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>> NATASHA WEN: Hi, good morning. My presentation is going to be on music, language, intelligence and the brain. It will have songs that I'm going to ask you to sing with me but a lot of it has to do with research and it has to do with what the current findings are in terms of brain research in terms of brain research as it relates to music, as it relates to language and where the overlap and what are ‑‑ what are some commonalities and what are some differences. 
These are some books I've been reading on music (off microphone).
>> NATASHA WEN: I'd like to give you a little overview of who I am and what I do. I'm a teacher for the deaf in Los Angeles Unified School District and I work with 0‑3. And I love music. And that may sound like it's a contradiction of terms, but it really isn't. Music has been enhancing my teaching so much when it comes to the 0‑3 population because of the overlap between music and language. 
I am originally from Taiwan and I was brought up in Brazil and I lived in England for a little bit and then came to the United States. So my first language was Taiwanese but my best language are Portuguese and English because of having grown up in Brazil, and because of living in Los Angeles most of my families are Spanish‑speaking families. And so in my typical workday I use 90% Spanish. And then 10% English.

So a little review. As you can see, this is the ear, and, as you know, the cochlea, that's the tiny structure within the auditory system, is the one responsible for capturing pitches. And so the low sound like that of a man's voice is found at the top of the cochlea where the hair cells there capture those sounds and the high pitches are captured by the outer ‑‑ the outside of the cochlea, the initial part of the cochlea. This is an audiogram and that's the speech banana. And those are the sound in the English language. So if you can hear speech, you can hear within the speech banana and sounds that are softer than that. If you are ‑‑ and, of course, everything that you can hear that's louder, you obviously can hear those, too. The only caveat is you can hear things that are not just speech. You can hear beyond speech. 

So this next audiogram has to do with where is music located. The speech sounds ‑‑ this is what I need here. The speech sounds, this is the speech banana upside down because this audiogram is upside down compared to the one we saw before. Music is beyond what you can hear in terms of speech. And this is the auditory area. So here is your threshold of hearing. And your threshold of feeling. So any sound that's louder than that then it's going to be painful. And this is the typical hearing person. 
Now, the reason I'm saying this is that there's a lot of things that speech ‑‑ that you can hear in terms of speech. But speech is not the only thing in your life. There's quality of life when there is music as part of your life. And so you ‑‑ we understand that music envelops speech and when music envelops speech, you have to start thinking, what about music, then, can enhance speech and can enhance language? Here is a piano. And all these numbers that you see are frequencies in Hertz. So, for example, if you have a child going to an audio booth and they're playing ‑‑ they're doing the 250 Hertz. 250 falls round about here. It's a B below the middle C. And then 500 Hertz falls around here. It will be ‑‑ it's the B above that. There is a logic to music. There is a ‑‑ there's a math to music. I said that the 250 Hertz was the B below the middle C. And 500 Hertz is the higher B. Why is it both of them, B and in the note? Because from 250‑500 what did you just do mathematically? You doubled it. Every time you double you're going up what we call one octave. You're going up an octave to the next note ‑‑ to the same note but that's an octave higher. If I were to sing it it would sound like this la. One octave higher, la. So ‑‑ octave higher, la. Here to here you double the notes. Language and music, let's see some similarities. 

When it comes to language and music, it's one of the few characteristics that distinguishes us humans from the animal kingdom. As far as we know, animal kingdom they use music notes or pitch differences to communicate but not in terms of creating music for pleasure. Creating music to express feelings. And we do that for both speech in terms of language as well as music. And that is a characteristics ‑‑ characteristic that's very specific to the human race. 
Children seem to have a natural ability to learn the rules of language and music through exposure to examples. So, you know, kids at around 1 and 2, they're starting to jargon right, water blah, blah, blah, right? Around at age 2, if you're exposing them to the wheels on the bus go round and round, what are they doing, they're dancing to the melody and they're starting to sing the "and round and round," right, and they're trying to replicate what you're doing. At 4 they're getting better. They may already be singing the wheels on the bus, maybe not the Ss, not always, the wheels on the bus go round and round, round and round, right? But at the age of 5 and up their grammatical structure is pretty good and you see some parallel when it comes to music. Now, I have an O.T. friend who tells me that I probably have what they call bilateral integration problem between my left brain and my right brain because I can't ride a bike, I can't swim, and I can't dance. But I can dance, because it's very unidimensional and go back. I don't know why I can drive a stick shift car, OK?
[LAUGHTER]
But she tells me that most likely I didn't crawl when I was little. So the skill that I should have had when I was a baby of using my left arm to the front with my right leg, then reversing it, I didn't develop that. Because of that, it seems that that translates to not being able to do some other things that have to do with my left and right side coordination. OK? Now, think about this:  How is ‑‑ how did not crawling translate to not being able to ride a bike, not being able to dance and so forth, and how about in terms of music and in terms of language? Can one skill end up helping other things? Or not having one skill well, does it also make it harder for something else? Later on, if time permits, I'm going to share some research findings. And one of the findings is very, very interesting. People that come from a language background, Chinese is this type of language where I say she, she, do you hear the difference? Those two differences in tone also mean that they are two separate words. And research is showing that people coming from tonal language background, they also have a better ear for music because the language itself already lends to those differences in tones. So what is it that we can do when we don't come from tonal language backgrounds in terms of enhancing some other aspects of language and music? 
And the natural medium for both spoken language, which is the majority of the world uses spoken language as well as music, is through audition and through voice. You're going to go to ‑‑ if you traveled to remote parts of Africa you're not going to find necessarily instruments but you will find music. People use their body and their voice to create music. Same thing when it comes to the spoken language, OK, it's through audition and through your voice. And so those are the two ‑‑ most common way of relaying music and language. 
And through that many cultures have developed a written form. So I heard this story from a missionary who said, OK, tell me what your name is, I'm going to write it down, and wrote it in that language, gave that paper to somebody else who could read far, far away and that person read out what the name of the person was. And this person was shocked, you know, I didn't tell my name to that person, and all I did was tell it to this person next to me, that person couldn't hear it, how can he tell what my name was? The written form was able to perpetuate that and to be able to transmit information further along, one generation to the next. So from one space to the other.
These are the different forms of music that are written throughout the world. You see the notes, that's one music notation. C, D, E is one form of writing those notes. Chinese, especially from Communist China, they use numbers to denote ‑‑ to say these are the notes, so, for example, C could be number one. D could be number two and so forth. 
And this is a ‑‑ I went to a conference in Argentina and I was exposed to this other way of teaching music in terms of written music. This is a way of teaching rhythm. So if you had your hands held together like that first square and the second square, then instead of going ta‑ta, making two separate sounds I would go haaaa. And this is for people who are visually impaired and they need to touch in order to know what music notation ‑‑ what music notes they are supposed to play. And that is a combination of both. Through touch and rhythm what you're supposed to know how to sing or how to play. 
The other similarity between both is that you start off with the receptive language. You start off listening, listening, listening a lot. Then you say your first word. No. Or you say Da‑da. Or you hear, hear, and hear, and you go, round, round, round, right? And so it starts coming off expressively after you've listened to it receptively a lot and that's a commonality.
Now, the other thing about language is that what sounds good to you as a westerner in terms of music may not be what sounds good to you if you were born in Asia and vice versa because it has to do with what you under ‑‑ what your brain starts telling you that you're used to. So, for example, if I were to sing a Brazilian song, Brazilian lullaby to you, tell me your impression, OK, (singing lullaby). What's your impression? It's nice. Thank you. Any other impressions? Other impressions? I was told once that it's a little sad to be a lullaby. But it depends on your cultural background. So what might seem sad to you might not seem sad to somebody from another culture. We need to know that because we're exposed to families from all over the world and what's the kind of music that they sing in their country? And what are they singing to their children? 
Now, both language and music have components that can be brought ‑‑ can be brought down to phonology, syntax and semantics, C‑A‑T. Music, do‑re‑mi, do‑re‑mi, makes a music phrase. Language, for instance, you say I love you, it becomes a sentence, subject, predicate, there's a verb there and how about the grammar for music, there is such a thing, too, as a grammar for music, you have to structure it in a certain way to make sense. In order for music to have a closure you go happy birthday to you, happy birthday to you, happy birthday deer dada, it has to go there, OK, our brain tells us that's the next note, it has to go there, it has to have that grammar. And then there's meaning to it. When you hear the national anthem you want to stand up and put your right hand over your heart, or you ‑‑ or it makes you remember the Super Bowl or something like that. It has meaning. And emotion and memory that goes with it. 
OK, so let me go through a little bit. Mary had a little lamb. This is a song that my son, when he was learning, he didn't know the word "lamb." So what do we do when we don't know a word? We substitute something we know. That's what he did. He substituted it with something he knew. And, of course, it didn't sound very ‑‑ I ‑‑ you know, under, he's only a year old ‑‑ he was a year old at that point and so he started singing like this.
¶ Mary had a little man, a little man ¶
[LAUGHTER]
Of course at that point I started to tell him, it's not Mary had a little man, it's a little lamb. And then that was an opportunity to expand his language, to expand his vocabulary, to also check what he understands and what he doesn't understand. So music can have all these functions, it can be an informal session of sorts. When it comes to speech if I'm talking very fast that's the duration, if I talk slow‑er my duration is a little slower, my rhythm is a little slower and I can talk loud (speaking loudly) or I can talk low (talking lowly) and I can talk in high or low pitch. In anything I'm saying I'm doing all three. If my daughter is upset at her brother. This is how she goes, "Joshua, you're ‑‑" she starts low and speeds up her speech and her voice ends up right up here. Why is that important? Because if we're wanting our children to talk and to have difficult speech patterns, we need to teach those things. And what better way to do that if not through music? So this is a song I love because you can do all sorts of things with it.
¶ John Jacob Jingleheimer Schmidt, that's my name too, and la la la and that's loud. The next time you speak it more softly or more high pitch. It doesn't have to make sense, it can be something like this. [speaking in a foreign language]. 
>> [speaking in a foreign language]
>> Play with your voice, it's fun. So let's move on. This one I love because there's a theme that repeats and repeats itself. Da‑da‑da‑de‑dum, so it repeats itself, that theme of da‑da‑de‑da. (Singing) so it repeats and repeats. Don't we love repetition. Because it's so much easier for us to learn a song that way with and we can sing along so much faster. Children love repetition. This is a song that I was singing, this is the lullaby. Now, what happens in the brain is that there are specific areas, but not quite. I'm going to get there. So these areas that we know of people who have is had brain damage and that area was affected, that specific skill was affected. And we have a way of dividing left brain and the right brain. We talk about language and so forth and so forth in the left brain and music and art in the right brain. But, understand, it's not quite so. Does my voice go up and down when I talk? The up and down is in the right brain. The fast and slow is in the right brain. The syntax, the grammar, the higher level thinking when it comes to language is in the left. But the higher levels of music, the grammar in the music, is also in the left. OK? So keep on looking at this. If you stimulate your brain, your entire brain through music, you're naturally also doing it for language. So this is another way of showing it. This is a way of showing that when it comes to language, you start with low‑level functioning where you're breaking down the phonemes and so forth but later you're having to put it together for meaning and so forth in the other parts of the brain. So language, don't think of it as only left brain or right brain. It's a complete left and right. Not just one side, but both.
Now, this, I find it very interesting, because we talk about critical period, right? Here you see a lot of greens and here you see a lot of dark blues and grays. Here's to show when you're growing up your synapses are not very set and defined yet. That's why it's so much easier for children to learn a second language than for us grownups. Because by the time we get here our synapses in the brain are very, very, very set. And so to reroute and reconnect is much harder. It's not impossible but it's so much harder. So the importance of starting with both music and language early on, because of this, of the undifferentiated aspects and of the connections of that neuroplasticity that's still happening there.
Now, how does music affect intelligence? Dune people use music as a way of therapy for people who have suffered stroke and they lost the rhythm. When you walk, there's a rhythm to your walk. One, two, one, two. But people who have suffered is strokes or other kinds of trauma to the brain have lost that rhythm. And one of the ways to getting it back is using music, to have that rhythm, to be able to hear it and for the brain to process it in the lower cortex of the brain and then, to follow it up with movement. 
And this is ‑‑ I want you to glimpse and read through it fast because there's not enough time for us to go through the whole thing. What does music do to each part of the brain? There's memory. There is ‑‑ memory of music. Memory that goes along with emotion. There is movement. There is ‑‑ the connecting the left to the right side of the brain. When it's music in a ‑‑ in the form of a song, there's language that goes along with it. There's math that goes along with music. If I were to say taaaaa. Four seconds. Now, if I'm going to cut it short, taa. Two second. Ta, one second, can I put two notes in one second, ta ta, fraction, four notes in one second ta ta ta ta, a quarter, there's math in music as well. How about singing and why should you singing? Social intelligence, it promotes bonding between parent and child, between ‑‑ in a classroom setting, when Adrienne was talking, how they're interacting with each other and they're waiting for their are turn and they're pointing to the next person down the line. There is the up and down that we want to have them listen to it so that it comes out in their speech as well. And when you start listening to yourself singing and you modify your way of singing to approximate the model that you're hearing, you're self‑correcting and that's the auditory feedback. Finger play, motor coordination, songs that specifically teach certain skills. One little two little three little fingers, parts of the body and numbers. There are seven days, there are seven days. My favorite version's actually not this one. Days of the week. Days of the week. Days of the week, days of the week, days of the week. Adams family song, right? There's Sunday and there's Monday, head and shoulder, knees and toes. Parts of your body. Old MacDonald, eieio. You're singing vowels. Apples and bananas, you're teaching vowels. Now, what happens if you're not from an English‑speaking background? A, E, I, O, U, that's how we say our vowels here, but how about if you're from an Hispanic or Spanish background (singing in Spanish). So there are songs in those languages that also teach vowels. Go to your families, ask them, what songs did you learn when you were little that taught vowels? And how do you sing that? Is and this is the bingo version of ‑‑ in other language, where you sing the whole song and you start omitting a word or omitting a letter of the alphabet and then you do something, you know, to replace what you're omitting. OK, research find ‑‑ real fast. There are long‑term effects of auditory training in severely or profoundly deaf children, OK? Now, these references, when you go and look, they're going to tell you, long‑term effects of being able to do better discrimination. Discrimination of speech sounds. Music training improves pitch perception in prelingual deaf children with cochlear implants. Musician enhancement for speech and noise. Did you know that for the hearing population alone, let's say she's a musician and let's say she's not. In a crowd and everybody's talking she can understand speech better in noise than she could. Why? Because musicians, they're trained to listen to an organic access terminal piece and say I hear the oboe, I hear the violin, now the oboe is gone. That skill in terms of music can translate for speech discrimination and speech discrimination in noise. This is the study that has to do with tonal language and people who have ‑‑ who were introduced with tonal language when they're young. And age of music training onset, then they had ‑‑ there was a higher percentage of people that got absolute pitch. Absolute pitch is somebody that can say, oh, I hear this note and I know it's an A or it's an F sharp. That kind of skill. So a lot of people thought absolute pitch was genetic but it's not genetic. There is a genetic component but it has to do with the language and nurture component. 
Now, questions, I can save that for later, I can talk to you one on one but I wanted to leave you with ‑‑ oh, this is the wrong slide. Sorry. I have a picture of a yin Yang where there is a white and black and then, on the side of the white there's a black dot and on the side of the block there's a white dot. This is what the brain is like. There's not just language, there's components of music. Music is not just the right, there's a crossing. Because your right hand is controlled by your left brain and your left side controlled by your right brain. You have to always imagine that in language and in music there is that crossing and that crossing is what enriches both music and language. Thank you very much.
[APPLAUSE]
