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>> DR. PETER HAUSER:  Hello!  Hello!  My name is Peter Hauser, and I would like to welcome you here to the EHDI conference.  I am co-presenting with Jenny Singleton.  I am from Rochester, New York.  The Rochester Institute of Technology, and the National Technological Institute for the Deaf.  And Jenny is from, as you can see here, the University of Illinois at Urbana-Champaign.  And she will actually soon be coming here to work at Georgia Tech in the fall.  


We're both part of a large research center called the National Science Foundation.  Working on visual language and visual learning.  Part of the science management team.  We have somewhat dissimilar jobs, and we're trying to actually come together and collaborate.  This presentation will be going on for about an hour.  We will have a short activity.  We'll have some time for discussion.  However, having said that, if there is something that's not clear or you would like to comment on something, go ahead and raise your hand and interject.  I might suggest that you hold questions until the end of the presentation.  So I don't know, this is a little awkward standing here.  I've got tape running on the floor and microphone cords.  


Now, to start off with, I'm not working in a vacuum here.  I am part of a team in Rochester just as Jenny is in Illinois.  And these laboratories are really going to be the basis of this presentation.  Now, we have gained funding from the national institute of health and the National Science Foundation.  And this is actually the overview, the 10,000-foot view, if you will, of this workshop.  And these are different parts of cognitive development, specifically talking about deaf and hard of hearing in children.  And you will see during the course of the presentation, you will see how the various parts actually are intertwined.  So we'll start with vision.  So you understand where we're going.  


Now, in terms of vision, of course, deaf and hard of hearing folks tend to depend on visual skills more than other folks.  For example, if you're driving through an unfamiliar area and you are looking for, say, street signs, you might actually turn down the volume of your radio because hearing and vision tend to compete for attention, if you will, in the same part of the brain.  So I want to talk about what vision looks like for deaf individuals, if they have that "Superman"-like vision or not.  Now, back in the '60s or '70s, various laboratories were researching things like color contrast, motion, things of that nature based on the visual system.  And they found that deaf individuals pretty much had the same sort of acuity in those fields. 

Now, when they got to integrating some of these things, they found that there was a difference.  Now, I'd like to show you the result of an experiment to illustrate what I am talking about.  So what would happen is the person's chin would actually be resting in this cup, if you will, and they had these two screens that were close to them.  You see where the happy faces are?  They have the short hair and long hair on these happy faces.  And what the task was, was for the individual to actually look in between those screens and let the researchers know which happy face had the short hair and which happy face had the long hair.  So looking in the center, at the same time they had a star appear somewhere on the screens.  And that would be this bright spot here (indicating), this little vague, and you can't see it too well, but that's what I am talking about. 

They would have these spots, these pixels illuminate, and that would be happening at the same time as the faces were appearing on the screen.  


All right.  For those of you in the back, it might be a little difficult to see.  And this is really relatively slow compared to the experiment.  So really what had to happen is they had to make an educated guess, so to speak, based on instinct.  We gave this experiment -- we actually gave it to adults.  We did it later with younger folks.  But we gave it to folks, subjects, who grew up in the deaf community, some individuals that had no signing experience, were oral deaf, if you will, children of deaf adults, hearing children of deaf adults who actually use Sign Language as their first language, and hearing individuals who do not sign.  I personally call them profoundly hearing.  


(Laughter) 


Because it kind of makes sense.  There is no Sign Language.  So the whole point was to see if there was actually a change based on exposure to the language, and if they were deaf or if they were hearing.  And we're specifically looking at this experiment with the short hair and long hair to see if they go got it right, and to see if they were able to correctly identify the location of that illumination.  So what we found was this.  So the red bars are for deaf individuals, and they are lower which meant it took less time to identify the various components of this experiment.  We found there was a certain threshold where they couldn't identify the various components of this experiment because it was going too quick.  It didn't matter which language they were exposed to and how they were exposed to it. 

It depended really on the peripheral perception.  So we're talking about peripheral visual attention, whether or not their brain is actually able to allocate more resources towards the peripheral vision.  The question was whether or not they were able to actually identify these things using peripheral vision from birth or if it took years and years of practice.  So if you take a look at the 7-10 age group, it tends to be pretty much the same.  The gap seems to appear in the 11-13 age group.  We're calling this the sleeper effect, meaning that the brain is actually adapting.  You don't see the effects yet, but the brain is in the process of adapting.  That seems to be happening at the 11-13 age group.  Now, we understand that deaf people are still more dependent on the visual information, so let's just hold that thought for now. 

If you look at the actual brain scans, the MRIs, now, there is a mirror where they are in the MRI screen, and a mirror is positioned so they can actually see the same stimulus.  The reason for this is because we want to see actually what's going on in the brain.  And we're going to use MT/MTS.  This is the medial temporal, and the medial temporal and these are the areas of the brain I am talking about here.  So that's attention.  I would like to talk about memory.  Attention and memory are basically executive functions.  Cognitive functions.  Later on I will talk about the higher-order functions that actually control these two, attention and memory.  So I will expand on that moving forward.  It's not just visual attention, it's not just a visual experiment, but it's also a memory experiment. 

What they did was they showed letters in a box.  And there was a specific sequence where they would actually show these letters in the box.  And the subject's job, if you will, was to memorize where these letters appear.  And they would have to draw an arrow depending on the sequence, and they would draw it where the first letter was, where the second letter was, et cetera.  And I will show you what I am talking about.  So if it's a yes/no answer, how many would say yes?  I will show you.  So you saw this, okay?  You saw the letters appear.  You saw them populate.  And then the question was which one showed up first?  Was it the "Q"?  The "D"?  I will show you again.  So that's correct, "Q" was first and the "D" was second.  This is a short-term memory function, not long term. 

They didn't have to retain this information for a long time.  Now, with this task, there wasn't much of a difference between deaf and hearing individuals.  So we went a little further in depth about what deaf and hearing individuals actually do.  And there was a difference, and I would like to show you this.  So is that correct?  Not so sure?  Here's the difference, is space.  In the first example they actually kept the location of the letters, and now in this example, the letters were linear.  So deaf individuals did worse the second time.  Now, in terms of the span width -- span length, how many they can actually hold in memory, it came up to about seven.  The difference was in the actual space, the locations.  So they did worse when you actually removed space. 

So let me show you this again and repeat what I just said.  So this one that I had just showed you with the light flashing in spatial order was different than the one where lights were flashing in linear order.  Deaf people did not do as well on the one with the linear order.  Here is the example.  So in this one, there's no letters.  It's spatial effects only.  On this task, the deaf people did better than the hearing people.  So let me go back and show you the results.  Where we included both letters and space, the deaf and hearing groups did very similar in their results.  Because their processing was similar, their brain functioning.  Now let me show you a similar task.  Where the space was including the letters.  We would give letters and example such as "M," "V," "L," "S,"and we would ask the person to give us those letters back while they were in the MRI. 

So we were looking at which part of the brain was functioning when it was activated, and while they were encoding these letters, while they were receiving them with their eyes and they were holding this information, they are waiting for a moment before they could respond.  So then they are using recall to give us those letters back in order.  We were watching the brain while this was occurring.  And the entire memory system structure for deaf and hearing individuals is the same.  However, the specific percentage of the parts of the brain that are being used for receiving information, retaining it, and giving it back, responding, was different.  Let me show you this.  For the encoding time when they are receiving the information, the hearing individuals had to do a little bit more -- can you see me here? 

So the hearing individual's brain had to work a little harder while they were encoding.  The deaf individuals are using more of the temporal part of their brain, executive function that I will explain later.  So for the rehearsal part, the deaf individual's brain was working less.  Now, for the recall, the deaf individual's brain is functioning more.  So it's not a problem.  They all have the ability to recall in the same amount.  However, they're using different parts of the brain to do this task.  I think that's all I am going to say about that.  I didn't want to go on too long with this specific example.  So we talked about visual acuity.  Let's see.  Now we are speaking about language development and executive function.  That's the main thing that I wanted to discuss today.  Again, they are visual memory and language development. 

All are part of executive function, but I will explain specifically more about executive function and what that means.  And how this is explained with all three.  So here at this conference it's very interesting to me about actual universal hearing screening, and how it benefits us.  There is one specific group that had a very large data set of individuals that had done early intervention prior to universal screening, and then we see post-hearing screening, the benefits and how language is developed once hearing is identified.  A moderate level of hearing loss is shown how early intervention benefits those groups with a moderate loss.  That specific group of individuals have a different need for early intervention.  For example, they are typically using Sign Language. 

And I am going to talk more about Sign Language and the research that we have on that.  I found a little bit of research.  There is very little out there about that specifically.  Let me explain a little bit more about this (indicating).  The yellow is showing prior to universal hearing screening, and then the blue shows post-universal hearing screening, and the early intervention.  These are the charts here.  As far as Sign Language, I'm not sure of your background, but people typically ask me if Sign Language is the same worldwide, if it's universal.  And, no, the answer is, no, it's different in every country.  The United Kingdom has British Sign Language, we have American Sign Language, and it's very different.  Ours is based on the French Sign Language, and it's become Creoleized from French Sign Language, and there is a mix of some American Sign Language, and we've created our own American signs. 

Not exactly the same as French.  British has their own Sign Language.  Only 5% of deaf people have parents who are deaf.  So getting that exposure to language at a very young age doesn't usually happen for deaf people.  Their language development timeline is the same as those who have hearing parents with hearing children if the parents are deaf.  Their language is developing in a similar way for deaf babies.  But that 5% have that language at home.  But that other 95% have a delay in language because they are not being exposed to that language at home.  So we like to get them into programs in early intervention at school.  There is one common so-called myth that I would like to throw out there and explain before I proceed.  Well, let me ask you first:  How many of you heard of Sign Language intervention for English development? 

Anyone?  Why are only the deaf people raising their hands?  


(Laughter) 


None of the hearing people.  Hmmm.  Any of you heard of that, Sign Language intervention for English speakers?  We don't often hear about that.  But there is research and literature -- I'm sorry, there is no research about this specific area.  It's an area that we would like to study with American Sign Language.  


>> Audience member:  I would like to interject.  At the University of Chicago, there are researchers studying impact on language development.  A researcher that I collaborated with actually for typically developing children is developing an intervention to help promote gesture which I know is not exactly the same as Sign Language, but the idea that gesture actually helps promote spoken language development as well.  So it may be a -- 


>> DR. PETER HAUSER:  It's called SILC?  


>> Audience member:  Her name is Dr. Susan golden Meadow.  Despite me being an implant surgeon, I have positively been impacted by the idea that all forms of education are a positive promoter of language development.  


>> DR. PETER HAUSER:  And to add to that as well in the United Kingdom in the Nottingham area, it's quite a large area where they have implants done, they actually promote and encourage the use of Sign Language from birth to age 8, and then at age 8 the children can decide for themselves if they would prefer to use Sign Language or speak.  So this particular study here has shown that American Sign Language does not impede the English development.  Some of the individuals in this study had hearing aids, some had cochlear implants, and it was birth to 3.  This data collection showed the program was birth to 3.  However, the data collected specifically was from 2-year-olds.  And they were children from hearing families, from a variety of etiologies and amplification needs. 

But all of the children involved in this study we provided deaf mentors to go into their homes and give them language exposure, and we had a checklist that we used for this study for the communication development inventory.  On this specific list we had vocabulary words written down in English, and we would ask of a specific word, can the child say this word or understand this word, comprehend this word?  And then we had a separate list in British Sign Language to see if the child could sign that word or comprehend that specific vocabulary word.  And here are the results.  Comparatively it was compared with the children who are hearing at age 2 as well, the deaf children were lagging behind the hearing children in language development.  That's not a surprise to us.  Now looking at the British Sign Language, or BSL, the children that were deaf that had deaf parents were ahead of those deaf children that had hearing parents, language development-wise. 

Their English and BSL vocabulary knowledge was equal in comprehension and production.  But then you would think, "Okay, so the word for cat in English is the same as the vocabulary word for cat in Sign Language."


However, words that may be nouns in spoken English may become verbs in Sign Language.  So a cat could be actively doing something when you are signing that particular word.  There are more nouns in English and more verbs in ASL for the results.  Now, if you look at the children that were skilled in Sign Language compared with those who spoke English, those children that were actually more fluent in British Sign Language, there was a direct correlation between their fluency in Sign Language and spoken English.  So as their Sign Language developed, their fluency in spoken English developed.  There was a cross-influence dynamic in terms of their expression.  It seems it really didn't matter what the level was in terms of their hearing loss.  If it was moderate, severe, profound, this was something that we saw across the spectrum. 

If they signed well, they understood spoken English well.  Now, understand we were talking about British Sign Language.  So what happens here with American Sign Language?  We had something of a similar study, a similar inventory.  We used a different test.  In terms of early intervention, we did have some folks that went into the home and exposed them to Sign Language.  And there was another program that actually brought a deaf mentor to interact with the children as well.  That was more similar to the program in the United Kingdom.  And what that deaf mentor would do would intensely expose those children to Sign Language.  And what we found was that their linguistic acquisition and development really took off.  So what really would be the benefit of the deaf mentor in terms of signing? 

It wasn't so much the signing -- I mean, it was that, but there were other benefits to this in terms of eye gaze, how they actually use vision, how they access their world through vision, and I will explain more about that later.  Actually, Jenny will.  


Today it's a little funny.  It's big business now.  When children are born, parents often buy a DVD to teach the child to sign, to expose them to it.  And I saw this.  And clinical psychology, neuropsychology, is my field.  And it says on this DVD that it will improve your child's IQ.  


(Laughter) 


It doesn't.  I wish.  But it doesn't.  It does improve something, yes, it does.  But what it improves -- I mean, you could say it's their IQ, and it's a couple of points maybe, but what it really improves is their visual working memory.  Taking in information, adapting it in their brain, in their head, and then expressing it.  We're talking about the spatial span.  How much information they can access visually at one time.  We're talking about facial recognition, processing, the ability to actually neurologically adapt what they are seeing.  


Now, in the brain, Sign Language does use some of the same parts of that actual anatomy as spoken language.  But in addition, it uses some other parts of the brain that to date haven't really been spoken about too much.  I would like to expand on that a little bit.  We're talking about parts that spoken language does not use.  For example, people are studying gestures a lot now, and they're talking about co-speaking gestures.  When hearing folks actually speak English and gesture.  For example, the phrase, "Please give me that." That, well, what's that?  If the person doesn't point, then you don't really know what that is.  So people say, "Please give me that,"  and with that sentence they are also pointing at what they want.  Now, is that Sign Language?  

What sort of gesture is that?  And does Sign Language include gestures?  Now, gestures may actually be part of Sign Language.  For example, to ask somebody.  I am going to ask this person over here.  So actually while I am signing the word "ask" I am pointing at the person that I am asking.  That tends to be more of a right hemisphere activation.  And this is the same for the grammatical level as well.  If I am signing "The boy gave the girl a book," I am actually not using space.  "Boy give girl book." But now if I am signing, there is a directional verb agreement, "The boy gave the girl," so the boy is over here in space.  There is more of that use.  There is more of a body shift to indicate where that girl is.  Rather than just the boy giving.  That's more left hemisphere. 

And there is an actual action-verb agreement.  This body shift tends to be more of a right hemisphere dynamic.  So at this point we're talking about visual attention.  Deaf people have more visual attention.  We're including space.  And now we're actually talking about the hemisphere activation in Sign Language.  So let's talk about executive function, or EF.  


This is where it gets interesting.  Now, executive function, or EF, I tell my students that is the boss of the brain.  It controls both hemispheres.  It's almost like the conductor of a symphony for both hemispheres.  Vision, attention, memory.  Executive function itself is actually dependent on language development.  The more that language is acquired and developed, the more executive function is developed.  Executive function has a multitude of parts, and there are two main parts.  The first one being inhibition.  I will expand on that later on.  And the second one being metacognition.  We're talking about linguistic awareness, thinking about language, things of that nature.  Metacognition is thinking about thinking. 

EF itself is interesting because that's a part of the brain that continues developing from birth to about the age of 25.  Now, from birth to 12 it's on a steep curve, if you will.  From 12-25 it tends to flatten out a little bit.  After 25 it's on a plateau.  


(Laughter) 


Or it just completely tanks.  


So there is a long growth period.  And it depends on the environment that the child is actually exposed to.  That promotes executive function.  Now I would like to use this theory to help you envision executive function a little more.  Now, we all have inhibitions.  We use it everyday.  From childhood on up.  I am going to move over here a little bit if that's okay.  We all good?  Everyone see me?  Because it makes it easier to point.  


All right.  From now I am going to use the area of development, and I will go back and forth between that and the Vygotsky.  But we're talking about sensorimotor levels, the actual tactile and feeling and looking and picking up and putting in their mouth and touching and tasting and things of that nature.  I am going to use an example of an egg.  If a baby has a wooden egg, they'll put it in the mouth and feeling it and touching it and banging it on the table and they have an experience of a wooden egg, what that feels like and what that means.  Of course, now we'll have the parents give them a real egg.  Naturally the baby thinks it will be more like the wooden egg, and the minute that it whack it is on the table it splatters all over the place. 

Well, what is this?  Hmmm.  The baby thinks.  Now, next time, of course, there probably won't be a next time.  


(Laughter) 


But they think, well, it's an egg.  I have to be careful with this because last time I smashed it all over the table.  So they pick it up lightly.  They are very tender with it, if you will.  And that's an inhibition.  There is a motor control dynamic that's showing itself.  You've got to be careful.  It's an idea of sensing to itself think that don't want this egg to splatter all over the place, so I have to be careful.  So later when they get older there is speech to self.  And we've all seen it.  We've all talked to ourselves sometimes whether it's out loud or not out loud.  We still do it.  We probably do it now.  Children may not have that inhibition to do it internally.  They often say it externally, whether it's within Sign Language or spoken language. 

And part of executive function is actually having that inhibition to do it internally.  Same with emotions.  If you want to know what a kid is feeling, look at him.  Later on we learn when the boss is bawling us out we have to internalize those emotions, and have an internal emotion control.  And then there is play to self, Piaget talks about a formal operations, the former operations.  In other words, it's hypothetical thinking.  I, for example -- I can't think of an example.  My students use the example of dating.  Like, I want to date this person, and kind of organize how we do this.  Where we are going to take them, how we are going to ask them out.  And then, of course, the freakouts before we actually ask them for a date, and actualize all of that. 

These are examples of executive functions in regards to behavior and cognition.  Excuse me, and inhibitions.  In short, we're talking about self-regulation.  Do we have time check here?  Okay.  I'm on target.  I'm okay.  


Now, for younger children, we start seeing executive function developing when they are babies.  We talk about when they want something, the behavior is to reach for it.  There is some inhibition as they learn.  They say, "Oh, I don't like the feel of that." You see them trying to control their attention and their emotions, especially when they are toddlers.  In terms of non-verbal working memory, how they are thinking and they are planning, there is a little bit of that.  Executive function shows up at a very young age.  At the age of 2 it's obviously present.  It tends to manifest at about a year and a half.  Now, in terms of environmental impacts of executive function is parental education.  You can take a look at parental education and predict how that will impact the kids. 

There is also socioeconomic status.  You can predict how that will impact executive function.  There's a lot more analysis, if you will, to see how that impacts children.  Effective use of language.  We can also make a prediction of how that's going to impact children, especially if they are education.  Children who have a formal use of language tend to have an increased formal behavior, if you will, especially when you talk about inhibition.  Patients who happen to be aphasic, and there is a linguistic block because of strokes and things like that, they are almost like children in regards that they have this impediment to their executive function.  Speakers of two languages tend to have better executive function than folks who are monolingual it makes sense.  If are you accessing two languages, there is also a competition, if you will, in the brain for attention and resources. 

So the ability to simultaneously access these languages kind of trains the brain in terms of where it's going To allocate resources and energy at any specific time.  Okay.  So what about deaf individuals?  Now, executive function research in terms of deaf individuals, you know, it's pretty nascent.  My lab is in the middle of actually a large collection of data.  So I would like to show you what we have at this point in comparison to other research.  In terms of people who are ADHD, of course, there is an executive function problem there.  Now, it doesn't mean that everybody who has EF impediments are ADHD, but everybody who is ADHD actually do have executive function impediments.  If you compare hearing and deaf individuals, it turns out that deaf individuals have a higher percentage of ADHD. 

Now, of course, it's difficult to actually count these folks, and the etiologies, the causes are different.  But many deaf children who don't have linguistic development at the appropriate time, when they get into the classroom, they are not understanding what is going On.  So if you are not understanding what is going On in classroom, you know, everybody knows you are going To get restless.  You will be looking around.  You will find other ways to be stimulated.  And they wind up with a diagnosis of ADHD.  


Now, prior to the '90s, those diagnoses were a little sticky.  There is also an understanding or a thought that deaf individuals are more impulsive than hearing individuals.  But it turned out that folks who -- deaf folks who had deaf parents were less impulsive than the deaf people who had hearing parents.  The interpreter doesn't look like he is really confident with his interpretation.  


(Laughter) 


There is a computer test called CPT.  And there is a psychological test for attention.  And those sort of tasks that I spoke to earlier about looking in the middle and using peripheral language, it's a little different from that.  In these continuous performance tests we found out that deaf individuals on the central task made more impulsive errors than hearing folks.  But if you compare those who are genetically Deaf, whether or not their family is deaf, as opposed to other individuals that, say, took ototoxic medications, and there were other reasons for deafness, those were the individuals, the non-genetic deaf, those were the folks who were more impulsive.  And, again, spinal meningitis or something that actually caused the deafness, those were the individuals that tended to be more impulsive. 

There is one recent study that was published, and I want to say that there is a real small sample set.  It's four deaf families and 16 hearing families.  But still I want to show this.  They call it BRIEF, the behavior rating inventory of executive function.  It consisted of 65 questions regarding to everyday behavior specific to executive function, like doing homework and things of that nature.  Both the parents and the educators filled out these questionnaires.  They were scored.  And the results spoke to executive function plus specific functions under the umbrella of executive function.  Such as metacognition.  Now I am going To move again to take a look at this.  Now the red bars are the four families that were "deaf of deaf," deaf children of deaf adults. 

And the blue bars were deaf children of hearing families.  So red is deaf of deaf, and these are people that had language exposure.  And the blue bars are deaf folks from hearing families.  Now, there were 50 T-scores.  And at 50, the T-score 50 would be healthy, if you will.  65 and up there would be a clinical concern.  Now, there were no deaf of deaf individuals that reached that threshold, but there were plenty deaf of hearing that reached that threshold.  Now, understand, you know, we're talking about a small snapshot here.  The question:  Does deafness cause an executive function issue?  And the answer is no.  Because obviously you have deaf individuals of deaf families that didn't have such impediments. 

Because of the fact that they were able to access a common language, that helped develop their executive function from birth.  So the argument being that hearing parents of deaf children would have to really grab the opportunity early to expose them to language.  Now, again, in BRIEF, in the study, they did a prediction of academic achievement, reading, writing, mathematics, things of that nature.  Now, in terms of the parents that were filling out questionnaires, they also gave the groups psychological testing to see if there was an actual difference in performance on tasks.  Now, I think predictably again deaf of deaf scored better.  And with that, I will turn it over to Jenny.  


>> DR. JENNY SINGLETON:  So I have a shoulder injury, so I have sign laryngitis.  So I will switch to this modality for this presentation.  


So thank you, Peter.  I think what I hope you've taken away from that half of the presentation is a foundation for the way there is an integration of the way that the brain and its executive function control interacts so critically With early language development.  What I hope to show you is that it's really a bidirectional arrangement, and that language is critical to executive functioning, and executive functioning is critical for language development.  What I am going To focus on and lead you down a pathway to is thinking about what in early childhood experiences, what is it about visual language that may be unique or may be the same as experiences with spoken language in terms of the promotion of executive functioning and its relationship to language development?  What we learned from Peter's presentation is that there are studies that show differences from deaf of deaf to deaf of hearing children and their parents. 

But there are also places where they are the same.  And as practitioners, we need to understand, you know, is it about language experience?  Is it about just being deaf?  What are the contributing factors?  And how is it that we keep in mind these things as our goal is to raise individuals who possess age-appropriate executive functioning skills?  Because if you don't get that, you're going To have some very long-term difficulties.  So the reason I put language at a kind of diagonal here between attention control and eye gaze following, self-regulation of behavior and inhibitory control and planning and problem-solving and working memory and cognitive flexibility is that these are all integrated.  You need each of these in order for language to develop in the visual modality, and you need language to also help each of these progress normally. 

So I am going To talk a little bit about attention in particular.  Attention, we sort of have this sense that babies are born and they should just attend.  It should just work automatically.  But it turns out that attention requires both biological and social experience.  There are those factors That are both important in the development of attention.  And visual attention is a critical pathway for acquiring knowledge and relating to the social world.  I will talk about each of these in more detail.  And what I think often gets overlooked is how important caregivers are, and professionals working with young children are, in helping infants understand what is important to look at?  What is in your cultural world, the structure of visual attention?  And as Peter talked about, you know, there are changes happening especially, and I think you did it right, you just sort of Hallmarked that 18 months. 

A lot is happening at that point, especially in self-regulation, and the development of visual attention.  As a young infant it begins more as a passive process.  We like to think that babies just like to look at faces, and interesting patterns, and they are just sort of receivers.  But very soon it's changing from a kind of posterior brain function to something functioning more in the anterior portion of the brain, and evolving more volition or control by the child.  And so I am going To talk more specifically about gaze following.  About attention shifting, and anticipatory looking as critical components of self-regulation of attention, especially in the deaf population who are in particular if they are exposed to a visual language.  And finally I will talk a little bit about joint attention. 

And that is the process where -- so if you will look at me for a moment, I will show you in both modalities.  So if the caregiver is looking and the child is looking, and the caregiver looks to an object, the child follows and looks to an object, and they are jointly looking at an object.  That's called joint attention.  So that's the definition.  And so when caregiver and child jointly attending to objects, this means the child understands that the caregiver intends for them to share their attention and be looking toward objects.  And this turns out to be a critical foundation for sort of all of social cognitive development, and there is a lot of research in this literature.  But almost entirely research on hearing children.  So I hope what we'll talk about today is how work with deaf children who are learning a visual language. 

How it becomes a little more complicated in the description that I have given you.  Our definition may change a little bit.  So, first, I will begin with hearing children.  And they are visual as well.  And how do we raise hearing children to be visually engaged?  So we know that humans are biologically Prepared for visual engagement.  They love -- babies love faces.  Their visual acuity gets clearer with the first few months, and they are ready to visually attend.  What becomes important, though, is social and linguistic input for the organization and use of this visual attention.  And what's most clear about children who are hearing who are becoming explorers of their visual world, is that just in that image the child can be visually exploring an object and still be listening to the caregiver talking about that object. 

So their joint attention is mediated with language, but they are both jointly attending to the object at the same time, and the child can be hearing the linguistic input.  So we tend to sort of set that up as the way things work for humans.  When, in fact, if you look cross-culturally in hearing communities, not all hearing communities work that way in structuring the visual attention of young children.  So I point to work on Guatemala Mayan families which I find fascinating that studies comparing in a Western, United States raised babies of middle-class working families, the caregivers tend to focus on single objects and getting their children to attend to single objects and name those objects.  But we find in this community these young children were able to demonstrate that they were multiply attending or broadly attending to many different activities. 

They had multiple caregivers in their presence.  Sometimes older siblings, older children caregiving.  There was evidence in these studies where they had children engaging in a task but they also had other things happening in the environment, the American children didn't notice the other things going On in the environment.  Whereas the Guatemalan babies totally got what was going on around their environment.  So, in other words, this sort of notion of singular focus, and if are you not singularly focused you might have attention deficit problems, that's culturally defined.  And so it's kind of the norm that we think of for healthy development.  But I want to point out that not all cultures do things that way.  There are other babies in the world who are growing up multiply attending to different sources of visual information and auditory information. 

But what's clear is that for a hearing child, connected eye gaze with a caregiver to get linguistic input is not required.  You can be searching your environment and visually exploring, but you can hear at the same time.  So they become multimodal in their visual exploration and auditory input.  So that's kind of a template that we tend to think of in development.  Now, deaf children can be born into different contexts, so they can be born into a deaf family as Peter described, the deaf of deaf family.  It's a very small percentage as you know in this population.  And much larger number are born into hearing families.  In studies that have looked at deaf children born to deaf families, and in looking at, well, what do these parents do with their babies? 

Are they doing something special for them to be super visual attenders?  Are they looking different than what we think of with hearing children?  And what we find is that the caregivers see that child as a visual child, and they use intuitive parenting practices that are very visually based.  I am going To talk about these more.  They use what we call indigenous, you know, they weren't taught, they just come from a natural sense in socializing their children into a visual language community.  And they do specific actions that seem to promote an enhanced and stronger visual attention.  So what are those things?  Well, there is a whole body of work, and I named some people in small print up there, and I can tell you more about them, but what we find is that their caregivers who are deaf working and raising their young children do physical tapping. 

They sign within the visual field.  They sign on the baby's body.  But critically, And this is how it will link into some of the executive functioning, is that they wait until the baby looks, you know, so the teachable moment, or the input moment is they are willing to wait.  So when that baby looks, then they give the sign.  They're not trying to disrupt and get attention as much.  They are using -- they are helping the baby know when it's time to look and have what we are calling anticipatory looking.  And that we're going To see in a moment is very connected to executive functioning.  


They do, you know, a hand wave to get attention.  They'll direct children's attention with, "look,"  and we do see it sometimes, but not a lot of deaf parents shift the child's head like that (indicating).  They don't like to do that.  It's quite rude.  So when we see practitioners doing that -- or parents doing that, that's disruptive to what we want to encourage as self-regulation.  We want the child to build the capacity to control their attention themselves and not be forced.  They often repeat themselves.  And so in a sense if you've said it once and the child kind of missed it and looked away, they'll repeat again.  So sometimes I have heard people talking about deaf parents say the same thing several times, or deaf teachers say the same thing several times. 

But because if they have multiple kids in the room, not one might have seen it, but then one was looking away, and so they are fine with being repetitive.  And they are also very free to use fingerspelling.  You know, there is a kind of a fear that, well, if that child is only 18 months old why would you fingerspell because they certainly can't read and why would they know their letters?  But deaf parents and early childhood deaf educators fingerspell to young children all the time in their preparation for their bilingual lives.  So my point here is that this whole package of behaviors and practices that kind of come very naturally, they didn't go to school to get this, these deaf parents just kind of have it in them, we now speculate that this package of behaviors is actually leading to enhanced attention and self-regulation in young deaf children who are raised by deaf signing families. 

When a deaf child is raised by hearing parents, and this is the majority of them, it would not be surprising that those parents would fall to their natural comfort of hearing practices.  They don't have these indigenous kind of intuitions about how to be with a deaf baby.  So that's not a surprise.  And they may be especially focused on trying to develop speech and develop listening and so they are focusing more on that development.  But they may not be think being visual enhancement and helping to promote self-regulation of visual attention.  And in one study, a caregiver training was provided by deaf mentors trying to show them some of these practices.  They were able to kind of adopt some.  But sort of six months or a year later it had sort of faded away.  So they were able to learn some, but it may not have stuck. 

And so it just kind of tells us that these are practices that may be learnable, but we also have to think about sustainability and systems that children are in in terms of experiencing that kind of shaping.  So why does this matter?  Well, we certainly have lots of evidence that suggest that deaf infants of hearing parents are lagging in their linguistic development.  So if their speech and listening skills are not age appropriate, they are lagging.  But also if their Sign Language development is lagging, we see linkages to delays in their self-regulation of visual attention.  


In one interesting study, you know, I think we have this sort of idea that if you tap somebody that they should automatically Look.  That seems like a very physical response.  But it turns out that when deaf mothers tap their 9 -month-old, they only look back to them like half the time.  It is not an automatic reaction to look at somebody tapping you.  That is a learned response.  It's culturally built, and by the time, you know, they are young, they will respond.  But we sort of tend to think that that tapping should be something that elicits visual attention.  But it doesn't happen automatically.  It's something that's built and learned.  And so in one study, and this is by Harris and Mohay, in deaf and hearing they showed spontaneous rates to their caregiver. 

We find that deaf children of deaf parents as they are exploring the visual world will spontaneously look to their caregivers to get that linguistic information.  But we found lower rates of deaf children of hearing parents, I am playing, can somebody tell me more about what I am learning about?  So that spontaneity, and, again, this comes down to self-regulation, is lagging.  I am trying to show you how interwoven these are, and that to be able to build those skills they both need to be happening simultaneously.  In my own studies where we looked at classrooms led by deaf teachers in preschool environments, and these were bilingual deaf education programs, we found that the deaf children of deaf parents even though they were 3.5 , 4 years of age, had already shown advanced levels of self-regulation of visual attention, whereas deaf children of hearing parents were still catching up.  We were interested in some of the strategies that teachers were doing to try to get everybody up to speed.  And I am just going To show you one snapshot.  This is data from where it was a group interaction, so a teacher led the children sitting in a semi circle and they were talking about a book.  That's hard to get everybody paying attention on that kind of task.  So we looked at the different kinds of tasks -- or different kinds of teacher strategies to get kids' attention, to direct their attention, and in general how they talked about participating in groups with a visual language.  I don't want to go into much detail, but I want to point out that in a kind of physical strategy of touching kids to get their visual attention, we saw that the deaf of hearing were the recipients of many physical touches by the instructor, compared to the deaf of deaf who didn't need a physical touch. 

All they needed to see were the teacher's hands going Up, and then they looked.  So they were already in the game, whereas the deaf of hearing needed more signals to show where they were supposed to be looking.  And I also will point out that there was a much higher number of interruptive behavior from the deaf of hearing children who were constantly trying to get the teacher's attention and hitting the teacher and interrupts, where the deaf of deaf knew where there was an appropriate pause and when it was time -- you know, when their input was being requested, they would provide their information, but they didn't interrupt when it was inappropriate.  Whereas the deaf of hearing did.  So the teacher was constantly having to, you know, even though someone is waving at them, they wouldn't yield the floor. 

They wouldn't give them their visual attention.  So they were trying still to socialize them into knowing how to visually engage in this group and project.  So, I mean, this is just a flavor of, you know, my point here is that from early childhood and moving toward and away from home-based programs into early childhood settings, kids who already experienced that kind of package of visual socialization sort of know where to look and are ready to learn in that sense.  Where deaf children from hearing families are still catching up, and still trying to figure out where to look.  


But I also want to point out that this kind of self-regulation of visual attention is not only important for deaf children.  It's very important for hearing children.  And there is, in particular, a set of studies done by Andy Meltzoff, and he and I are collaborating on a new project this year.  And their work is very interesting.  They look at hearing children and their ability to gaze follow with their parents and shift their attention.  And they found that -- it's a little hard to see.  But the top row shows (indicating) the task.  So the baby-sits here, and the experimenter sits here, and so the experimenter looks, and then the baby has to look.  So that's the task at the exciting visual object that's over here.  And what the dark bar shows is that babies who were -- I'm sorry. 

The dark bar shows that the babies who were better self-regulators and had more accuracy in following their experimenter's gaze, direction of gaze, they measured their language development over the long term, and those babies had faster vocabulary development.  So the ones who were better able to regulate their attention were faster in their language development than those children who had lower scores of accuracy on their visual gaze following on this particular task.  


This group of people are also doing interesting work on bilinguals, and showing that this kind of visual attention shifting is also very evident in bilingual children, and we see attention shifting and self-regulation in deaf children exposed to a Sign Language pretty impressively.  So we're in the middle of conducting and designing and executing an experiment.  So those of you who have deaf infants of deaf parents between ages 5 months and 18 months, we are doing this kind of task with deaf children with different language experiences to look at, I mean, our hypothesis actually is that they may even be accelerated if they have early complex visual language experience.  So they beat out the -- so your performance measure on the when they are able to control, these children, the hearing children, don't really control their eye gas following this kind of task until close to 10-11 months. 

We see deaf of deaf babies doing it earlier.  So we'll see how that turns out.  


But I want to bring together this notion of gaze following and attention shifting, especially in the visual language context.  Because when a deaf child is visually exploring an object, they can't hear the information at the same time.  They have to look back to the caregiver.  Now, this is going to be true if your caregiver is using cued speech, or if your caregiver wants them to lipread, or if your caregiver wants them to sign, no matter what they need to be looking back to the caregiver to get that input.  And this, as we try to connect this to the development of executive functioning, turn-taking and being able to shift attention are all involving inhibitory control mechanisms.  Anticipatory looking without having to be physically touched, to know when it would be appropriate to look, involves memory. 

It involves planning.  And there is also cognitive flexibility that's required for coordinating looking at a book, then looking at the mother, and then looking at the toy.  All of these visual targets that could be in a single engagement episode is very complex, and how they navigate and don't lose track of the visual information is requiring some cognitive flexibility.  So this early enrich socialization of visual engagement, we believe, connects strongly to early self-regulation of visual attention.  And builds executive functioning.  So given that we have lots of data that suggests if you don't develop strong language and strong executive functions you have longer-term price to pay, we see that this early and rich visual language experience really helps to build attention capacity. 

But I also want to point out that more is not necessarily better.  There is an interesting study of pre-term infants.  So you might say, "Well, if you have two terms extra, you were born premature, you should be hitting your target for eye gas following earlier,"  but it doesn't happen.  It requires brain maturation, and it requires the ability to adapt to the kind of input that are you getting.  But the question is if a child who has very rich visual language experience, if we can see any enhancement or not.  So the nature of it is still an open question, but the amount, the sheer amount of it, doesn't seem to change outcomes.  


So bringing back to this kind of schematic, you know, what I am encouraging professionals working with young deaf children is not just to think of language in a box on its own.  But to be thinking about it as integrated with the development of executive functioning, and that there are things that one can be doing to bring both of those along for a more typical development expectation.  


And I think another take-home message is if a child continues to experience language delay, so if we remain hopeful that one pathway that we've chosen to try to promote, if it's not panning out, when do you decide it hasn't panned out?  When do you say let's just save Sign Language for later and let's just see what happens?  In all regards, early is critical.  Early is better.  And so waiting for one for later, you know, and if one isn't being successful you are already undermining the development of executive functioning.  And that's where the later isn't going to work so well because you haven't developed the sort of concurrent experience of executive function development.  


So how do we as practitioners, how do we think about promoting executive function skills?  So what I have drawn here, this comes from the regular literature with hearing children, how do we promote executive functioning?  But what I want you to be thinking about is how do we apply this to the populations that we work with?  So we know that coherence, order, predictability in an environment is important.  So a child can grasp the pattern, attempt mastery, and internalize control.  So if the child's experience with a team who is working with them, if there is a lot of instability, if people aren't sort of creating interactions that are predictable and memorable, that that's going to impede the process.  And also when a child expresses interest in something that people respond to that interest rather than always being adult directed and sort of saying, here is our argument. 

We have these four tasks and goals that we need to be accomplished.  Sometimes the child's goals need to drive it because part of executive functioning is that self-monitoring and what we call perceived control.  So when a child perceives that they have control over decision-making, that is an executive function.  And so while we know toddlers who have tantrums, you know, want control over a situation and oftentimes if you just give them a choice then they sort of think that they made the choice and then the tantrum goes away.  So it's about creating spaces and experiences where competence is gained, but it feels like they perceive that they control those outcomes.  And that kind of skill development is right on the pathway to developing executive functioning. 

For the inhibitory functions, children have to learn to delay, defer, and accept substitutions.  So, again, I've cut off the crust of many pieces of toast for my children.  


(Laughter) 


And knowing when am I going to get them to substitute the regular piece of bread?  You know, you have to -- that's part of the development of executive functioning, is the ability to delay and defer.  And children have to reflect on their behavior, and they can do that better when rationales and explanations are provided.  So when something goes wrong and somebody explains why, they are able to, again, have that more metacognitive understanding and change the schema so that they can understand what's right rather than what they've done wrong.  But what I want to point out is that if you look through this whole list, and this is developed for hearing children.  How do we promote executive functioning?  It's very heavily dependent on a shared language between provider or caregiver and that child. 

And so language becomes increasingly important in order to continue to promote these kind of skills.  You need to be able to talk about the past.  So memory is apart of that.  You need to be able to talk about the future.  Plan something apart of that.  -- planning is apart of that.  As we think about the field and the future for our children and wait, wait, waiting, what I am trying to say is wait is not good.  Early is better for all things to make sure that these kids are on track.  So if we think of some very concrete examples of how to promote executive functioning, some of the activities that you can think of that help a child organize and internalize ordered sequences of actions that they can later do independently.  To provide routines and stimulus that build memory. 

So, you know, patterns and songs, but if a song is not appropriate, then thinking of other kinds of routines that you always do this and this and this before bedtime.  These kinds of things where memory gets built.  


Protecting children's lengthening periods of focused attention.  Avoiding unnecessary interruptions.  This one I think is one that we often forget about.  And that is as we -- as caregivers -- think and are told every teachable moment they want to try to get their child to practice something.  Practice speech.  Learn a new sign.  You know, we are so invested in becoming home therapists that it may disrupt what is the sort of naturally occurring developing sustenance, or sustainability, of attention.  And so we have to learn to back off and let them play and explore.  Because that is building focused attention.  That is also important.  So, again, what we learn from deaf caregivers is that eventually that child comes and looks back, and that's the moment to provide the input. 

So the kind of always interrupting saying, "Say this, or say this again, or do this, or do this again," that can be more harm than good.  We have to think about.  Include interesting and challenging objects; opportunities to create effects with their own actions; or going through several steps to reach their goal.  All of these are elements of experience that challenge our executive functioning.  


Using labels -- using language that labels cause and effect.  Again, it depends on kind of which theoretical framework you operate.  But exploring and examining through trial and error, cause and effect is something that young children very much like to do, and is seen as a critical aspect especially in Piaget and formal cognitive development.  Guidance and strategies that emphasize choice.  Asking questions that help children generate their own solutions.  Suggestions or linguistic modeling that focuses attention on relevant features of a problem.  And self-directed "talk." And the last one is opportunities for "talk."


What I mean is how many of you are familiar with the Vygotskian of guided speech or self-directed talk?  Raise your hand if you know that sort of framework.  So what that means is -- and Peter talked a little bit about this, is that when the idea that kind of thinking is kind of out in the exterior space around a child, and they haven't sort of managed to get everything inside, like emotions, and language, and behavior.  All of those things have to become regulated inside of the brain and not spilling out all over outside.  So the idea is that as a beginning step to that, when kids sort of say -- when they talk to themselves and say, "Okay, I put the man in the truck." And they are talking while they are playing, that is seen as a kind of just the Hallmark of cognition, and that that sort of thinking outside of your body, and that eventually that goes in your head. 

So that's a Vygotskian framework.  And Piaget looked at private speech and self-directed talk as an important feature of cognitive development.  So I am curious how many among you have seen self-directed signing amongst the children that you may be working with?  Raise your hands if you see self-directed signing or private sign.  Yes?  You have seen.  


So there really is very little work in this area.  I can think of one or two studies that have looked specifically at this.  So it's a kind of interesting theoretical and experimental empirical question about the role of private sign in young, deaf children's lives.  We don't really know very much about that.  But what I do know is that in studies looking at adult, deaf individuals working with young, deaf children is that often they will, in a sense, narrate their life as they are talking to young children.  So they will talk and say, "Oh, we're going to bake a cake.  Hmmm, what do we need now?  We're going to need some flour and sugar."


So this kind of talking and thinking out loud but in sign is done very often among parents and teachers and other caregivers.  So they are, in a sense, modeling self-directed talk to young children.  So we still, I think, are trying to understand more about the way that early Sign Language experience -- I like to use the word where it's building cognitive spaces, especially because it's a visual spatial language, and how that's playing out, and how it is that doing that out in real life as opposed to in your mind and what that trajectory looks like.  We don't really know very much about that in the developmental field think that work in.  


So, you know, when I think about if I were to make some kind of checklist.  What should you be looking for?  Is there executive functioning coming along?  I think of things like anticipatory looking.  Being able to look to know that a caregiver wants to tell you something before you have been touched, you know, before you had to be physically directed your attention.  That they can build in their capacity for gaze following so that they are not only looking just at a mutual connected eye gaze, but that they can start to move their eyes around to appear to a teacher, to a visual media, you know, like a book, to the person who opens the door and comes in.  Each of those things, how do they follow and know what to look for?  


That they can have persistence.  That they can inhibit.  Someone suggested that we make early childhood spaces less plain, less visually distracting so that they would stay on task.  And, you know, deaf people don't make their homes plain for their young children to live, right?  So, I mean, they have their children's artwork on the wall.  The TV is on.  Their lives are visually complex.  So the goal here is to raise a child who can handle visual complexity.  And so making things -- so what we see in these contexts that we observe, that it is -- it can be done.  And this is a cultural practice, an indigenous practice that seems to work out, and they do it very naturally.  And just as we saw Mayan children learning to look in the way that they look very naturally, this can be done. 

But it seems to also be building.  It has built into it features that enhance executive functioning.  


It's very tempting, you know, when a child is behind age-appropriate language development to kind of sometimes take over or say it for them, and, you know, so trying to help create more opportunities for a self-generated solution is important.  And when you see children beginning to accept choices and deferring, you know, waiting for something, waiting for later, wait, wait, wait, not your turn, must wait, patience.  All those things.  When they start to accept those things those are all good signs of executive functioning.  And that you see an increase in working memory, or short-term memory.  Those skills are important.  So I want to wrap up by saying that besides developing language competence and normative executive functioning, I think going back to what Peter said, there is also lots of evidence that from deaf adults who are raised in visually enriched environments with early Sign Language experience, that they have a whole repertoire of other cognitive affordances or enhancements that we didn't much about today. 

And so there are studies that show deaf people with early Sign Language experience do better on mental rotation tasks, image generation, memory for spatial location, facial expression recognition, human action recognition.  These are all bonuses.  These are benefits of these early experiences.  And finally what we ultimately want is an autonomous child who is independent, who is using language, who is in charge of their own learning and has learned how to learn.  And then they can be taught.  And if we don't get our toddlers, our infants to toddlers to preschoolers into framework where they know where to look and know how to be taught, learn how to learn, you know, if we can get everybody on the same page, then I think we've harnessed an opportunity that would be too costly to let go and to miss. 

So we know that self-regulation amongst hearing children is a very strong predictor of later success in school settings.  So we can, again, surmise that if we can get kids to become fluent in a language, and be building, again, concurrently, and I feel like what I want you to have as a take-home message is it's not just language.  It's the whole package of executive functioning that if they are delayed in language, we're going to see an impact in these other domains.  So we need to be thinking how can we optimize language delivery, and how can we be thinking about executive functioning, again, in a sort of broader context both from the brain data that Peter presented, and I presented more from a practitioner and family data from studies that have been done with families in school setting that those kind of hopefully go together. 

Is that it?  So we have about 15 minutes or so.  So we wanted to have a little bit of time to entertain a few questions, but we also thought that it might be useful, and, again, it may or may not work in this format, but we thought it might be useful to generate some more specific ideas from your work experience and how you think of ways to promote both language and executive functioning development in the groups that you work with, or barriers that you find are a challenge.  That's also important.  


Yes?  So, Peter, why don't you come up here, too, to help to answer questions.  


>> Audience member:  We have quite a few --


>> Interpreter:  Could we ask all questions to come to the front of the room for the interpreting process?  Would you mind walking up?  


>> DR. JENNY SINGLETON:  That is a request.  If you are asking a question, if you could come to the front to have visual and audible access for all parties.  Thank you.  


>> Audience member:  We have separate children -- I am from Hawaii.  We have several children, deaf children, born to hearing parents.  And they are waiting for a cochlear implant at 1-year-old.  And the parents have difficulty learning Sign Language.  I am just wondering what their executive functions, which part will be affected by that?  


>> DR. PETER HAUSER:  You caught me with candy in my mouth.  


So it develops as a whole.  Between inhibition and metacognition, it actually kind of functions as a whole.  Kids who are maybe one-year-old or implanted or their folks don't have the greatest access to language, it will have an impact on when that child actually shows behavioral inhibition or metacognition.  It will be delayed.  I don't know what happens here in Hawaii, so I don't know what sort of resources you might have for early intervention in Hawaii are there any programs where that child might be able to socialize with other children, other babies that are from deaf families?  Because that will actually help the situation.  


>> DR. JENNY SINGLETON:  I also want to add that I think one point that Peter mentioned, and I think we want to strengthen, is how plastic or how flexible the brain is early on.  And so while things are delayed, you know, we still have hope, especially for a 1-year-old, a 2-year-old.  It's still early days.  But I think, you know, in thinking about ways that if the parents aren't really getting that involved, to be thinking about how your team is working with that child, and increasing the frequency of interaction while they are waiting.  But it's important not to just sit back and wait.  Like don't do anything.  


>> DR. PETER HAUSER:  Also, it was a 1-year-old that was implanted?  When that child is 1 and actually is implanted, there is still language exposure that's required.  It's not like there is an instant access to language.  It will take time for the baby who hasn't heard anything for a year to start making sense of sound.  And that will interfere with other cognitive functions, and trying to figure out what is that?  That's a sound.  Is it language in is it just noise?  So we're talking about spoken language as opposed to Sign Language.  I am wondering if there might be an online Sign Language course?  There might be resources on the Internet to help those parents actually speed acquisition and development.  


>> DR. JENNY SINGLETON:  Yes?  


>> Audience member:  I am a developmental pediatrician, and I am from Virginia and I think to tag on to what was just said from our colleague here from Hawaii, I have no data on this.  It's just my own anecdotal observations in my clinic, that when children are waiting, infants are waiting for cochlear implantation, my observation has been that there are no formal efforts to develop communication skills of any sort.  I am beginning to see some change in that.  I am beginning to start to see the Part "C" early intervention folks coming into the homes of some of these families.  But, again it seems as though my experience up to very recently has been they are going to be implanted.  Let's wait.  And no communication interventions are being worked on.  Of course, that's not an issue with a deaf baby in a deaf family. 

It is an issue for 95% of the children that we see.  Because those parents, and you pointed out very nicely, how they are using auditory and verbal parenting in a situation that really probably require as lot more visual parenting.  It just doesn't come intuitively to those of us who are profoundly verbal.  Is that the word you used?  


>> DR. JENNY SINGLETON:  Profoundly hearing.  


(Laughter) 


>> Audience member:  Profoundly hearing.  Thank you, I love that.  And then another thing I wanted to ask, and this gets back to your executive function model, and the internalization of speech as normal maturation of executive functions, Vygotsky, if I recall correctly, that internalization occurs between 4-6 years of age.  It's up to that age when it's mostly external, you know, what's thought is spoken or signed.  I was really -- I thought it was really neat to hear that babies raised in Sign Language are externalizing their thoughts like that.  So is there any effort to look at deaf children of hearing parents in relationship to their development of joint attention and executive functions and when they internalize their communication skills, presumably whatever it may be, sign or spoken language, in relationship to when the deaf babies of deaf parents internalize? 

And if that can somehow help in discriminating true ADHD in that population versus attentional and impulsive behaviors that relate to an environmental mismatch with the communication style of the child and the environment the child has been brought up in?  


>> DR. JENNY SINGLETON:  I like, you know, that you are designing a good experiment.  But at the same time our problem is that we don't have equal input experiences.  So if I could show -- if I had a deaf child of hearing parents who had massive early exposure to early Sign Language and was -- and then I found that they were a year later in producing private sign than a deaf child of deaf parents, then maybe I might be a little more trustworthy that maybe that's an indicator of something else going on.  But because we have such limited early linguistic input experiences, it just confounds the problem.  And I think that Peter is right.  We have this overdiagnosis of attention deficit within the deaf population.  But there are so many other contributing factors that we can't control for easily.  And I think that with a low incidence population, we're fighting an uphill battle because we'd like to -- we don't want to send in a replacement parent that is deaf and lives with a parent for five years, so we're not going to be extreme, but we do need to think what is it that we can learn from deaf families about ways that attention can be supported and building self-regulation so that they can learn to learn by themselves? 

How can we create models of early intervention that simulated or create the same outcomes or approaching the same outcomes?  And I honestly think that we're not quite there yet.  We're trying to build more of a cognitive argument for increasing early language experience, whatever language works.  And the problem is that we sort of don't want to advocate waiting until we found out that it failed until we decided which one worked.  And so when we think about that we're trying to demonstrate that there is no harm done continuing Sign Language exposure, or even while you are waiting for the implant, because you are building their capacities and all of the other things that are also important for if they turn out to be a successful implant user, they've been developing executive functioning skills. 

That's going to help them in that strategy as well.  So we see it as a win-win situation, and as it unfolds, however the child finds is going to be their families and their preferred modes of communication, they might end up just being a bilingual.  So, you know, a lot of bilingual in the world.  That's a pretty good outcome.  So however it plays out, I think that what we are not willing to do to take a gamble.  And we see other spheres of influence and impacts that are at risk if we take certain gambles.  And so because we don't see harm and we think we provide enough evidence there is no harm done, if we continue to provide early visual language experience, but how we do that, you're right.  That is not easy.  And there are probably a lot better people able at this conference to address that kind of practicalities of that.  


>> DR. PETER HAUSER:  If I could add something.  This is from a different presentation, and it's about parental stress.  The questions that we've had so far are what do parents do when waiting for the implant?  And it's a stressful situation for the parents and the child.  This is a German study.  It's about parental stress.  Now, I don't know if you can see.  It's pretty blurry here.  But we talk about few contacts with deaf adults and many contacts with deaf adults.  There is a darker red bar indicating fewer contacts with deaf adults, and the more pink bar is many contacts with deaf adults.  on the other side is few contacts with other parents, and many contacts with other parents of deaf children.  Now, both groups, those who had contacts with deaf adults, and those who had contacts with mainly hearing adults, they both had lower indicators of stress showing that the key really is networking. 

To make sure that the parents don't feel isolated because they are in a situation, oh, my gosh, deaf baby.  They're going to need that sort of peer support to figure out how to communicate and to make the decisions and things of that nature.  I really think that peer support is really what's going to help the other parents.  Now, in the long run, this is kind of a complicated picture.  There are lots of things that actually contribute to parental stress.  The lack of ability to communicate, struggling with how to discipline a deaf child, all of those things impact the parents themselves and their stress level.  The stress level on the parents actually becomes the predictor of the stress level for the children, and that becomes a predictor of socioemotional problems. 

Those children who have emotional disturbances tend to have executive function disturbances.  All those emotions that they have to deal with, they're putting all of that energy into dealing with the emotions rather than being able to put the energy neurologically to deal with executive functioning and development.  So, again, you know, everything starts with the parents.  And in this case parental stress.  Now it may be kind of a round-about way to answer the question.  But there you have it.  


Other questions?  I think we've got five minutes left?  Seven minutes?  


>> Audience member:  Hello, everyone.  I am Beth, and I am from Gallaudet University.  I really enjoyed all of your examples and what you showed us today.  Typically babies that have -- that are deaf are born into a family that they want them to have a cochlear implant implanted.  Some families try to use gesturing with their babies, or they'll not sign at all once they are implanted.  Are you familiar with the research that encourages families that do implant their children to continue to sign?  Are you familiar with any of that literature?  


>> DR. PETER HAUSER:  Not familiar with the research, no.  Are you, Jenny?  Are you familiar with any research that talks -- 


>> DR. JENNY SINGLETON:  (Indicating negatively.) 


>> DR. PETER HAUSER:  -- compares and contrasts?  All right.  I am more familiar with practice, anecdotal evidence than actual formal studies.  Like we talked about before, the exposure to Sign Language from birth to 8 years old.  8 years old you can tend to tell what's going on with the kid, if they're going to be signing, if they're going to be speaking, what sort of environment they're in.  That's my concern right now is waiting for the implant, as if the implant is going to be a cure.  Implants Don't work that fast.  It takes time to acquire language.  So if we wait for the implant -- well, I don't know, waiting for the implant is kind of the wrong phraseology.  But before and after the implant they are going to need that sort of stimulation, those sort of activities, that sort of exposure to language, and from birth to 8 and onward regardless of the status of implant. 

Okay!  We're done?  Okay, thanks very much!  Thanks for coming!  


(Applause) 


