, they may not always be the most 

efficient, and we want our students to be effective and efficient readers in the long run. 

 

>> Right, absolutely.  So, again, hemisphere functions.  One more. 

 

>> One more? 

 

>> Next slide. 

 

>> Sorry. 

 

>> Again, the left hemisphere is detailed, local, concordant, the right hemisphere is global, novel, 

discordant.  So in visual field studies that look at the fusiform gyrus, there's actually a fusiform face 

gyrus, and there's a left fusiform face gyrus and a right fusiform face gyrus.  And what we know is that 

the left hemisphere will process a familiar face, so if I showed you a picture of President Obama we all 

know President Obama.  But the right hemisphere is more specialized in a global perception so, if I just 

showed you a picture of someone you'd probably pick up the gender but you would not know someone 

who is not familiar.  So that's where the different hemispheres are active, and the way that they process 

visual information just as they differ in how they process language.  Another example, okay, for the 

parietal lobes, the left parietal is sensitive to local stimulus characteristics such as direction, orientation 

and pattern, the right parietal is sensitive to global, holistic and spatial configuration so, in applying this 

to a test like block design, Monica and I shared a moment, we were so excited as we  had both had this 

experience where we've tested a student and one block is going the wrong direction, all the rest is 

correct. 

 

>> Completely perfect, except that one block. 

 

>> One block. 

 

>> You just want to will it to be in the right spot. 

 

>> You really do.  And what that is is a left parietal error, so it's important to understand that a test like 



block design is processed by, it can be processed because people do process things differently, but it can 

be processed by both the left parietal parts of the brain, it's not just a right brain task.  So that error, 

where everything else is, the bigger picture is really okay but that details is off, is a left parietal error.   

 

>> Okay.  Okay, so let's go back a little bit to the reading brain, and this is what we have come to 

understand about the brain as it relates to reading, and again, most of this research has come out of 

dyslexia research.  So, what we know, and this is a quote from Sally Shaywitz who, I told you before, is 

probably the name that's most associated in the research world, or at least maybe the more popular 

literature around dyslexia popular literature.  I don't know if it's literature but popular writing  where 

her book, "Overcoming Dyslexia," is something that many parents have read, any educators, and what 

she says, and I believe that this is from that book, is that spoken language is instinctive.  Our brains are 

evolutionary predisposed for language, we come into the world ready to hear and learn to speak 

language.  It's built into our genes, it's hardwired.  But learning to read, we have to take that language 

model and kind of appropriate it for a whole new task that, when you really think about the evolution of 

human beings, it's not that long that we've been reading.  So, essentially, this is the reading brain, and a 

lot of those areas where, that Barb was just talking about, these are there, and you can see all these 

different areas, those different colors, are all things that need to be engaged when someone is an 

effective and efficient reader.  So essentially what's happening is we're taking some visual portions of 

the brain, the brain, the occipital lobes and the areas of the brain that are ready to go as soon as we, 

you know, arrive on this earth, for processing visual information, and then we have those language areas 

of the brain, and we have to get those different areas all connecting and connecting very quickly and 

efficiently.  So, back in 1997, a researcher by the name of Liberman said that learning to read literally 

rewrites the organization of the brain.  Right, those connections from the language areas to the visual 

areas, to the frontal lobes where we process more of the meaning, all of those things are not already 

connected, but in learning to read, we build those connections.  And we know what type of early 

reading instruction is the most efficient and effective in helping to build those connections.  We also 

know that typically developing readers have an easier time building those connections than children 

with dyslexia.  And you can talk about. 

 

>> So, this is just a slide to sort of show you what Monica was just talking about, the regions of the brain 

that are involved in pronouncing a word after hearing it, versus pronouncing a word after reading it.  So 

you see that you have, in pronouncing a word after hearing it you have the frontal lobe Broca's area, you 

have Wernicke's area, which is a comprehension area, and you have this white tract connector, the 

arcuate fasciculus.  I had trouble with that one, I was practicing that.  And the motor cortex because 

you're pronouncing.  When you look at the reading brain, you have some other areas involved, they are 

more of the cross-modal areas that will connect the temporal lobes and the visual lobe and the occipital, 

I'm sorry that's the occipital lobe, the parietal lobe as well.  So they're more cross-modal areas and, 

where you need rich associations to process this higher level academic task.   

 

>> And I think we can skip that slide because you just addressed all that. 

 

>> Okay, yeah. 

 

>> You just spoke through that one.  Okay, so now we're not going to go into great detail but, I think 



what you're beginning to see is that we know a lot about the brain, we know a lot about what different 

functions and skills and things that  we do every day, whether we're speaking, listening, reading, writing, 

walking, we now know a whole lot about exactly where those things happen in the brain and how much 

our brain has to do with all those different processes. 

 

>> And there are multiple regions involved in these activities. 

 

>> Right, right, so it's not ten percent, there's a whole lot of our brain that's engaged whenever we do 

almost anything at all, and especially with academic tasks, lots of different things have to be happening.  

So, some of the cognitive processes that are associated with reading, we have three slides of them, and 

what we're trying to get you to understand is that reading is incredibly complex.  You remember back a 

few slides ago where we showed you Hollis Scarborough's reading brain and all the different strands, 

well these processes are all the processes that have some contribution to the reading process.  Right 

now I am taking coursework to become an Orton Gillingham certified tutor, and I have to tell you that, 

the more I learn, the more I have to wonder how it is that anyone has learned how to read because I just 

am constantly discovering more about how complex this process is, and also how much there is to the 

structure of the English language.  So when we are assessing a child who is struggling with reading, all of 

these different cognitive processes are things that we have to be thinking about as a school 

psychologist, and we have to assess these things either formally or at the very least informally.  A good 

example of the informal, the age-appropriate speech and language development, we may not have real 

huge concerns about a child's language abilities because we hear them speaking, they're communicating 

with peers, they're answering questions, they're responding to directions, so how much formal language 

assessment has to happen outside of your regular testing of raw cognitive abilities may not be a lot, but 

it's certainly something that we have to think about.  If we have a child who isn't communicating that 

way, and who is struggling with reading, then we have to say well, what part does this play?  Again I'm 

not going to go through all of these, but just looking at these on the PowerPoint ,we have auditory 

processing, oral comprehension, phonological awareness, which, as we know, the phonological 

awareness is a huge piece of later word reading abilities.  We also have the processes, speed or rapid 

naming facility, orthographic processing, which is the linking of the orthography, the shapes of the 

letters and the letter combinations, and the sounds that they make.   And we know that, in our English 

language, we have certain letters that make more than one sound, and certain letters that when they 

come together with another letter, such as in a diagraph, they make a whole different sound.  Again, 

sometimes it's amazing that anyone learns to read.  Retrieval fluency is also a big piece of 

comprehending.  Right, we have to be able to quickly access that lexical knowledge and the semantics 

and understand what it is that the printed word, we might be able to decode it, but then do we have 

information about what it really means, and that relates to some of what Laurie Cutting has been doing 

with her research.  Verbal memory, especially short-term memory, working memory, visual memory is 

also very important in the, and both verbal and visual working memory.  All of these things need to be 

taken into consideration and assessed at some level every time we are assessing a child who's struggling 

with reading at either the word reading level or the comprehension level.   

 

>> This slide is just a kind of simplified overview of some, you know, primary regions of the brain that 

are involved in reading.  In the frontal lobe, the frontal lobe area, they call it the Broca's area, that's 

where spoken language is processed, of course, in conjunction and in connection with an area in the 



temporal lobe, the Wernicke's area which processes and understands spoken language.  Then the 

parietal temporal section in there processes word analysis, and then the occipital temporal is word 

form.  So these, again, cross-modal regions like the parietal temporal area, the occipital temporal area, 

and there are, this is very oversimplified but just to let you know what I'm about to go into next which is 

more brain information, and I apologize for the dryness of it but it is kind of importnat, I wanted you to 

have kind of a visual to see what we're connecting.  So sounds come from the ear to the auditory cortex 

which is the temporal lobe.  And the primary part of the auditory cortex that processes auditory 

information and phonemes is Heschl's gyrus, it's slightly larger on the left side of the brain than on the 

right.  Language comprehension occurs in Wernicke's area which is in the temporal lobe.  The superior 

temporal gyrus, here's where we're getting into bumps, and the superior temporal sulcus are the 

fissures, they're involved in phonological processing and social language.  And Broca's area, in the 

frontal lobe, is where expressive language occurs.  Now, Wernicke's area and Broca's are connected by 

this neural pathway we've mentioned before, the arcuate fasciculus, and there's a lot of newer research 

on this and the importance of this particular tract.  It plays a very important role, this tract plays a very 

important role in the development of reading, and learning to read improves the structure of the 

arcuate fasciculus.  You saw Gabrieli's... 

 

>> Right. 

 

>> ...work. 

 

>> John Gabrieli, who is a neuroscientist at MIT, presented at this year's International Dyslexia 

Association conference, and one of the things that he was pointing out, what was very interesting, is 

that it's actually the size of the arcuate fasciculus that's actually associated with how quickly and how 

well someone responds to intervention.  So the bigger the better in this particular structure, and what 

their research is now looking at is, is there a way, through earlier and earlier intervention, that they can 

strengthen that anatomical piece of the brain that will then strengthen receptivity to intervention.  And 

what Gabrieli stressed really was very affirming for those of us from Pennsylvania because it told us that 

we are on track with our pilot, because he said that it is critical to intervene in kindergarten and in fact, 

kindergarten may not be early enough, that the earlier we intervene, and the earlier we start to work on 

those underlying phonological processes and orthographic processes, the better able a child is going to 

be able to respond to intervention and have positive reading outcomes. 

 

>> And that has enormous implications for intervening early. 

 

>> Right. 

 

>> So, just want to go back to some brain terms again but, sorry, but it is important that you understand 

that there are tertiary zones that are cross-modal and involve all three lobes and they are the 

supramarginal gyrus and angular gyrus that are involved in reading and writing, they are connecting the 

temporal parietal and occipital lobes.  The supramarginal gyrus is, appears to be more involved in 

phonological and articulatory processing of words and the spatial appreciation of sounds, and it is more 

connected between the temporal and the parietal lobe.  The angular gyrus is located in the inferior 

parietal lobe and is bounded by the occipital lobe, and it appears to be more involved with mapping 



sounds onto symbols and semantic processing.  And then the inferior frontal gyrus is implicated, back to 

the frontal lobe, in reading comprehension.  And two last terms that I will bring up. 

 

>> And then she promises... 

 

>> I promise I... 

 

>> ...there won't be any more terms. 

 

>> ...will say no more brain terms, but the fusiform gyrus, I mentioned that to you before, the left 

fusiform gyrus is very active in visual word processing, learning and memory, and a piece of the, there's 

a new, not new but I mean a little section called this visual word form area, and it is located in the left 

occipital parietal sulcus bordering on that left fusiform gyrus, and it's, they're finding it's playing a very 

prominent role in reading and it connects visual recognition systems with language systems.  So it can be 

taking on another important role in the studies that are being done and with the help of neuroimaging. 

 

>> Okay, so how do we make sense of all this?  One of the things that Barb and I talk about, and we do 

actually talk about this... 

 

>> We do. 

 

>> ...when we get together socially so, you have to have a framework for understanding and integrating 

all of this neuroscience, and there are a couple of different models that she and I are both familiar with, 

there's Virginia Berninger's model, there's also Steve Pfeiffer's model, there's the cross battery 

assessment of Dawn Flanagan, there's also Brad Hales' model so. 

 

>> Cognitive hypothesis testing, and there's Dan Miller's neuroscience model. 

 

>> Right, so there are different models.  And essentially what I think is important to know as a school 

psychologist is that none of these models require you to learn a whole new set of tests, correct?   

 

>> Yeah. 

 

>> They might require you to pull in and supplement your testing if you're somebody who mostly uses 

the whisk, you might need to pull in a seed hop or some other assessments, but all these models are 

more about how you take the testing that you've probably been doing or years, and looking at it through 

a different lens, which is going to help you to better understand where the child is struggling and what 

the breakdown is, would you agree? 

 

>> Yes I would and George McCloskey would say the same thing, that you're bringing a different lens to 

it. 

 

>> Right.  So, if we look back at the slide here, this graphic is one that, for me, I find very useful, this is 

Virginia Berninger's pyramid where she is talking about three different word or written language 



disorders is how she characterizes them, because if you really think about it, reading and spelling are 

both around written language, as it reading comprehension.  So, at the base of the pyramid is your, 

what she characterizes as OWL, LD, oral written language, LD, and this is what we would really think 

about more as comprehension deficits.  And she talks about, for comprehension deficits, that the 

morphological and syntactic coding, and sometimes word finding, are implicated so, if a child is doing 

okay at the word reading level but they're still struggling with comprehension, then these are the kinds 

of things that you need to be looking at more carefully.  Probably all of us know by now that, for word 

reading, because of the National Reading Panel, phonological processing and phonemic awareness are 

critical things to be assessing for any child who is struggling at that level.  But we will find that 

sometimes children have very intact phonological processing, or phonemic processing, because 

remember, that processing is at the language, it's at the hearing level, we're not looking at letters, we're 

looking at the child's ability to hear rhymes, to hear and understand that words are made up of separate 

sounds of phonemes, that they can pull those phonemes apart, they can blend them together, that's the 

phonological processing.  And some children who have word reading deficits do okay with those things.  

So then we have to look more carefully at the orthographic processing, they might hear it, they might 

understand the concept, but how are they doing with quickly and efficiently linking those letter shapes 

and letter combinations with the various sounds.  For example, you might find a kiddo who you've tried 

over and over to explain to them that when ck comes at the end of a word with a short vowel it's always 

going to be cuh but they continue to do sucuh, and they can't quite remember that, so that's more at 

the orthographic level, and then of course, with dysgraphia, which is not as much of a highlight of what 

we're talking about today but it is something that we have to be looking at, that's where the 

orthographic and word form coding loop, it's more of the understanding and remembering these, the 

shapes of the letters, how to make them, and the sounds that they produce so that, when you are 

saying a word to yourself and breaking it into the sounds, the child is able to pull out and remember 

how to form those letters and letter combinations.   

 

So these next slides, just to go quickly through them, and one of the things that we said before, is 

dyslexia is a reading disability, but not all reading disabilities are dyslexia okay, it is around the word 

reading level.  And, if you think about the term dyslexia, it comes from the Greek which means, lexia is 

around words, not words, you're not reading words well.  And Berninger goes on to kind of talk about 

what I did just talk about with the impaired phonological coding, orthographic coding that that 

phonological or orthographic loop.  Okay.   

 

>> And this is a picture of the images of the brain, the brain of a child who's dyslexic compared to the 

reading brain or typically-developing reading brain, and for the non-impaired brain, you can see that 

they're using posterior regions of the brain as well as a frontal region of the brain, and in the brain that 

is ascribed as dyslexic, the posterior regions are disrupted, and there is an overreliance on the frontal 

lobe of the brain for reading.   

 

>> We can skip that right? 

 

>> Yeah we can skip, so that just shows qualitatively how different it is for the child who's struggling 

with dyslexia, that, compared to the typically-developing brain.  The dyslexia subtypes that, from Steve 

Pfeifer, how was an instructor that I had, he said there are three dyslexia subtypes, dysphonic, the 



difficulty with the phonological skills and sounding out of words.  There's a surface dyslexia difficulty 

with automatic recognition of words in print, and mixed dyslexia, multiple reading deficits involving both 

phonological and orthographic processing skills.  He identified reading comprehension disability, as we 

alluded to throughout this webinar, that is a different type of disability and we're starting to learn more 

and more about it.   

 

>> Okay, so, again, with the reading comprehension disabilities, this is definitely a very different 

situation, while some children with dyslexia who are struggling with the word reading, they can have 

very good comprehension because comprehension is very much linked to our background knowledge, 

our vocabulary and our verbal comprehension skills.  So children who have good word reading abilities 

but still struggle with comprehension, typically have some other type of disability, like Berninger calls it, 

OWL, LD.  And, let's see.  So again, just as Steve Pfeiffer said, this is something separate, these are 

children that have those strong phonological and orthographic skills, they can read the words on the 

page, but they have more impairment with syntactic and morphological skills.  And then finally, while, 

again, it's not a focus but, reading and writing very much go together.  And one thing that we do know is 

that the more we practice encoding along with decoding, the stronger both of those processes become, 

but it is possible for a child to have more of a primary dysgraphia, primary disability around the encoding 

piece, than with the decoding piece, although that is less prevalent than children who struggle with 

both, would you agree with that? 

 

>> Yes. 

 

>> Okay.  And again, we're not going to go through each point on these slides but this is something that, 

for you to consider when you're looking at a child who's struggling with reading.  And then I think the 

thing that we have to remember for all three of these types, whether it's dyslexia, dysgraphia or some 

type of comprehension deficit, working memory plays a big role in all of these, and that we have to be 

very attentive to that, because sometimes it's less about the children having the specific skills, the 

orthographic skills, the phonological skills and even the vocabulary and verbal comprehension skills, but 

because they have very impaired working memory, they have trouble putting it all together and keeping 

it together long enough for them to get meaning from the text. 

 

>> Yes, absolutely. 

 

>> Right.  And all of this is really helping us understand where we're going to concentrate our 

intervention because, again, if somebody has the phonological piece, we don't want to spend a lot of 

time with phonological training of that child because they get that part, so let's figure out exactly where 

that breakdown is, and then spend our very precious intervention time, because all of us in public 

schools know we don't have a lot of time, let's spend that time on something, doing something very 

targeted.  So, we're getting close to the end, and the thing that I think is very hopeful for all of us is that, 

answering the question, does intervention change the brain. 

 

>> Yes. 

 

>> Increasingly research is showing this.  Do you want to speak to this particular study? 



 

>> Yes, there's an article I wanted to share, yes a study I wanted to share about cortical reorganization in 

dyslexic children after phonological training, and it was a study in Italy with 14 Italian children, ages 

about ten or 11.  They were diagnosed with developmental dyslexia, and they received six months of 

phonological training.  The EEG findings and the use of a particular brainwave was how they measured 

activity in the brain, and this particular brainwave is elicited when words are recognized.  So, the 

children with dyslexia were assessed prior to the training, prior to the six months of phonological 

training, and then after phonological training.  There was a matched control group of 14 Italian children 

who were typically-developing readers, same ages, and they were, they had EEGs done to asses cortical 

functioning and organization.  They were done during phonological activities, orthographic activities, 

and semantic activities.  And, so what they found was that.  If you could push that one.  After training, 

the children with dyslexia improved their word recognition and their reading speed.  The typically-

developing readers showed a, and I can show you the next slide but that first column, the control 

children, you can see that the left hemisphere is where they're processing the word recognition and, in 

the next slide, I mean, I'm sorry, the next column, these are the dyslexic children before reading, and the 

left hemisphere is not activated.  After training, the left posterior hemisphere is activated, so from the 

back view, so you're seeing that, after training, the activity involved in the left hemisphere is very similar 

to the control children that were typically-developing readers.  And, if you compare the before training 

to the after training, you can see there has been a cortical reorganization.  The other, if you go back to 

looking at the control children, and the next slide is anterior to posterior left hemisphere view, and you 

can see the posterior region is activated.  And if you go to the next column, you will see that, in the 

before training same view, the posterior region is not activated, and you will see after training it is 

activated.  So what happened with this is that it, the children who received phonological training for six 

months improved their word recognition, and the speed with which they improved word recognition 

indicated just how much the cortical reorganization moved to be similar to the typically-developing 

readers. 

 

>> Okay. 

 

>> It's pretty exciting. 

 

>> So, we're just about wrapping up here, but one of the things that you will find is that there's a lot of 

controversy around this in the literature.  Right, there are people out there who are saying none of this 

is relevant, and there is not robust data right now to say, you know, if a kid has dyslexia, that absolutely 

this is the intervention, although we're getting closer and closer to that all the time, but I think what we 

have to be mindful of is this study is something that really highlights the fact that, if you remember Barb, 

we said all these children had dyslexia, and there are various definitions of dyslexia, and they had 

phonological training, right?   So, it worked, and we're going to assume it worked because those children 

had phonological deficits, but we know that not all children with dyslexia have those phonological 

deficits. 

 

>> Correct. 

 

>> And what we believe and what, not just we but the people who are actually doing the research like 



Ken Pugh and Virginia Berninger and Laurie Cutting, what they believe is that, because of the fact that 

we have not had a universally accepted definition of dyslexia, and because, I think you and I were both 

trained at a time when we used the word dyslexia to mean any kind of reading disability. 

 

>> Correct. 

 

>> Because of that, when you do research and you're looking for kids who are dyslexia, you may be 

having different types of kids in that same group. 

 

>> Yes. 

 

>> And you're not controlling for all the variables and we all know that, in research, we really have to 

compare apples to apples to make meaning of the results.  But what we do know is that the 

neuroscience is getting better and better at understanding.  Also, if you look at some of Maryanne 

Wolf's work, you know, she will distinguish between kids with primarily phonological deficits and the 

orthographic, and we are starting to see more research that's like the study that Barb just showed, that 

when you have the right intervention applied effectively, you can reorganize the brain for reading.  So 

why have we taken an hour of your life to say all this stuff about the brain?  It's because we want to do a 

better job of assigning children to interventions by predicting which intervention will most likely work 

for that individual child, and that will be the focus of our next webinar, so thank you for joining us today. 

 

>> Thank you. 

 

>> Okay, should I go?  Okay, so let's bring home one example that hopefully will show you that all this 

very dry information really does have some relevance because now, by going through this, you have a 

better understanding of what dyslexia is and what it's not, and how children with dyslexia struggle with 

a very particular type of skill in reading, word reading, but that they may have very intact skills around 

the verbal comprehension.  And we know that, with very young leaders, text is very predictable, you can 

use pictures, you can use context clues, if you've been read to a lot and you have a lot of background 

knowledge you can get the right answers.  Just the other day I was on a list serve and this popped up 

and I took the wording exactly from it, and it's talking about a child who is decoding at the fifth 

percentile but all other scores were in the average range, so the school said that the teacher will work 

on this and perhaps that will work, depending on the teacher's training, but hopefully, after going 

through this, would you think that would be a red flag Barb if you saw that a child had fifth percentile 

decoding but everything else was okay? 

 

>> Yes, that would be a red flag for me, I would probably want to duplicate that testing, use some other 

measures to double-check the decoding, that it was an accurate representation not a result of fatigue.  

But that, looking at decoding separate from all of the total score is very important because when you 

provide the total score you're collapsing important information, and you need to be able to separate 

that out so that we can provide qualitative instruction to kids. 

 

>> And I think, when we think about this whole dyslexia wave that's sweeping across our country, it has 

come from parents who had been frustrated because they have children who are bright and capable and 



who, in many ways, were performing okay, especially early on, but their parent knew that they were 

struggling with a very specific skill.  So these are the kinds of things that we have to investigate further, 

and intervene with very early, so that children can have good outcomes. 

 

>> Yeah. 

 

>> And again, we know that today was a lot of dry information about the brain, but it is important 

information that's going to give you a context so that, when you start to read more of the research, and 

like I said, it's coming out at a rapid pace, you will be able to make better sense of it.  We really invite 

your questions, and we look forward to having two more sessions, one on assessments, assessing 

cognitive processes, and then the third and final of the webinar series will be around intervention and 

linking that assessment data to intervention.  Thank you.  And if you do have questions, these are our 

email addresses so please, we welcome your questions so that we can formulate our next webinar 

around the things that you need to know and understand better. 

 


