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>> Hi, everyone.  We'll go ahead and get started.  My name is I Amy Sanders the room moderator for the session.  If you have questions or needs during the presentation, feel free to grab me.  I'll be at the back of the room.  A few things before we get started, there are three exits in this room.  There's an exit at the front of the room located behind me.  An exit to the side of the room, and then an exit in the back of the room.  If you need to use the restroom, it will be through the back doors to the right and I will go ahead and turn it over to our lovely presenters to introduce themselves and their presentation.  

>> Hello, everyone, welcome to the presentation today.  I'm not Lauren.  I'm Kim from LENA.  My financial disclosure is I'm a full time employee of the LENA Foundation.  Go ahead.  

>> I'll introduce myself next.  I'm Lauren Pontis an audiologist by trade and assistant clinical Professor but I'm not talking about that at all today.  I moonlight as a CHIP facilitator so birth to three services providers in Colorado and I'll speak about that role.  

>> I'm Kelly Doolittle, one of the coordinators for the Colorado home intervention program.  The early intervention in this state for children birth to three and Accord Nate program ‑‑ coordinate programming for families in Northern and Eastern Colorado.  

>> I train our research and clinical users, people using LENA.  Today we're going to have three sections.  I'll be covering a brief history of LENA and quick tour of how technology works.  Kelly will be discussing using LENA as part of the Colorado intervention program and how they facilitate and do that and we'll narrow it down more and Lauren will give a case study of one child and what it looks like sharing LENA reports with that family using as part of what they're doing in their program.  

History and how it works.  LENA was found bid Terry Paul who passed away in 2013.  They founded renaissance Learning if you are familiar with accelerated math.  When they saw children come into school they saw children with large vocabularies learned to read easily and children are lower vocabularies struggled to learn.  When he read a book Meaningful Differences, if I could develop a tool, maybe we could close the gaps before they start.  

As all good researchers, he worked out a prototype pre‑LENA.  And every good researcher needs research subjects so he enlisted his granddaughter.  You see his oldest granddaughter, Emily.  She looks happy now.  When she realizes she gets to spend time with a recorder duct taped to her arm she's not sure this is a good idea papa is doing with her.  

A lot of us tend to over estimate how much we talk and people who over estimate the most tend to talk the least.  LENA is a feedback tool to help us know, how much do we talk?  A scale is used to tell us how much we weigh and Fitbit tells us how far we walk, so it's a feedback tool.  It's also a little more.  You may have heard it call a talk pedometer.  It gives feedback report to share with families to understand the language environments of their children.  It's the Gold Standard of measuring talk around the world in schools, homes and it's used around the world.  

The LENA algorithms have been validated in ten languages to date which is exciting.  Same algorithms but validated this those and there's more information on the website.  I'll do a quick tour.  Recording cycle might be something like you send the recorder home with the family.  They record, you upload it, you get data, and you either choose to provide that to the family or not depending on the role.  Clinically, there's usually feedback.  Research studies, there may not be.  

Basically, the LENA recorder captures the audio data.  Stores it in a non‑listenable format.  Then transfers it to the LENA hub computer.  From there, the data are sent to the cloud and LENA algorithms go to work to process that data to leave us with counts we can act on including how much adults have talked, how much children are talked, decibel leveling et cetera and you have the option as researchers or clinicians to store the audio for further analysis.  

We've got the data.  Let me give a tour how the algorithms parse the data, excuse me, the algorithms give us eight major categories.  Four human categories, three non‑human, and one combination of human plus human, human plus noise, human plus overlap, plus TV electronic sounds and that's our overlap category.  

You'll see in a minute why they're important.  I'll show you where the reports are coming from.  LENA assigns labels, sets them aside and does additional analyst to see how likely LENA was right.  High likelihood that means near and clear activity happening with the family, LENA says it's a near category.  So male adult near, and if it's something further away or less likely, LENA will add FR foxtrot tag on that.  We end up with 15 categories LENA recordings into.  Reports and materials are in English and Spanish.  It's hard to see.  

I'll give you operational definitions of the three main metrics.  Adult words gives you information on how many words were spoken to and near the key child.  Child vocalizations looks at speech sound from a child.  Whether coos from an infant or Babbles to give an estimate how much the child is talking and conversational turns, back and forth exchanges between a child and adult.  

Looking at the LENA report, you see male and female near and clear give adult words.  Child categories near and far give us child vocalizations and conversational returns, looking for exchanges between adult and child that occurs within five seconds and it can be either the adult or child initiating.  Either one would count.  

On the left of the report we have daily counts with the same dates shown along the bottom counts on y‑axis and percentiles across the top.  The right we see hourly break down.  When was activity happening throughout the day?  This report, the highest amount of turns are happening at 10:00 p.m.  We can feel sorry for, or rejoice with the family.  At least they have activity that's happening.  Maybe not the most convenient time but LENA tells us that.  How would we know otherwise?  

The audio environment report I like a lot and it's used a lot in deaf and hard of hearing programs.  I want to show you where these categories come from.  Meaningful means, this is a sound near and clear from the human vocal tract.  TV electronic sounds overlap, noise, more distant human sounds and silence and background are all there.  This is how those 15 categories end up in the reports.  

We have two additional measures, briefly, AVA's automatic vocalization assessment and AVA gives you estimate of complexity of the child's language.  What types you have sound the child is producing.  Think Mandarin placement and think distribution of sound.  Young children have a lot of front sounds and takes longer in American English, the R sound off and comes a lot later.  

And vocal productivity is looks at syllables per utterance.  It's a very loose appreciation of utterance.  All children add syllables as gaining facilities with language.  We have a parent questionnaire used westbound snapshot ‑‑ with the snapshot.  If using it, it's on the right.  Not using it, it's blank.  

I want to touch on research and clinical applications because that's a lot of information.  How do these labels end up as anything that's meaningful?  Colorado Home Intervention Program has been using LENA for a lot of years.  They use it in feedback with families.  Kelly and Lauren will talk more about that so they'll give you an actual picture of what that is.  Sunshine cottage, Sounds Start Babies New Jersey.  A lot of places use LENA to coach their families with hearing loss.  

I had the opportunity at EHDI in 2018 to meet a mom whose child was part of CHIP and had a low AVA score.  The therapist looked at that and said, let's do additional digging and they found the child had apraxia.  He was diagnosed at 18 months which I understand is very young.  That was an encouraging thing for that mom they changed his therapy and his language started to take off.  This is a fun, did you know, words are good and turns are better.  There's research showing adult words are better but turns are even more important.  

In 2018, Rachel Romeo published two papers.  In the first one she showed was there a correlation between ‑‑ we saw a correlation with conversational turns irrespective of the family's SES, the child's verbal scores and non‑verbal scores, executive functioning and also adult word and how much the child talks.  

It wasn't the case that just being more talkative gave them better language results on the brain scan.  Out of that came a tale of two brains.  Here are two girls with similar background.  Child on the left experienced 1200 turns a day and score of 120 and the child on the left had few as half as many and verbal score of 90.  More activity where the green circles are, that's more activation in the area of the brain.  That's shown with more conversational turns even with similar SES background.  Another paper showed ‑‑ there was an increase in the white matter which is the information hear of the brain.  

On the right, where we have more turns you see the more colorful, more activation and more happening there as a result of that.  So it's very encouraging.  And then in our own internal study we took half of our normative sample, followed up to see, was there anything we could find in the early years that was predictive of later outcomes?  About ten years later.  The answer was yes.  We found that children who experienced more conversational turns when they were children and especially 18 to 24 months, those children had higher IQ, verbal comprehension and vocabulary.  

And as our research director said, the fact you can show anything after ten years is kind of a miracle.  We were encouraged by that.  That's my portion and I'll turn it over to Kelly.  Thank you.  

>> Thank you, Kim.  I appreciate it.  Our program has been using LENA forever.  Realizing how complex the research that went into it is new to me.  I learned a lot from Kim and appreciate that all this complexity can be broken down and family friendly, user friendly for families and making an impact.  

So again I'm Kelly Doolittle.  I'm a coordinator for the Colorado Home Intervention Program.  In Colorado, we're the eye for EHDI so supporting families birth through three with deaf and hard of hearing.  

A little about our programming in Colorado and how we integrate LENA as a tool.  As soon as a child is identified having a confirmed hearing loss difference they're connected with a coordinator in the state.  We start the process for early intervention providing specialist to those families who are specialist related to children who are deaf and hard of hearing and support them in the home to transition and to preschool at the age of three.  

Some of our basic tenants and main principles of the program are similar to other intervention programs.  We have CHIP facilitators, the specialists going into the home on a regular basis.  Mostly weekly, biweekly or once a month.  All of our early intervention is family focused, child driven, and data driven as well.  That's where LENA comes into play.  


CHIP, our program, has been around since 1969 and we've been working with families since then.  In 2008, Dr. Yosha found out about LENA and was intrigued and interested in using this with families who have children who are deaf and hard of hearing.  We've been measuring language outcomes all throughout our program and this seems like a good tool.  She spent ‑‑ she and some other coordinators in our program spent a lot of years working with validating the research, making sure it made sense for a specific population.  

Did a lot of handwritten transcriptions of the 16‑hour recordings.  And actually the correlation was excellent.  Better than they were expecting it to be.  It's been a good tool.  Started out pretty small.  We started with small groups of families making sure it was family friendly and useful and it's expanded and exploded since then.  

We work with a lot of families and these are straight from families, some things they've said they love about the LENA.  The LENA is available to all families in Colorado, children with bilateral hearing diagnosis are automatically categorically eligible for early intervention.  Children who have unilateral levels are not categorical eligible, but do receive support from the coordinators all over the state.  

So all families, unilateral, bilateral, any type of hearing difference can use the LENA.  There's no cost to families.  As Kim mentioned, all spoken languages can be used with this.  It's been fabulous for families, obviously, Spanish and English.  We have a lot currently using this with a family speaking Somalia at home or other traditional assessments aren't capturing the language development.  

Families can opt into, or out of, LENA as a choice.  It's not a requirement.  The frequency or how often they want to use it is a family choice.  It's super easy.  We'll talk about the process.  It's the only way we can really get a nice look at the auditory environment of a child.  

A lot of times we're looking at home, families use it in other settings, day cares, grandparents, things like that.  Capture the whole day of auditory information.  Oftentimes, our services are based around the primary care provider's schedule.  We don't always get both parents but this is a nice way to take a peak at both parents and both parents or whoever the care givers are included.  Super simple.  Non‑invasive, and it's private.  

Some of the hesitancies, is privacy.  Nobody listens to these conversations.  It's entirely private and confidential so that's good.  The way it works for us is family friendly.  A parent can call.  A facilitator can say, Kelly, this family needs a LENA.  We pop it in the mail.  You'll see an example in the back.  There's devices in the back if you want to take a peak.  We sent directions how to do it, it's as simple as turn it on, pop it in the pocket and let the battery die.  All you have to do is start it in the morning.  

They have a self‑addressed stamped envelope so there's no cost it the family.  By the next day, we have the report ready.  Lauren will talk more about the report.  Super easy to look at.  And either the facilitator if comfortable can review the report with family or as coordinators we can go in and review the report with the family as well.  

Again, Lauren will talk about this.  Kim mentioned this comes in English and Spanish.  It's colorful.  It's easy to look at.  One of my favorite things is you can see progress over time.  So I think you can measure up to seven.  

>> You can go back to ‑‑ 

>> Yeah.  I think you can do up to seven over time.  On this example, you see this is showing three different periods when a family chose to do the LENA.  I won't read through all these, but these are parent testimonials.  I sent out an e‑mail to families in my area that are using this and I got back, I don't know, probably 20 different quotes.  Parents are loving this for a variety of reasons.  This family has been using this to check their children's spoken language development over time and this is what Ally had to say.  

The highlighted part says, we discovered after our first assessment that we weren't talking to our newborn enough.  Once we added communication we saw improvements of their speech development.  The highlighted part from Sara who has a son with EVA.  Says, having the data to see what we were doing right regarding language exposure and where we needed to do better was an incredible tool.  These are in the slides if you want to read the whole thing.  
A father that says, this device is able to show us the times of days our son was more vocally activity and times when his listening environment might have been more difficult.  

And many parents referred to the ease of use and accessibility.  One thing I forget to mention earlier, this is going to show spoken language access for families, but families who are also using sign language have access to this tool, and do access this tool, on a regular basis.  We have a lot of families may be measure of spoken output in auditory environment.  We have additional assessments that measure ASL development and use them in correlation with each other to look at whole language development.  

This mom talked about the turn taking and complexity of spoken language development.  This is another child who has apraxia of speech and it did help adjust their strategies that they're using at home.  

Our facilitators are loving it, too.  This data is used not only to help facilitators guide goals and intervention for families, but also just as family awareness.  It works well as awareness for facilitators as well as families.  

We talk about a lot of the benefits already.  We use this with collaboration with a lot of other providers.  If audiologists are interested in this information, we can share with permission.  Audiologists, other providers.  It gives a nice peak at three‑year‑old transition time as well.  

You can see the third from the bottom an autism screener.  If language is coming back that AVA score is coming back consistently low over time, there's an additional screener we use that's sensitive to kids who may have ‑‑ be on the spectrum.  

We used this to support technology use as well.  One family used this in the mountain, the background noise came back really high.  Looking into it more, the family lived close to a river and that caused background noise and it was used to support the use of a personal FM system at home.  A lot of families and audiologists ask for pre and post implementation to look at progress over time with cochlear implants.  

There are some road blocks.  It's not perfect, but it's pretty good.  Some of the roadblocks we've run into, definitely the hesitancy about being recorded.  It's the one I hear the most.  I don't want you to hear what I have to say throughout the day.  And it's literally a matter of educating families about, I don't have 16 hours to sit down and listen to what you have to say.  But talking through about the confidentiality about how this has algorithms.  It's not written, it's not stored, and there's nobody listening to your conversations.  

I've had a couple families who have not been seeing the progress they were expecting to be made over time who have backed down on their frequency or decided not to continue using the LENA.  It's a tool.  It doesn't work for everybody, and that's okay.  It continues to be a choice, but that's been one thing we've run into occasionally.  

When families have twins and the twins are close together, sometimes the LENA is not sensitive enough to be able to pick up and differentiate who is talking, which twin is it connecting with.  That request challenging.  We need to interpret the information differently.  Families wanting to use the device at day cares to see how their children are doing during the day.  There's additional education with day cares regarding confidentiality and sometimes the same hesitancies we see with families pop up with day cares.  

Every once in a while, you see the paperwork in the back.  We try to be clear how to use this.  Wintertime is hard.  Parents put coats on the top and that blocks the speech.  Kids mess with it and accidentally push buttons.  There's a ton of ways it can go wrong, but again with some education it usually works out.  

One of my favorite ones, this talks about how we talked about this a little, showing families what the report looks like has been a great tool so they can see what they're going to get out of this device if they choose to participate.  And then having parents talk to each other about it as well has been really nice.  

You're up, Lauren.  

>> Thank you.  So as Kim mentioned, we started real broad in this presentation, what is LENA?  How does it work?  Kelly gave a great introduction, what does CHIP do, what does Colorado early intervention use LENA for?  Now we're getting narrow talking about one child and one family.  

Let's jump in.  Brief literature review there are a few studies that looked at conversational turns, specifically in deaf and hard of hearing children or families with deaf and hard of hearing children.  

So it's been found that just like with children with typical hearing A number of conversational turns is predictive of language outcomes later.  Conversational turns are very important.  Unfortunately, there is some evidence that indicates that parents tend to, without intervention, engage in fewer conversational turns, talk less to their D/HH children than they do with those children typical hearing siblings.  

This education is really important for families, right.  Okay.  Let's jump into the case study.  At the time of the first LENA trial, this little guy was 24 months old and he has unilateral left microtia with maximum conductive hearing loss on that side.  Children with unilateral hearing loss are not categorical eligible in Colorado for early intervention, but he did show delays in other areas as well and was eligible for services.  

He did use a soft band bone conduction device for that left side.  We were working on consistently using it.  His family had some concerns that he may have had sensory sensitivities because he took it off a lot.  Even if it was turned off, he pulled it off.  That was a real struggle we worked on frequently.  

This family is Spanish speaking.  And this child also showed delayed gross motor milestones as well as delays in receptive and expressive languages.  He got CHIP services and I was the CHIP facilitator and receiving therapy services.  There were not any additional known disabilities present for him.  We edited the graph.  Instead of the day the trial was completed it shows his age.  That was the number of daily adult words at the time we did the first recording with LENA when he was 24 months old.  

His family was falling in the 30th percentile compared to all families in the trial.  Conversational turns was very low.  They were in the fifth percentile for number of back and forth turns.  I think seeing this data was maybe pretty eye opening for the family.  

The number of vocalizations from the child himself were in the second percentile.  And that definitely aligned with what I saw in sessions.  It was helpful for me to see it wasn't him being quiet when I was in the home, this was always.  This was when his family was working with him throughout a 16‑hour day.  

I love the audio environment.  As Kim mentioned, especially in the D/HH world, this is so helpful.  We did notice that 17% of that 16‑hour day was spent in either TV background noise or some sort of electronic noise, which is a relatively high proportion of the day.  That gave us some opportunities for education, too.  

You can see there was a large period of the day when there was overlap or background noise.  So lots of noise happening.  Lots of silence, too.  43% of the day was silent and only 9% of the day was meaningful, one talker conversation from that first day.  

The AVA score that looks at the complexity of the child's speech may be predictably was rather low compared to the typical range.  The typical standard score is 100, and he was falling around 70.  So more than one standard deviation below the typical range.  

Vocal productivity or proxy for mean length of utterance was low the first day.  What did we do?  It was potentially a challenging conversation, right.  The family was provided with the written report that's in Spanish.  That's one nice feature of LENA is that reports are automatically translated into Spanish when needed.  

Kelly actually joined me the day I went to review the results of this first trial to talk about what the results mean, where do we go from here, right.  And that day, I think right away actually, the family was like, we want to do this again.  We want this information more in the future.  Let's keep going.  

And then naturally, we focused session, not just that first session going over the result, but also many, many future sessions on strategies for increasing those conversational turns.  

It wasn't the first time this family had heard that that was an important thing to do, but I think that having the context of the LENA report was really helpful for them to see where, do we actually fall of our whole day compared to this typical sample?  

This is a list of a few of the resources that I knew of at that time and shared with the family.  And these are links.  If you go on to the app in our handout, you can access these if you would like.  All these were also available in Spanish, which is very helpful for me.  

So LENA Foundation has actually many great resources.  They've made several new ones since this time.  This kid has aged out of early intervention so it's been a bit.  Your Child's brain needs Talk and 14 Talking Tips were awesome.  These I believes are from the LENA handouts.  I think we have the 14 talking tips out there.  Kim said there's a sheet with resources and QR you can snap back there.  

Another resource I found helpful was a handout by John Tracy clinic in California.  They're all really helpful.  I love that clinic.  They have one that's called Constant Conversation that we talked about that has specific ideas for games and strategies to try to increase those conversational turns.  

And then finally, the sky high institute's curriculum has a section on interactive turn taking.  So that's one that I don't think is available in Spanish, but that I used to inspire some of our sessions and discussed with the family.  

All right.  Of course they decided to do a second trial and daily adult words skyrocketed.  This family was going, oh, my gosh, we got to talk more.  One thing that came to my mind as I was looking at this data was, of course they did.  They know they're being recorded.  They know what the report will look like so they'll talk a ton.  The point Kelly made to me was, it's easy to do that for ten minutes.  It's real hard to do that for 16 hours.  

Unless it's something you've been incorporated and it's become more of a habit in your mind.  It was four months later when we did the next trial.  He was now 28 months.  Daily adult words were at the 90th percentile.  LENA automated a star.  We talked about when a family gets a star.  

I believe any score above a percentile, like 75th percentile gets a star or if there's an improvement compared to previous trials, at least 10% compared to the previous three trials, they'll also get a star.  Just recognizing the family's performance is also compared to just their previous history and not only to the normative sample to get those goals, which is awesome.  90th percentile, what an improvement, right.  

Number of conversational turns went way up, too of the we went from 5th percentile at 24 months old to 82nd percentile at 28 months old with the back and forth between this child and his parents.  Pretty awesome change there.  And child vocalizations also increased a ton in that four months.  

He went from second percentile all the way up to 66th percentile in the amount he was vocalizing.  This was a change I observed.  He's making more noise.  Not only initiating more turns with his family but also in play.  He's using his voice a lot more.  

We talked about audio improvement after the first trial.  You can see this family really made efforts there.  TV and electronic noise went from 19% of the day at 24 months down to 4% of the day.  Some nice change there is.  Look at that nice jump in the amount of meaningful speech.  Almost 20% of the day was meaningful language input that was not overlapping.  So nice to see.  

And this child's AVA score went up.  He did start to use more complex phoneme, or phoneme in general in his speech in that four‑month period.  That was awesome to see.  His vocal productivity, the proxy for MLU remained low at 28 months.  He was still speaking in mostly one word sentences.  

What did we talk about after the second LENA trial?  The family was given that full written report and we said, wow, this is a huge, huge difference.  Keep up the amazing work.  

We want to do this again.  We want to see that sustained progress and see what it looks like over time and the family definitely agreed.  I don't know if you were able to join us at that visit.  His mom's face lit.  He was awesome seeing how proud she was of this family's progress.  

We did it again when he was 34 months old.  You see daily adult words are high.  We're better than baseline.  About 50th percentile at 46th percentile of daily word input.  

We maintained our progress, the daily conversation that will turns.  We're still in the 73rd per percentile for amount of turns even at 34 months.  And he was still vocalizing more and more.  This made me feel a lot better about number of adult words being averaged because this child is still speaking a lot.  He actually increased a little more to the 72nd percentile at that point.  

The audio environment, we listened to the TV a little bit more that specific snapshot of a day, but we also maintained having meaningful conversation for 19% of the day with that green bar stayed high.  

All right.  This was amazing to see.  His AVA scored continued to increase, approaching the average range.  This one is a big one for me.  His actual vocal productivity started to increase.  He's starting to combine words and speaking longer phrases.  

I think the combination of the vocal productivity and AVA score really indicate this family was not just performing because he had the vest on that day.  It really shows this was a change they made consistently and they're reaping the benefits now.  

It's been a moment looking at a full LENA report.  There's a written section that contains nice info, too.  It's four pages.  The first page, I think we ‑‑ yes.  The first page shows those three charts, the daily adult words, conversational turns and vocalizations.  It breaks down those hour by hour so a family can think back, what were we doing at 8:00 p.m.?  We were eating dinner.  We were talking a lot at that time.  You can see potentially, at 3:00 p.m., I'm going was nap time that day.  There wasn't much going on.  

The second page shows that daily audio environment score over time over each of the three trials and also hourly as well.  So you can identify, it says that we listened to a lot of electronics.  I wonder what time of day it was captured.  I see, it was a lot in the morning and midday in this case.  

And then I'm not sure if we mentioned it previously, but because CHIP uses the CHIP family assessment that include lots of measures of speech and language, we don't do the snapshot questionnaire so that bottom right section is blank for the CHIP's reports.  

All right.  There we go.  So Page 3 shows some background for what is LENA?  How is LENA developed?  What's the history of LENA?  And discussions the duration of the recording.  The duration was 16 hours in this case.  And Page 4 has one interest stat that's not as captured on graphs that's fun to point out.  And that's the percentage of the time that the child initiated a conversational turn, who started this.  This was the third trial with this particular child.  He initiated and adult responded to, 72% of the total number of turns, which is awesome, right?  

Summary, and we'll have a bit of time for questions as well.  LENA is such a helpful tool in providing families with data.  We can talk until we're blue in the face and say conversational is important, language input is important.  But showing a family, this is where you are right now is so helpful.  And gives them some actual actionable steps to increase spoken language development.  Rapid and sustained progress is possible.  It's pretty amazing.  I attribute LENA to a lot of that kids progress.  

I attribute the family's efforts because they learned from LENA to that kid's progress.  It was all the family.  And one thing I understand that Kelly does sometimes is actually tying in LENA data or conversational turns into an IFSP outcome or goal.  That would be a reasonable step to take.  

So references.  And here's contact info for myself, for Kelly and Kim if anyone has questions them like to e‑mail us about.  I think we have plenty of time remaining for audience questions as well if there are any.  We would love to hear them.  

I might see if I can send a mic over to you. 

>> AUDIENCE MEMBER: I had two questions.  The first was, does the child need to have enough vocabulary to ‑‑ for the device to be sensitive to conversational turns?  Or is it measuring opportunities for conversational turns?  I have a child who only says "uh," but if the family is asking them a question and waiting for a response and he says, "uh," is that a conversational turn or vocalization?  

>> It counts any vocalization as a return. 

>> AUDIENCE MEMBER: The other question is, if the family is a dual language family does it differentiate at all about which language the child is exposed to or is it sensitive enough to know like in a different language what ‑‑ I work with [indiscernible] families which is a lower incidence language.  Would recognize those words?  Some words are eight syllables.  

>> It's not going to label separate languages or tell you what's happening when.  And with the language validations, because of how English works, you've mentioned you get these languages you have multiple syllables.  Most likely LENA will overestimate the number of words because you have more syllables for language which we see in Spanish but to a lesser exact.  

We wouldn't know the exact number of adult words were that were spoken, conversational turns with language dependent.  Looking for male, female.  Looking for any sound for speech compared to burning, crying, sneezing, laughing.  Even though the words wouldn't be count out, you would see change it over time.  I talked more or less and each data point we would expect the errors to be comparable so they would be within family or language family, they would be similar that way. 

>> AUDIENCE MEMBER: I guess I have one more question.  If the family has the TV in the background all day long, is that going to look like all overlap?  

>> Depends upon how loud it is, and the distance.  So if the TV is quiet in the background, really great chance since the mic is here, if this is mom and I'm the child, good chance LENA will say, this is mom talking, this is child talking.  If the TV is here and full blast, chances are it's TV or overlap.  

>> If they're in a different room but the TV is on over there, it's more sensitive?  

>> Correct.  

>> And it follows the child.  As the child's moving, it's farther away from the TV, it will capture that differently as well.  

>> Follow‑up.  Initially when I was looking at the data I thought, well, in an ideal state I would be like, let's watch less TV.  But I think the reality is, I thought initially this could be a great opportunity to encourage the parent more in that activity because conversational turns can still take place when you're talking about Bluey, but now I'm wondering, will LENA capture that if Nicky is my child and we're watching Bluey together or will it recognize it as overlap?  

>> It depends how loud the TV it from you.  If you are holding your child in your lap or next to you and the TV is not super loud and you're six feet or seven feet away, chances are good that LENA will get that in exchange that's happening because your voices are so close.  The microphone is right here.  Also, if the child turns around, you hear me the same because we have microphones.  But the microphone will not pick up the voice from the back as it will the front.  When the child loses interest, I guess LENA does too [laughing].  

>> AUDIENCE MEMBER: My second question had more to do with CHIP.  You all had mentioned facilitator.  In the state I'm in, we have a coordinator who sort of like is the connecter of providers and then you have EI providers.  So I'm just curious, when you say facilitator, is that the EI provider?  

>> It is, I should have clarified that.  Same thing.  We would be coordinating the program.  And Lauren in Colorado is called a CHIP facilitator but the EI provider specifically for children who are deaf and hard of hearing.  Good question.  Sorry about that.  

>> AUDIENCE MEMBER: I have many families who tell me, oh, he imitates Ms. Rachel, or Cocomelon, and we don't see him responding to us.  I was wondering if you have the child that says something back to the TV, is that going to show as a turn taker?  Or is ‑‑ because I'm trying to convince them they actually need to talk to real humans to have it really be a conversation.  

>> We absolutely agree.  I'll jump in here but honestly, Kim should answer this.  I would say no, it will come across as a child vocalization but not a turn take because LENA is sensitive enough to know it's not an in‑person live human.  It will count as a vocalization but not a turn take with another person.  

>> Also with Pat Kuhl, she has a TED Talk with a speaker speaking Chinese.  When there's a live speaker, they get the ability to distinguish between sounds most English speakers can't hear.  But when they have it over a TV, even though it's the same speaker through a screen, the children aren't learning.  We are with you on that.  The caveat being, there are high quality audio that come through like an iPad, LENA may count that as a live speaker.  

We've had that happen with people doing FaceTime with high quality speakers.  People will say, the child is interacting with grandma, that's good.  There's fuzziness that happens.  In an ideal world it should be filtering out because of the way the TV signal is. As we get better quality audio it gets more tricky.  But it should be thrown out.  

Good to see new person.  

>> AUDIENCE MEMBER: Great to see you, too.  This is awesome you've incorporated this into the EI program for the whole state.  Do you have a sense, or you probably know, what percentage of families are taking advantage of this and are there certain populations of families that are not able to take part of this?  What has been your experience with that?  

>> I should probably worked on a percentage.  I know that we have over 450 families that have done the LENA.  It continues to expand.  I tend to have a wait list for the DLPs I have, so they're coming and going.  I think there's some variability around the state as far as how it's being used and that kind of thing.  It's available for all families at any time.  Are there any groups that would be excluded?  No.  Not at all.  We have a lot of families who are ‑‑ sorry, Robin, jumping in.  

We have a lot of families who are deaf adults and have deaf and hard of hearing children and they're opting in.  I haven't run across anybody who is not appropriate for in the families we have served in Colorado.  

>> AUDIENCE MEMBER: I have heard ‑‑ I'm a CHIP coordinator and I work with Kelly.  I have heard we cannot use this with the populations a that speak click languages.  So like the African. 

>> Not anymore, though.  I don't think that's a limitation anymore.  

>> I don't know.  I'm sorry to jump in.  What I would expect is that when you have a click, there are sounds we make of course, all those fun sounds, it's going to be in the flow of the speech.  So you will still have vowels in there and we all have A like and E like sounds.  Vowel sounds.  I would expect it to work fine with click languages.  I don't know because one of our concerns was Arabic because they have sounds that are clearly non‑speech sounds in English.  Because of the co articulation in the speech flow with the vowels, they're still getting decent counts and it's been validated in Arabic.  

If they were speaking I think clicks without vowels, I could see where that might be a little more challenging but those ‑‑ that's a good question.  They're not part of our phonemic sound system, but the vowels are.  

What's your concern?  

>> I think part of what it is interpreting.  It may not be exact word count but it would still show a lot of the information.  Did that answer your question?  

>> AUDIENCE MEMBER: It was more about ‑‑ we struggle with getting devices to and back from our vulnerable families, right.  I think part of our issue is we're only seeing families through the clinical setting.  And frequently, you have so much more connection with these families every week or every two weeks.  And so I'm wondering if you are still having the same kinds of struggles we're having in terms of families just not having the band width to do this and whether there tend to be disparities in your program?  

>> We've adjusted over time.  Robin can attest to this.  Back when we dropped them off at the house and picked them up, there was a little loss.  We have support from the School of the Deaf and blind to reimburse the mailing and that has helped a lot.  Parents can drop it in the drop box and don't have to go into the post office.  That was a barrier because if you have to take three kids to drop it off, sometimes we wouldn't get it back.  We've adjusted with time and it's pretty good.  I still have a couple out there, you've had this three months, can I get it back?  It's not perfect, but it's getting there.  

>> Jenny was telling me about LENA hostages they need to get back [laughing].  

>> AUDIENCE MEMBER: I'm curious about who constitutes the normative sample against which these individual case studies are compared?  If a kid is in the 5th percentile what constitutes normal?  

>> We did a normative study in 2006 and had 378 families and tried to match U.S. census ‑‑ we were in the Denver boulder area because we wanted to have certified speech‑language pathologist evaluate them so it was a restricted geographic location.  We were ‑‑ it was homogenous.  We didn't have a lot of diversity of children because it was a sample of convenience.  

We had those children that came in and did LENA recordings with them every month and after that we had them come in so get evals.  We did MacArthur Beats, Bailey; what was age appropriate.  We used that as part of the sample.  We saw families with the lowest SES ‑‑ families in the upper 50th percentile of the lowest SES spoke as much or more than SES families in the lower 50th percentile.  It was great to see it wasn't solely SES to predict the outcomes but the conversations they had. 

>> Children who are not deaf and hard of hearing were the sample.  

>> No known disabilities at the time of recording.  

>> That's something we talk to parents about as we go through and use the data especially the first time and it becomes an individual tract, too.  You talk about child individually across time.  

>> [Off mic]. 

>> Great question.  I wasn't involved in that initially, but we have funding in Colorado with a lot of history behind that.  The funding sources changed along the way.  We work closely with Boulder as well; the School For the Deaf and the Blind.  There's been a lot of grant writing involved.  Fabulous question, though.  

>> Thank you all.  

>> Thank you, guys.  

[End of Topical Session 8] 

5:56 P.M. (ET)
15

