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>> KRISTINA BLAISER:  I'm just going to get started.  It's 9:33.  I'm going to start early.  Does anyone in the room need an interpreter? 

So I'm here to present some information that I obtained through doing my doctoral dissertation at University of Minnesota.  My co‑authors are Dr. Kathryn Kohnert and Dr. Peggy Nelson, my doctoral advisers.  The title is looking at effects of noise on fast mapping and word learning in children with hearing loss.  So we're going to talk a little bit about what does that mean.  Those aren't that are necessarily common knowledge for everyone.  So as we talked a lot about in this conference we really do have a new population of children with hearing loss.  And we're going to be talking specifically about children using listening and spoken language.  Through newborn hearing screening and advanced technology, we're seeing more and more children having increased scores on standardized measures compared to their normal hearing peers.

What this can mean is that children with hearing loss are entering mainstream settings at earlier ages but in addition to that, that we're seeing some of these kids have such high scores on standardized tests at 3 years old and 5 years old that when they go into mainstream settings depending on the state that you live in, they may not qualify for services.  And so this is a brand new dilemma that we have for children with hearing loss.

So as we're looking at does a 3‑year‑old with by literal cochlear implants really not qualify for services?  These are some of the questions we're really, a 5‑year‑old as they enter kindergarten we can laugh about this but there is actually happening, that families are having to advocate for why their child who's scoring really well on a standardized test still needs additional services.

So one of the things we need to be able to think about is when they're in mainstream settings how are they doing at learning new information compared to their normal hearing peers?

And so one of the things that we want to look at is, when we're talking about learning, how do we look at that from a research perspective?  Learning new words is one of the ways we can look at that.  So when we talk about learning new words, a lot of the research has looked at that in terms of fast mapping and word learning.  Fast mapping is when a child has a brief exposure to that word.  So if you think about, why is that important for us to be thinking about?

Classroom settings, that maybe the teacher will say a new word, reading a new book, talk about that the ‑‑ Todd, a new word?  Snow blower let's just say if you're not familiar with snow blower with but maybe say the word but then go on so that child would get a brief exposure to that would word but not have repeated exposures to that.  In contrast, we're learning so when there's repeated exposures to the right that word over time much more similar to what they'd have if they had more experience with that word, maybe in a pre‑teaching, post‑teaching therapy session, so what we wanted to be able to do is look at how did children do with these two con can digs fast mapping and word learning and what we found so far is that historically children with hearing loss do not do as well as their normal hearing peers at fast mapping or word learning conditions.

But with repeated experience with that information, or also making sure that they have ‑‑ sorry, with repeated experience or their success in vocabulary helps predict how well they'll do.  So kids with higher vocabulary tend to do better and when they have more repeated exposures they do better as well.  So the other thing we need to consider when we're talking about mainstream settings is the addition of noise.  And noise is a common part of classroom settings, and we know that children with hearing loss do more poorly in noise conditions than children without hearing loss.

Now, we do have things like FM systems, and the opportunities for children to learn so this isn't necessarily saying how would they do just with academic information but if you think about how they would maybe do with their peers, right, that their peers maybe wouldn't be wearing that FM system, that's another thing we could consider.

So the study, the goal of this study is really to look at how preschool children with hearing loss using listening and spoken language perform on fast mapping and word learning measures in noise compared to their age matched peers without hearing loss.

And so there's a lot of questions here, we'll break these down but the questions primarily are:  How do they do at fast mapping?  How do they do at word learning?  And what are the things that helped us predict how well or that were correlated with performance in these measures and were they the same for children with hearing loss as the children of normal hearing?

And so we had 36 children, 17 children with normal hearing, 19 children with hearing loss.  All of the children who had hearing loss had attended a private preschool program in Minnesota using listening and spoken language.  8 of the children used hearing aids and 1 of the children used cochlear implants.  7 of the children had bilateral cochlear implants and 4 had unilateral cochlear implants so the trend at this school was really bilateral cochlear implants and it should be noted the children with unilateral cochlear implants had had progressive or fluctuating hearing losses so were relatively newly implanted so it wasn't that they just decided to have one implant.  It was because they had just got that one but had relatively strong hearing, because of the fluctuation or the progression.  The average age for the children who had cochlear implants for their first stimulation was about a year.  So this is just looking at a little of the demographics for children with hearing loss that the average age of identification was 14 months.  And this study took place in 2009.

The newborn hearing screening legislation passed in Minnesota around 2007.  So you can see that there was still a range and we did have some children who had later identified hearing loss, sometimes mild to moderate hearing losses, sometimes there was more of a progression over time, but that we did still see a range from 1 month to 48 months.

The procedures that we looked at, every one of the participants participated in three different assessments.  The preschool language scale, the expressive vocabulary one word picture vocabulary test and also the PPVT so we could look at how does general language, expressive receptive vocabulary help predict how well children will do in these measures.  This tells you a little bit about how we did this study so that you can see that Q is quiet.  We did quiet fast mapping and production imitation at the first point so that's what we're looking at for fast mapping.  Then they had repeated experience with the word which is the Es.  The second time point was the word learning so after they'd had repeated experience, that's what we called word learning so just for you to help define what we looked at as fast mapping and word learning.  Because this study happened in Minnesota, we didn't want to use non‑words so the advantage of using non‑words is that we can really control for the complexity so we could put a vowel ‑‑ a cons that, vowel con so that.  Because these are all children with hearing loss we didn't want to spend time looking at non‑words.  We wanted to teach them real words but we wanted them to be real words they weren't exposed to.  In Minnesota we don't do a lot of surfing and we don't have an ocean so I used surfing and ocean words.  So we had animals and then tools that were related, wax, and the manatees so we controlled to make sure they had one word list in quiet, one word list in noise, that we matched for the complexity of the two word lists.

So the first question is really looking at what happened at that Time 1.

So in quiet, we did not see a significant difference between their ability to fast map but what we did see in noise we saw significant difference

So kind of what we may have predicted, it's a little bit ‑‑ yeah?

>> What was the noise?

>> KRISTINA BLAISER:  Great question.  So the noise was, it was multitalker babble on a CD that was placed, about a signal to noise ratio about 7 decibels but that's a good question and we'll talk more about how does this maybe apply to the findings.

But so that what we found a little bit different is that the children who had, the children from this group actually did a little bit better in quiet than some of the other studies we've seen but in noise they did significantly poorer.

The second question is, what happened at Time after they'd had repeated exposures?  What you can see is that the noise difference wasn't there.  So over time, when we had repeated exposures to the words that the children did just as well, there was no significant difference, between the two groups.

Which I think is actually really interesting.  So the ‑‑ I'm going fast because I'm friends with the people who go after me and I don't want to make them mad.

[ Laughter ]

So the next part was looking at what is the relationship between how they did on standardized measures and their age and fast mapping in quiet and noise so we put these variables in so we could look at, what helps us to know how well kids will do in these different conditions?  And so this is a lot of numbers and a lot of information but I think the patterns are really interesting.  So one of the things we found for the normal hearing group is we see a lot of yellow.  A lot of things help us to understand how kids are going to do in these conditions.  But one of the things that's really interesting is that how children did normal hearing children, how they did in quiet, was really highly correlated to how they did in noise or how they did in noise was highly correlated to how they did in quiet.  So there's a really strong relationship.  So if you looked at their word learning in noise was really  .856, at the  .01 level, was strongly correlated to how well they did at word learning in quiet.  And the same thing with fast mapping.

So if we take the same ‑‑ so this is still the normal hearing group but I wanted to contrast it with the group of kids with hearing loss.  So normal hearing, hearing loss.

So we see a little bit less yellow.  And so one of the things that's really interesting about this is that it didn't matter how well they did in quiet.  How well they did at noise in fast mapping predicted how well they did in noise at word learning so some of the kids who were good at learning in noise were good at learning in noise, where on the other side, kids who were good at learning in quiet for normal hearing children were good at learning in noise.  So gives us just a little bit different dynamic.

The other thing that's interesting is that the standardized tests didn't really give us that much information for children with hearing loss about how well they did in noise.  For children with normal hearing, it did.

So as we think about this as we move forward, I'm going to stop but make sure I come back to that because it's really important.  So the second thing was how do these traditional hearing loss variables, age of identification, age fit with hearing aids, how do they help us to understand how kids are doing in quiet and noise conditions?  We really found that there was no significant difference between children with cochlear implants and children with hearing aids on this test so we may have thought okay kids with hearing aids will do better, kids with cochlear implants will do better.  We didn't find that difference.  Age fit with hearing aids was the only factor significantly correlated with fast mapping production in noise.

So it gives us a little bit more information, but again, when we go back at the demographics we had quite a ride range so if we really wanted to look at how one group did with this we would really try to control for that.  We did have a lot of variability, but just goes to show that when we're thinking about these, when we're thinking about kids, and we're talking about kids with hearing aids versus kids with cochlear implants, if they're obviously in the same type of intervention maybe we don't need to separate those out in terms of how we're looking at their outcomes.

Okay, so both groups of children learned new words over time in both conditions.  That's a good thing to know.  Children with hearing loss, when we're looking at that brief exposure to words, in noise did not do as well.  But given consistent experience with the words over time, they did.

So just really brings us back to that question about, when kids are not qualifying for services, how much are we relying on that brief exposure to words?

And then the other part about this, the last one is that when we're looking at what qualifies a child for services or what helps a child to be more successful in these noise conditions we're looking at things like scores, right?  How well do they do in quiet?

And how old are they?  Those are the kinds of paradigms we're looking at in transitioning kids in public schools.  These are the things we're looking at.  That gives us a lot of information about a normal hearing child, a child without hearing loss.  It doesn't give us a lot of information about how a child with hearing loss will do.

So I think it's one of the things that we need to be looking at, is how do we adjust our paradigms to real match for the kids with hearing loss because we have a good idea of figuring out how a child with normal hearing will do.  So some considerations.  I've called this when I've talked about this before complications.

So some of the kids did better in noise.  Some of the children with normal hearing did better in noise condition so when we're going back and putting this ‑‑ we're getting ready to submit ‑‑ mm‑hmm?

>> Did you ask their families if they always have a TV or radio on?

>> KRISTINA BLAISER:  No.  That would be a good question, more experience with noise.  We've gone back through now that we're getting this ready to submit for publication, and where's the literature that said kids with normal hearing will do better in noise?  And that's not out there but what we think that we might see is potentially a performance boost so that children with normal hearing were maybe able to recruit some sort of attention or some sort of ability, not a significant amount, not something we could go and study that specifically but maybe there was some sort of increased attention in that noise condition.  Whether or not that's important is that the children with hearing loss didn't do that.

So they did poorer, so not only did the children with normal hearing kind of bump up a little bit, the kids with hearing loss had a little bit more of a difficult time but then also didn't maybe recruit that attention, so something else we want to think about.

The question about what type of noise was this.  Well, this was a very brief exposure to noise and so it wasn't that they, I was reading a book in a classroom.

It was very brief exposure in still one on one setting so we don't know how different types of, how this will work.  It's basically just an experimental paradigm that we can try to pull other things out of.  So if we had different types of noise versus multitalker babble or white noise or different classroom noise, would we have different results?  Yeah, maybe.  I think that's something to be thinking about.

The other thing is that for the group ‑‑ we did control for the type of intervention these kids had.  There's a lot of different types of intervention out there.  Right?  And so the children in this group, were very familiar with a word learning task.  They were very familiar with pointing to pictures, to labeling pictures so there are some cities that show that potentially this will increase their ability to learn new words.

We don't know, and so doing this type of study with other groups of kids who are receiving different types of intervention may help us to understand that a little bit more.

So these results really suggest that children with hearing loss may benefit from continued support.  That repeated exposures to new words may help them to really be able to eliminate that difference between, especially noise conditions that if you're in a ‑‑ if they're receiving new information in a noise condition, that we might want to make sure that they are getting that continued support.  Pre‑teaching and post‑teaching vocabulary is a really important thing.  Making sure parents have access to the words.  So that they can repeat those exposures too.

And then in contrast, that we're really, in contrast to the children with normal hearing we don't really know what's going to help predict how well a child will do in these noise conditions so we need to look into that a little bit more.

And one of the things I was talking about is that I know the next presentation is about FM systems and I think that that is a really important thing because we can also be focused so much about how children with getting academic information, but if you're thinking about a preschooler who is in a classroom with their peer, and they are talking about the rules of the pretty princess game and what's going to happen, there's a lot of fast mapping that goes on in that, too.

And so being able to ‑‑ those are the times where there is a lot of noise.  There is not an FM system.  The fact that their 4‑year‑old peer is not maybe going to be wearing an FM system, these are some of the things we need to be able to think about.

The children on this study did not, they were within normal limits on spoken language on the PLS, so they were between 85 and 115 across the board, so these were children who potentially would not be qualifying for services.

These are just some acknowledgments.

>> Do you have any suggestions for hearing in noise tests that can be administered to 2.5, 3‑year‑olds right at that cusp of, are they going to qualify for not for part B services?  Any suggestions of assessment tools?

>> KRISTINA BLAISER:  I'm not an audiologist, but we have used some of those tests.  But it's hard when they're 2.5 and 3 to really be able to figure out is it just because the task got too hard or they really couldn't hear you?

So I think being able to repeat some of the tests that you've done in quiet add a noise condition but I think relying on those tests is a really hard thing and that's why I think we need to have more continued data like this to just be able to show that at 3 years old, are we really feeling like that's enough that they don't need those services.  Yeah?

>> A couple of questions.  There's a relatively new phrases in noise test, anyway, that might have some applicability kind of on the hint BKB format but just common phrases.  I was curious the number of new words in your corpus you were drawing from, and also, exactly what was your repeated exposure kind of formal in terms of the recruitment of additional motivation?

>> KRISTINA BLAISER:  Good question.  So there was 8 words in each condition.  So 8 words in the quiet condition, 8 words in the noise condition and we counter‑balanced for which children had noise or quiet first.  Then the second one is a supported learning context which has been used before in other types of studies.  This is a manatee.  A manatee is an animal.  An animal is gray and bumpy so we did semantic tests we'll be analyzing too but more of, what is this called again?

So just a one on one, but in quiet or in noise.

>> As for the children with the cochlear implants, were they bimodal, bilateral?  I'm think if they had another sound source, two ears binaural summation, trying to figure could that account for the difference in noise.

>> KRISTINA BLAISER:  Out of 11 children who had the ‑‑ all the kids with hearing aids had two hearing aids.  All of the children ‑‑ 7 of the children with cochlear implants were bilateral, 4 of the kids were unilateral but with a hearing aid on the other ear.

>> Also, in a preschool setting or kindergarten setting, if you worked to measure the noise level, it would be way beyond what we normally see in hearing in noise tests.

[ Laughter ]

But wouldn't that be more realistic in trying to bring up that noise level on tests to really see what in real world a child would be doing?

>> KRISTINA BLAISER:  Right.  And I think that, for research you have to start somewhere, right?  Like, you can't just jump in and say, this is where we're starting.  This is not the end.  This is very ‑‑ not anywhere close to the end.  This is just the beginning.  So just being able to look at a task that has been done before, how do we add noise to that condition and see what happens?

But now we have a little bit more information that brings you to the right the next level of saying:  Okay, so how would it happen if we had an FM system?  How would this happen if it was a book reading task versus an individual task?

So you're absolutely right, that this is not the end of the story.  This is the first step down a different path of working with children with hearing loss.

But just being able to say, we're talking ‑‑ we kind of come to this place now where we really need to be thinking about doing this type of research and intervention, because we're kind of, now we're getting all these kids, and they're not what we used to see but our practices are really far behind.

Anyone else?  Okay.  Thank you.

[ Applause ]

[ End of Session ]
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