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Can you tell me, I want you to think real hard about it, if you look at
the models, do you see any relationships among them, or between
them? If you look at one model and you look at another and you look
at another, do you see any connections?

Well...

Do you understand my question?

Yeah, | think so, on the second question, well, um, both my models
were, um, like in this shape, like that.

Ok, that's neat. | haven't seen that model. Maybe you can build that
one on the overhead when we're finished.

Cuz | think this was...

Ok, that's interesting. Ok, so if you were comparing three quarters
and two thirds, how would you do it with that model?

Um, wait, this would be one whole, this is one half, and one of these
would be one fourth.

Ok, that's one half and one fourth. But we're doing three quarters and
two thirds.

Well, cuz this was | think was on the second question.

Right, but now we're doing three quarters and two thirds.

Let's see, um [starts playing with rods as he thinks]

You know Meredith, that's very interesting what you're telling Mrs.
Phillips. I couldn't help but overhearing that, and I'm also talking to
David here, but I have a question for you and David to think about,
Ok?

[interjecting] Mmm hmmm

Uh, | probably want you to tell David what you just told Mrs.
Phillips. I sort of was listening on the side. Because then | have
another question, a challenge for both of you. Why don't you tell
David what you just did so David catches up? He was doing a
different problem, right, David?

[Meredith has built a model of a blue, brown, and black train, four
dark green rods, and three brown rods, and has also included four red
rods. As she speaks, she adds two white rods to the model] If you
call all these, this one, and these fourths and these thirds, and you
take twelve reds, you can call them twelfths, it would be bigger, if
you take three thirds, three fourths would be bigger by one twelfth.
Or it would be bigger by-

Just listen to the rest of what she's says, David, for a minute.

Or it could be bigger by two twenty-fourths.
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By two twenty-fourths or by one twelfth. Well, David may need to
think about that a little bit, but I noticed that you have a different
model here, and I'm going to let you explain that to David, also, but
before you do, you can share that with David. | want you to tell me,
this is my question to David also, Meredith, do you see any
connections between these two models, ok? And now first of all
explain it to David and tell him if you see any connections, and then
see if you can even imagine a third model and how that would be
connected, but it's important that David understands both of these
first. Ok? So I'll leave

I think I have some, um, models,

I think so too.

But I just can't remember them.

But why don't you work with these? You don't have to build new
ones. You should get a little closer to Meredith here and work with
these because she has them built and use these two and see if you
can imagine a third one even if you can't build it. But, Meredith, can
you share this with David and then I'll be back because then I'll want
to hear from it in a little bit.

[Meredith has built a second model of an orange an red train, four
light green rods, three purple rods, and twelve white rods] This
[orange and red train] is called the one, these [light green rods] are
the fourths, and these [purple rods] are the thirds, and these [white
rods] are twelfths. It's, if you take, two thirds, three fourths,

Yeah, | know, | made the same model

It's bigger by one twelfth. Easy.

That's what | kept on doing but what 1I’m saying is this. | kept on
making the same shape when I did my models, like that. [David has
the model of a purple rod, a red rod, and three white rods on his
desk]

Why don’t you just work with me because we don't have really a lot
of cubes?

I had a lot of models I just can't really remember any of them. | was
working on the second question.

I need ones. [laughs]. Can I use these ones? I really need ones. |
need twenty-four ones.

[points to the white rods that are on Meredith's desk. inaudible.
Meredith completes her first model by placing eight more red rods
and twenty-two white rods in her model.]

Do you have any more reds over there?
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Yeah.

Three, those are the four, fourths

A'right.

And these are the three thirds.

Right, ok. I understand that so far.

And so, so, they only asked for two thirds, so | took out one third
Right

And they only asked for three fourths, so | took out one right there.
And then they said, how, how much bigger is it, and | said by one
twelfth, and | put it right there, and that's how | got it.

You're calling this one twelfth.

Well, well, it, it.takes it takes twelve of these to equal up to one, to
equal up to all that. So it's one twelfth.

How did you know this? Did you guess it or did you,

We experimented.

You experimented with that?

Yeah, yeah.

And it came out to twelfths?

I was just going to say that.

Oh, wow, you people have three models, do you not?

Yeah.

Oh, wait a minute. Or do you? You have one, two, and this is the
same one.

This is the same one. Yeah.

So you have two models, and they're asking you for one more.

We want each to have two different models.

Excuse me?

Brian wants to have two models of his own, and | want to have two
models of my own.

Kimberly, do you have some extras...

You don't have to fill it up, all you have to do is put it in there.
What do you need? Ones have become precious | don't see any ones
in here. Some. Alright, we'll make a mess. One, two, three, four,
five, you have a friend who also... here's some more, ok? You know,
a suggestion | have, Alan and Erik, if you can find another table
who's solving the same problem, maybe you can combine

Well, we need a lot more pieces. Well,

[speaking to other students]... smaller model. Maybe you can all
come together. Maybe, uh, Meredith and David can help you. Ok,
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what do you have here, David? [to Erik] Here! [Erik says oh good].
Ok, where are we?

If you call this a one, these fourths, these thirds, and these twelfths,
and these twenty-fourths. And you take three thirds, two thirds- three
fourths and two thirds, it's bigger by one twelfth or two twenty-
fourths.

Mmmm hmmm. OK, | see that, you see that, too, David, and you
showed us this one too, but now that's not my question, ok? I'm, I'm
asking you a different question. You found in this model that three
quarters was bigger than two thirds by

One twelfth.

One twelfth, right? You found in this model that three quarters was
bigger than two thirds by

Two twelfths, two

Two twelfths - by one twelfth?

Yeah, one twelfth

Or two twenty-fourths, right? Is that right? One twelfth or two
twenty-fourths. So here, this was the difference, in your little model,
and here this was the difference in the bigger model, correct? I'm
asking you to imagine, ok, so, this is, I'm going to pull this out for a
minute, this was your one twelfth, right? And this was your one
twelfth or, two twenty-fourths, right? If you were to build a bigger
model, can you predict, can you predict without building it, what
your comparisons might look like? Can you predict it in your minds
and maybe sketch it or...

It would probably be a much, much bigger, because if the model is,
say, this big, it would need more reds and more whites than these,
‘cause these are small.

Can you predict how many more reds and how many more whites? |
need you to think about that.

It depends how big the, uh, model is

Ok, that's, that's fair enough. So can you imagine one a certain size
and able to predict how many reds and whites. You understand my
question? That's a real good question for both of you to think about.
[inaudible, laughs]

But, to be able to justify your answer, why don't you talk to each
other about it, and see what you each think, and try to uh, convince
each other first, and then you can try to convince me. Ok?

I think that this one [holding a red rod] might be one twenty-fourth,
because
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No, because these are twenty fourths. These are twelfths. Well, if it
was double the size of this

Yeah, | know, then this would be one twenty-fourth, and then this
would be one, one forty-eighth, or something, yeah one forty-eighth.
Question, then we might be using something like this, and this would
be something like one twelfth or something.

... three quarters, and if you take one of the twelfths and you put it
down here, it fits.

Hmmm, that's really interesting.

And this is the same here.

Is that another model there, Audra?

Yeah, yeah, cuz this is the same here cuz this is the same size,
because there's the same purples and it will fit twelve.

Ok, now, those models look to me the same. You have four greens
and you have three purples, it's just that here you have, is it really
different, though?

Not really

What number name is this?

That's a whole and that's a whole.

What number name did you give it?

A whole, one

What number name?

One

If this has the number name one and this has the number name one,
uh, are they different or the same? Are the lengths the same or
different?

They're the same.

Can you make one where the lengths, for what you pick one is going
to be different? Are these models, | guess, this is my question to you,
are they really different?

No

You see what I'm saying? Can you think of another?

Audra, can you help me, That one?

You don't need halves

I know but it's easier for me to find it

And, what rod would you use to represent one twelfth in that model?
In this one?

Yeah.

Hmmm, probably, this one, let's see, just a second.

Just think backward.
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Just a second, I'll try and measure.

That's very interesting, Brian and Michael. That's very very
interesting. It's the red.

I know, I know [Michael shows that a red rod represents the
difference between two thirds and three fourths.]

So you think you're going to use red to represent one twelfth

I think. I also came up, | just came up with just came up with the-
oh, here it is. [Michael has a second model of an orange and yellow
train, three yellow rods, and is trying to place purple rods next to this
model]. Nope, I didn't get up to another model.

Yes, | think I have fourths, Mike, Mike, wait, Mike, wait, | have one
- I think I have one.

We already tried that one [Brian groans]

I'm frustrated

[laughs] I never thought this problem would be this hard.
[conversation between T/R 1 and Erik - view not on camera]

You might want to study Andrew's model to see what you have to do
to make it bigger.

We did - we did two oranges and-

Right, but I want you to make one bigger than that.

I can divide it into thirds, but | can't divide it into fourths.

Maybe you gotta make it bigger.

Ok, let's try to go to thirty. Let's maybe try to go to thirty. This is
twenty-four, we need to make it six more. What is six?

[counting out white rods from Meredith's small model] One, two,
you don't really need this anymore.

[stopping David] I do

You don't really need that one.

Well, I have an idea.

Yeah.

Well, say we called it thirty.

Thirty.

Yeah, um model. Thirty of the ... thirty ones, and

You're using thirty white ones to make your train, is that what you're
telling me?

Yeah

Using thirty white rods to call one? Will it work?

No not thirty white ones, you would add a six block, which would
be, I think would be this six [a yellow rod], yeah so this is six. That
would make thirty and you would call the oranges thirds
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9.1.254 TR 1: Would that work?

9.1.255 Meredith: And some of

9.1.256 T/IR 1: Well, try building that and tell me if that works.

9.1.257 Meredith: OKk.

9.1.258 T/IR 1: That's, that's something to try. Why don't you try?

9.1.259 David: I also thought of, um,

9.1.260 T/IR 1: Can you get over there to help Meredith? Are you in an awkward

situation where the blocks are down there? Would it be easier for
you to put your chair here, do you think?

9.1.261 David: Well, | was also thinking about the other one. It was, um, it was, um,
twice the size of that [pointing to Meredith's larger model] Then,

9.1.262 T/R 1. Hold on, let's hear what David says.

9.1.263 David:  Then this, then the red would be, um, one twenty-fourth, the whites
would be, I think that would be one forty-eighth.

9.1.264 T/IR 1: Oh, so you're saying that if it would be twice the size.

9.1.265 David: And then this [light green] would be one twelfth.

9.1.266 T/IR 1: That's very interesting. That's an interesting theory. Why don't you

test the theory with Michael and Alan, I think they would like to hear
this theory. Would you like to hear - | think David has a theory -
why don't you come over here. They have an interesting - David has
an interesting theory, I don't know if Meredith heard it, tell them his
theory, now listen carefully, Jackie, you want to hear this theory?

9.1.267 Erik: They [pointing to Andrew's table] already had a theory, | heard it.

9.1.268 T/R 1: Ok, let's hear David's theory.

9.1.269 David:  Well, before

9.1.270 T/R 1. You know this model, gentlemen, don't you?

9.1.271 Alan: Yeah.

9.1.272 T/R 1: Ok, listen to what he's saying with this model. Meredith? Ok, I'm
ready to listen.

9.1.273 David: Well, before, we had this other one, um, where the whites were one

twenty-fourth and the reds were one twelfth. But then if we double
that, then the reds would be one twenty-fourth, the whites would be
one forty-eighth, and then the light green would be one twelfth.

9.1.274 T/R 1: You may have to say that again. Alan is making a face.

9.1.275 Erik: I just |

9.1.276 Alan: No, meaning

9.1.277 T/IR 1: You're thinking that's possible?

9.1.278 Erik: I heard what Andrew said was

9.1.279 T/IR 1: I would suggest that all of you get your blocks together and pick a

spot on the floor over there
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David:
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But | heard-

And take some mats

But I overheard Andrew's - Andrew's doing, what he's doin' is he's
makin' a train for the wholes and he said if you could make a train
for one whole, why can't you make a train for the thirds and the
fourths?

Interesting question. Let me make a suggestion. If you put floormats
on the floor, over there by Chris, who's running the camera-

He'll have to look straight down.

And took all your - he'll manage - and take all your rods, all your
boxes, why don't you try building David's model and see if it works.
Um, but

You can destroy this, because someone else has it. You will use
someone else's and you help them, ok Meredith? Because you'll need
the blocks.

What was yours before? Was it like two blues... no

Remember what this is, though.

No, one blue, one black, and um, one

No, one blue, one brown and one black.




