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Well, good morning! I surprised you, | came back! Yeah! |
just couldn't stay away. | heard such really wonderful things
happened on Friday and | watched a tape on Thursday, so |
had to rearrange my schedule so | could be here, and I'm
just so happy to be here. Um, | was watching the tapes, you
know I do that, and | was reading your papers, and I did
that, and | was also talking to some of the people who were
here when | wasn't here, and trying to figure out some of the
things you were doing. And I understand that, uh, let's see, I
think it was on Thursday, that you were working on all sorts
of problems, everybody was working on something, | know
this group here with Amy James and Jackie, they
discovered a secret, they told me, do you remember? Yes,
and then I know that there was a group here, | think that
was Alan, Erik, David, and Meredith, who were testing a
theory? Is that right, you were testing a theory? So we have
a secret that we want to hear about, we have a theory that
was being tested, and then I know that, um, Andrew's not
here?

Yes he is but [some excuse]

Ok, but he and Jessica had also built a model, right, that
was rather interesting for one of the problems, that they
were sharing with Brian and Michael. Remember that, and
also with Erik was over there, I noticed talking about their
model and some other people came over. And um, there
were all kinds of interesting things happening, uh, and |
read some of the papers of the different kinds of thinking
you were doing, and um, Sarah had built a new model that |
hadn't seen for one of her problems and Kimberly and
Audra and Erin and Jackie, and oh, just such exciting
things, I mean, how can we get to all of this? And, um, back
there, Graham and Kelly were building their models as
well. So | thought that, you know, maybe what we'll do is
we'll start with some of the things that confused me and
maybe you can help straighten me out. Um, | know that one
of the things that happened was when the group built a
model on the floor, | looked at that tape, um, on Thursday,
and the group built a model to test David's theory which I'm
sure David and his friends will share with you, and then the
next day, when I think it was David, Erik, and Meredith
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Michael:
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Michael:

trying to build it again they had some trouble. Uh, and |
wondered if they figured it out, I didn't finish watching that
tape, but | watched the one the day before. Some of you are
already working on different problems by now, now we
have Andrew back he can tell us his theory, so | thought
you know, maybe we would start with that and then, you
know, try to have you all contribute and share and, wouldn't
it be nice to know what other people are doing now? Aren't
you interested in what other groups are doing and the way
they're thinking about some of these problems? | get kind of
curious, you know, once I've worked on something after a
while, | wonder I say, | wonder how other people are
thinking about this, | wonder what they're doing, what do
you think, Alan? Do you get sick of it after a while or do
you want to be curious about it. You know, it depends, |
suppose. Um, do you remember the problem that, uh, I
think everybody in this class has now spent a bit of time
working on the problem, which is larger, three quarters or
two thirds, and, if you decide which one is larger you were
asked, by how much. Do you remember, how- Everybody
here has worked on it, isn't that true? Raise your hand if
you've worked on that problem? | believe everybody, yeah.
Some of you started a new one, but everybody has worked
on that. Ok, the question, how many of you have built two
models for that problem? For that problem, which is larger,
three quarters or two thirds, how many of you built two
models? [Some students raise hands] Ok, how many of you
have built more than two models? [Three raised hands are
seen]. So we have some, you know, really differences here
and some time to share, and Gregory you built more than
two also and Danielle, you've got two models. Um, how
many you think there are? How many models do you think
you can build? Michael.

Um, if you know what you're doing and you know what
strategy, you could probably build, you could probably
build one for every single rod.

What do you mean, one for every single rod, tell me what
you mean by that.

You could, you could build a thing, you could build
fractions of every single rod if you know what you're doing
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and you have a strategy or a secret that, that you know will
work.

What can be such a secret?

That's what | was trying to figure out.

That's what you were trying to figure out? Does anybody
else have any ideas about that? Those of you who built
three models, do you think that's all? Can you build more?
This table here, Jackie and James, Amy, you think there can
be more? [mmm hmm] How many do you think?

Well, we got six

You think that's it?

Jessica, Amy, James: [Shake heads] No.

T/R 1:

Meredith:

T/R 1:

Meredith:
T/R 1:

Mark:
T/R 1:

Sarah:
T/R 1:

No? Anybody else? Any thoughts? [Meredith raises her
hand] Meredith? What do you think?

Well, maybe if you, say you had a white rod, and you
divided the white rod, maybe you could make more models
that way, if you divided the white rods.

So you're thinking if you had more, different size rods?
Yeah, yeah.

Like if you took the white rod and designed one smaller
than the white rod? [mmm hmm] Ok. Anybody else, what
do you think? There was a theory, | know David's looking
at what we built here, David you had a theory that you were
testing about uh building some models. There were some
models that everyone here built, maybe we should put two
of them on the overhead, if you can help me do that, to
compare which is bigger three quarters or two thirds. Um,
to decide with the rods you have, what was the smallest
model you can build? With the rods you had available, not
being able to cut them or make them different. Did you
find- is there a smallest model, when you compared three
quarters or two thirds? [pause] Can you remember? What,
what do you think, Mark?

um, I think, (Pause) I'm not that sure.

You're not sure, you want to think a little bit more? Sarah,
what do you think? | see Sarah and, uh Beth? What do you
think?

Um, there’s a smaller one.

What do you think it is? You want to come up and build it
really quickly? [Sarah and Beth get up] Maybe while
they're, they're building the small one, you can think of the
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next one. | don't think all will fit on the overhead, but at
least we'll get some of these models up, we might have
something to talk about. [Sarah and Beth build a model of a
light green and white train, two red rods, and four white
rods] Ok, what do you think?

I think it's, they're right, but one green and uh, and a one |
think equals one purple, because if you would put that to
that it would just equal one purple and put the

Ok, tell me what you're showing up here, uh, Sarah and
Beth. You can put a purple up there, too. Erik is suggesting
above it.

Yeah [She places a purple rod above the model]

Ok, but tell us what you're showing. We're trying to show
three quarters and two thirds, is that right? [mmm hmm]
Uh, can you show us how that shows three quarters and two
thirds? [Sarah and Beth whisper to each other]

Oh, we don't have, [to T/R 1] We don't have thirds in there.

oh, ok.

We only have the half and the whole.

Ok, so you have three quarters and a half. Ok. Can you
build one for three quarters and two thirds? Does someone
have any other suggestions? Alan? Did your hand go up or
did you just wave it? Anybody else remember how you did
that? Kelly, you think you have something, you want to
come and help? Graham, you can come and help.

I don't have fourths in my one that | made

You don't have fourths? How about here? Amy? James?
Jackie? [Amy James and Jackie come to OHP] Oh we're
starting to get think- we're starting thinking now. [Amy,
James, and Jackie build the model using orange and red
train as one, purple as one third, and light green as one
quarter.] Ok, you want to tell the class about what you have
there?

Ok, um, well um, we had this model and we uh this is two
thirds and three fourths and we think that three fourths is
bigger by one twelfth. [He separates two purple rods and
three light green rods from the original model to show the
comparison].

Questions, anybody? What's one twelfth?

Because, um, twelve whites equal up to this. Let me show,
here. [He puts two white rods on his model]
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Are you all convinced?

But didn't you say to make a smaller one?

Well I said you make the smallest one you can make?

But | don't think that's the smallest one.

Can you make a smaller one? It's an interesting question. If
you don't think there's a smaller one you should be able to
show it, or at least-. [James and his partners continue
placing the twelve white rods on the OHP]. What do you
think?
Well, we just put twelve whites on there and it takes one
white to equal the two pinks, to the three, oh yeah, purple to
the three greens. So that's why we think it's one twelfth.
How many of you agree with that? How many of you agree
with that model? How many of you found that same model
when you worked it out? Raise your hand if you found the
same model. [All students visible raise hands] Ok, it looks
as if everyone did. | have a question that Jessica is raising,
I'm listening to Jessica next to me. Jessica says she thinks
there's a model that you can build that's smaller, now, when
I use the word smaller, you use the word smaller, what do
you think we mean? What do you think, Erik?

Smaller in size-wise? Like size for the thirds, the fourths,
and, and the whole. Smaller by size.

Ok, so what what we called one in this problem was what,
what did we call one? Brian?

Well, um, the orange and the red.

Yeah that train we called one, right? And | guess the
question is, that train has a particular length, right? You can
see the length of that train? Is it possible to build a model to
show the comparison of three quarters and two thirds with a
train that has lengths smaller than that, now if you think it
isn't, you've gotta convince me with some argument.(Oh |
know) Oh, Erik thinks he has an argument to convince me
there's not a smaller one because Jessica doesn't believe it.
Right, Jessica? Jessica seems to think there's one that can be
made with a train that has length shorter than the one up
there. So if you think you have an argument, Erik thinks he
does, raise your hand. | want you to think about this. You
might want to talk to your partner about your argument and
see if your partner buys it. You don’t have to talk to your
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partner. Ok, we'll let you guys go first and Erik is listening
to see if he agrees. OK.

We say that there was no more, that you can't get a smaller
one because every one you use equals up to an orange and a
red, and the secret is that every one has three purples and
four greens. And so you can't possibly make one smaller
because you won't be able to fit, it won't work because
every one you make equals up, equals up to the orange and
red.

So you're telling me the six models that you made
Were the same length.

Were all the same length. In all of your cases, the, the,
what you called one had the same length as the orange and
red. That's very interesting.

Well, well, we could make another model to show that.
We believe you. Does anybody need to have that shown,
what they would've done? How many of you did that too?
You found different ways to show one, that had the same
length as orange and red,

Yeah, Sarah just built another model that uses the exact
same length as the other one.

And what did, what was, how did she make her train?
Yeah, that's what | was going to do.

Blue, light green, and then the half is dark green, and the
third is purple and the fourths were the dark greens- were
the light greens.

See, that's what I did, I was gonna make one that was the
same exact size.

Ok, so many of the models you made were really models
where your, what you called one, that train, really had the
same length as the orange and red. Is that all you can make?
How do you know that, that, that there's not one smaller?
Erik? I'm still not convinced that there's not one smaller.
They didn't convince me. How would you convince me?
Well, see, | agree that, that, | agree with them just at the
part that there's no, there's no other smaller. | think, because
at their model, they use the twelfth as the white ones, and
there's no rod smaller than the white rod. So, therefore, if
you make it a rod smaller than it, they can't, you can't divide
it into twelfths.

Ok. Did you hear what he said? Yeah!
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Because the twelfths right here are the smallest rod
possible.

Ok, so

Unless you made a new rod.

So unless we use Meredith's idea of creating new rods that
had, that were smaller than the white rods, then you could
make a smaller model, Erik?

Yeah.

The rest of you agree with that? So, so then, ok, I'll buy
that, how many of you buy that argument? That seems
reasonable. So you've made the smallest one already.
Jessica, is that reasonable to you?

Yeah.

Ok, my next question is, can you make one that shows the
comparison of three quarters and two thirds, that's bigger
than this? Are there others?

Yeah.

I know, I just did one.

Ok, um, you think there are others, ok. You have another
one?

Yeah.

I would like one, that uh, is the next smallest.

Next sma-

Can you predict something about the one that would be
next smallest? | mean next largest, I'm sorry. The one that's
the next largest. Brian, what's your prediction?

I think it would be twenty-four.

You think what would be twenty-fourths? What rods?
Well, the next, the next, the next larger one will be, I think
the whole will be twenty-four.

But we, we call the whole one.

Yeah, | know, but what | mean

No, no, it would take twenty four ones to equal a whole.
What would be, what would be twenty-fourths?

Like the, there would be, there would take twenty-four
white cubes to equal up to a whole

I, 1 also have a strategy
Wait, wait a second, you're saying twenty-four white ones
would equal your train.

Yeah, yeah.
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That you're going to call one. So then what would one
white one be called in that next model do you think?

One twelfth

I think, um

What would that white one be called?

Well it's not gonna, we're not gonna. Let me see this
[Michael begins to build the model]

Um, one twenty-fourth I think.

Brian thinks then white ones in the next train would be one
twenty-fourth. You think that too?

Yeah, Alan and | made that same model. We made the
same model that was, | think it was two oranges and like
one purple, yeah it was two oranges and one purple and
then it had the thirds

Ok, why don't the rest of you sit down and let's have Erik
and Alan make that model. Did you make it too, Michael?
Is that what you had?

I made that also

Ok, you watch what they're doing, and seeing if -leave that
other one up there ohhh! Ok, can you leave the other one up
there maybe while you're making that?

Sure we can.

Keep the other one up there. Erik: Just move this over.
James, why don't you make the other one too, so it doesn't
go away on the bottom.

Kaitlin, can | borrow some oranges. [whispering,
inaudible] 2 more, no [starts to count something in his
model] 6 more
T/R 1. The rest of you could be making these if you
haven't already, in your seats just so you have them in front
of you. I would suggest you to make both models in your
seats and keep them in front of you.

Oh, you need a lot. | need some, | need some oranges to
make this big one that | made last time.

I know.

I need a lot of them. Nobody can give me any!

[laughs and gets up to look for rods]

Ok, I got it, I got it.

I'll get the ones up.

You want me to help you because there's a lot of them?
Yeah [laughs]
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A lot of those little.

Hold it, let's just straighten this out.

[whispers, inaudible]

Oh yeah, you do, you're right. All Mondays.

We don't need dark greens.

I know.

The whites were the twenty- what were the twelfths? Reds.
Twelfths, You do the twelfths - Sadly to say | don't think
there are enough ones.

Oh 1 think we will.

We might. Don't give up hope now old chum.

[counting] Oh I found another white one.

Never mind, we got to the point where | think we have too
many.

Four five six seven eight nine.

Oh here.

Ten, | need, ok, perfect, | got twelve, I'll put them up here.
You can use this as a ruler if you'd like.

Wow.

Here, this might work better.

those are big.

I wonder if they work on this.

No, just as a ruler, they won't work on it.

Did they just turn black?

Yeah, you just push on that side and I'll push on this one.
No these look like they're coming out, they're like, they you
can't see them.

Ok, so we do - Erik, move your arm. We need one more,
two more ones down at the edge.

Uh, let's see.

You know what the problem is, some of this you can't see
so let's just do it this way.

I don't if we - do we have enough reds?

Yeah, no, we need one more.

One more?

Ok. That's beautiful.

Let's, there we go. Ok.

Ok. Erik, you talk.

Just, I don't think we need this. [laughs]

What?

I don't believe we need this right here.
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Ok, leave that there, in fact if | had more whites | would
even. But what you can do is show it here, right? Two
thirds. Right by the twelfths up here. That's not bad. Let's
talk about this.

Ok. Now I know, | know you're building these models and |
know you don't have enough rods so | know that you have
to uh, share some of your uh rods and sometimes you can
only build one model on a desk, and | know some of you
are able to imagine the models now too. How many of you
could imagine what it looks like, even though you haven't
quite built it? Raise your hand if you could imagine what it
looks like. [A few children raise their hands] I'm kind of
curious, what do you imagine that you don't have there,
Jessica? | see that you built a model that has two oranges
and a purple that you're calling one.

Well, I imagine the white ones.

And you're imagining the whites, and how many do you
imagine are there?

Twenty-four.

You're imagining twenty-four. And Andrew, | see, built it.
And how many do you have there, Andrew?

Um, twenty-four whites.

Andrew has twenty-four. And can you see on the overhead
how many whites, those of you who don't have enough?
Can you see? | know it's hard, | have trouble counting when
it's not nearby when there's so many little pieces. But you
built it too, Amy, how many do you have, Amy?
Twenty-four.

Twenty-four? Yes?

Twenty-four.

Twenty-four also. How many of you are convinced that
with the model, that Alan and Erik have up on the overhead,
how many of you are convinced of the number of white
cubes there? [Two hands visible are raised]. How many of
you are convinced how many are up there? Raise your hand
if you're convinced how many. Because if you're not, you
may want to go up and count them to be sure or go to
someone else who built the model and count them.

I, I built the model.

How many of you have a model that shows that there are
twenty-four? Raise your hand if you have a model nearby.
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11.0.170
11.0.171

11.0.172
11.0.173

11.0.174
11.0.175

11.0.176 29:13

11.0.177
11.0.178

11.0.179
11.0.180

11.0.181
11.0.182

Beth:
TR 1:

Beth:
T/R 1:

Students:
T/R 1:

Erik:

Alan:
Erik:

Alan:
Erik:

Alan:
Erik:

Ok, so Sarah and Beth, you built one, you don't have
enough?

No.

I'm sure Andrew will lend you a few if you want to
complete your model. I guess you need some whites and
some reds. Ok, they don't need quite that many. Ok, do you
believe there are - Sarah and Beth?

Yeah [Sarah nods]

Are you convinced, Kelly and Graham? You're convinced?
Let's see, Michael and Brian | know you're convinced, | saw
you had that built. Kimberly and Audra, are you convinced?
[Audra nods] What about Gregory and Danielle - are you
convinced [mmm hmmm] You're convinced also? Erin and
Jackie? Ok, | know David and Meredith are convinced, and
ok, so it sounds as if everyone is convinced that that's the
case. So now, let's talk about, um, Erik's theory, Erik says
now that the white one on this model, the larger model,
where we called one the train that was made up of two
orange and one purple, right? That particular train that he
built? That he's now going to give the white one the number
name, what, class?

One twenty-fourth.

One twenty-fourth. So you agree with Brian's conjecture.
Right? Brian says one twenty-fourth. How many of you
agree with Brian's conjecture? [All students visible raise
hands] The white one in that model has the number name
one twenty-fourth. Now how does that help you solve the
problem what is the difference between two thirds and three
quarters, gentlemen who are up there? We know the white
one has number name one twenty-fourth in that model.

Uh, see what we did here was we have the fourths and the
thirds.

Yes, mmm hmmm.

And then the twelfths and they, they said that the twelfths
would do it.

mmm hmmm

So the twelfths would be the reds which is one, which is
two whites, and then people think the twelfths would be the
answer, but if you take two of the twenty-fourths

It would equal up to a red rod.

It would equal up to a red rod.
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11.0.193
11.0.194
11.0.195

11.0.196
11.0.197
11.0.198
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11.0.200

11.0.201
11.0.202
11.0.203
11.0.204
11.0.205

11.0.206
11.0.207

11.0.208
11.0.209
11.0.210
11.0.211

Alan:
Erik:

Alan:
T/R 1:
Alan:
T/R 1:

Amy:
T/R 1:
Amy:
T/R 1:
Amy:
Erik:

Amy:

Andrew:
Erik:
Amy:

Alan:
Erik:

Alan:
Erik:
Amy:
Alan:
Erik:

Amy:
Erik:

Alan:
Erik:
Amy:
Erik:

Which would be equal to twelfths.

Which would be one twelfth. So, see, we think, | think that
the answer is either two twenty-fourths or one twelfth.
Mmm hmmm.

How many of you agree with what they said?

So there are two answers. Both the same

You agree the answer is either two twenty-fourths or one
twelfth. Does anyone think the answer is one twenty fourth?
Ok, that's very interesting, that's very nice, gentlemen,
thank you that's lovely. That was very helpful. And then |
remembered - let's leave that up there, you can sit down. |
have another question. | remember then some people had
written - do you have a question, Amy?

No, | just want to say something.

Ok.

Um, that, but two reds equal up to a purple.

So?

So you could put six purples down to make

What do you mean six purples?

Becau- six purples, because look. [holds up a purple and
two reds]

Ok, but why would you need the purples?

Why would we need the purple? It's only one twelfth.

I know, but you could also do it that way. You could also
put six.

Why would we need that?

We only need one twelfth. It's either two twenty-fourths or
one twelfth.

They're both the same answer.

They're both the same answer.

I know.

[inaudible drowned out by Erik]

But why would we need the purple. The purple would be
too big.

Six purples equal up to the whole train you made.

But why do we need - we don't need sixths. We only need
thirds and fourths.

Yeah why would we need that?

And twelfths and twenty-fourths. That's all we need.

Ok [sighs]

I don't think we need sixths.
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11.0.214

11.0.215
11.0.216
11.0.217
11.0.218

11.0.219
11.0.220

11.0.221
11.0.222

T/R 1:

So it sounds like Amy is answering a different question. |
think | hear the que- I hear what Amy is saying because |
heard her say it earlier. Amy is saying there are other ways
you can uh make trains, right? That have length [Amy nods]
of two orange and one purple. And | know that this table
spent a lot of time doing that, of course what Erik and Alan
and James are saying that's true, but it really isn't necessary
or related to solving this problem. Do you agree with that,
Amy? [Amy nods and says mmm hmmm] But that's an
interesting thought that there is another way and when you
think about all those purples there, what number name
would you give to a purple then?

Amy and Erik: One sixth.

T/R 1:

Erik:

Alan:
Erik:
T/R 1:

Erik:
T/R 1:

Erik:
T/R 1:

So I think that Amy is saying look! On this same train |
could show one sixth! Which almost suggests I could ask
you another problem. [Erik laughs]

Which is if you asked another, Which is Which is if you
asked a question with a sixth, then you

Then you do it

Then you could do it.

Yeah, but | could ask you a question which is bigger a sixth
or three quarters. Don't do that now!

Then, then you do a sixth!

Don't do that now, but I could ask you that question,
couldn't I, which is bigger a sixth or three quarter?

Yeah.

And you should be able to answer it with this model. [Erik
says yeah] Let's hold that question for a minute. | don't want
to lose the question but I don't want to lose what we're
talking about so we'll put that aside. | remember last
Thursday when | walked around the room then I said could
you make another model and a lot of you said "oh you
know | don't have enough. I don't have enough of these
blocks so | said can you imagine it and | remember talking
and | know Andrew actually made the model when David
had a theory that he shared with um Erik and Alan and
Meredith, right, David? And so he shared a theory and |
remember Erik said hey wait a minute that's what Andrew
built! And then Jessica said that they already built what the
theory was, that's what | heard, so I'd like to hear um,
David's theory again, if you don't mind, David, if you think
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11.0.223 David:
11.0.224 T/R 1:
11.0.225 David:
11.0.226 Erik:
11.0.227 David:
11.0.228 34:28
35:26(F)Erik:
11.0.229 David:
11.0.230 T/R 1:
11.0.231 Erik:
11.0.232 T/R 1:
11.0.233 Erik:
11.0.234 T/R 1:
11.0.235 Erik:
11.0.236 Alan:
11.0.237 Erik:
11.0.238 Alan:

you can remember your theory and Andrew | want you to
listen very carefully and Jessica and the rest of you | want
you to listen carefully to David's theory because it really has
to do with if I were to make another model, is it possible do
you think to make another model if we had more blocks, it
is a possible thing to do? [Student says yes]. How many of
you think we can [Most/all students visible raise hands].
Ok. How many of you think we can make another model?
Some of you aren't sure, how many of you aren't sure?
Meredith's not sure? Erik's not sure? Danielle's not sure?
Audra's not sure. Ok. How many of you are sure we can
make another model? [All other students raise their hands.]
Ok, that looks like that's James and Alan and Andrew and
Jessica and Beth and Sarah, Kelly, Graham, Brian, Michael,
Caitlin, did I leave anybody out? David is sure. Ok. Let's
listen to David's theory and see if we could convince those
or else they have to show us our theory doesn't work.

Well, first, um, Meredith made um, a model which had one
orange, one blue, and one black.

Ok, she made a model with an orange a blue and a black.
That's what you told me?

Yeah. And then she had, um, the whites, I think they were
something like

Twenty-fourths.

Yeah, one twenty-fourth and the reds were one twelfth and,
um,

Just like the one up there.

Yeah.

So you're saying that if | had an orange, a blue and a black,
that the model should look like the one up here.

Just about.

But it doesn't.

well...

Right? See what happens?

But then, then the one, then the, the uh, um, I don't know
Then the reds couldn't be twelfths.

Yeah, then the reds couldn't be twelfths and the whites
couldn't be twenty-fourths.

Right, it would either take one [inaudible]
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11.0.239

11.0.240

11.0.241

11.0.242
11.0.243
11.0.244
11.0.245
11.0.246
11.0.247
11.0.248
11.0.249
11.0.250
11.0.251
11.0.252
11.0.253

11.0.254
11.0.255

11.0.256

T/R 1:

Andrew:

T/R 1:

Jessica:
Andrew:
T/R 1:
Andrew:
T/R 1:
Erik:
Andrew:
Erik:
Andrew:
T/R 1:
Andrew:
T/R 1:

Andrew:
T/R 1:

Erik:

Andrew, what do you think? Andrew and Jessica, what do
you think?

[Refers to twenty-four cm model on desk] Well, | made a
model that had the white was one forty-eighth and the
purples were twelfths and the white was, | mean the red was
twenty-fourths and | took two browns as the thirds and two
dark greens as the fourths and they | called them the fourths
and then the whole was four oranges and two purples.

Now, you're telling me that you used browns, two browns
to be
One, like one, one third.

Yeah.

One brown was one third, two browns was two thirds?

No

Is that what you're telling me?

No
Two browns was one third
Two browns was one third.

I took two browns and put them together
Two browns to be one third!

Yeah.

Oh, ok, that's not going to fit. But maybe, um, you want to
come up here and do that? [Andrew and Jessica come to
front of class.] Ok, here you go. Why don't you build that
right here. Do it up front here, uh, why don't you come all
the way around, Jessica. Ok, let's see what they're doing
here because, um, it looks to me as if you need a bunch of
rods to do this. [They work for about two minutes to build
the model of a train of four oranges and two purples, six
brown rods and eight dark green rods, and twelve purple
rods, twenty-four red rods, and white rods]

It might not be enough.

Now, | want all of you to see what Jessica and Andrew are
building, and, now you all can't come up at one time, so I'm
gonna, if it's ok with Mrs. Phillips, I'm gonna ask you in
little groups to go up there and take a look at their model
and so um we can be able to talk about it and then some of
you maybe can look at it from where you're sitting. I know
that Gregory and Danielle are very fortunate - they have
front row seats. I think, can you see Alan and Erik?

Not really.
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11.0.258

11.0.259
11.0.260
11.0.261
11.0.262
11.0.263

11.0.264
11.0.265

11.0.266
11.0.267
11.0.268

11.0.269
11.0.270

T/R 1:

Jessica:

Andrew:

Jessica:

Andrew:

Jessica:
T/R 1:

Jessica:
T/R 1:

Andrew:

TR 1:

Andrew:

Jessica:

Andrew:

Not really. So some of you are going to have to goup in a
minute to see what they're doing. So why don't we start at
least with Erin and Jackie, why don't you sort of kind of
come up and see what they're building. Be careful there's a
cord here too. Ok, if you've seen what they're building and
you think you understand how they built their model, then if
you can sit down and then I'd like another group to come up
and see.

[Explaining to Erin and Jackie] And what we did is, this
was our whole and this was like, these, like, um, two, [takes
two brown rods and holds them together] two browns equal
one third, like we counted two as one. And those were our
thirds, and two greens was one, and one two three four, so
those were our fourths, and

Purples were the

Purples were the twelfths and the reds were the
Twenty-fourths
And the white ones were forty-eighths.

Ok, it looks like it's going to be a little harder than I think, |
think that you're gonna need an explanation when you go
up. And so | think maybe we should have, rather than have
you do this a lot of times, maybe we should have a few
explanations. Maybe we should have more people up here.
Um, some of you can come around while we can hear
Andrew and Jessica - would you mind doing this a couple
of times?

Yeah.

So why don't you come around, a few of you can come
around the table and listen to their explanation. I think that's
the best way. Some of you can come behind the table, |
think.

So what we did was, we, um.

Ok, just a second, let's wait till as many people, uh, can
We had, the, um, whole, was four oranges and two purples,
and then we, our strategy was we took two browns and we
put em together and they were the third. And then we took
two dark greens and put them together and they were the
fourths. And then the purple was the twelfth

Twenty-twelfth,

And the red was the twenty-fourth and the white was the
forty-eighth.
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11.0.280
11.0.281
11.0.282
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11.0.284 43:06
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11.0.288
11.0.289

11.0.290

11.0.291
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11.0.293
11.0.294

11.0.295

Jessica:

Andrew:

Jessica:
T/R 1:

Andrew:

TR 1:
Jessica:

Andrew:

Jessica:

Andrew:

Jessica:

Andrew:

Jessica:

Andrew:

Jessica:

Andrew:

Jessica:

Andrew:

T/R 1:

Jessica:

Andrew:

Jessica:

Andrew:

Jessica:

Andrew:

Forty-eighths.

And,

Cuz, what we did really to figure it out.

Well, what's the difference?

The difference is one twelfth.

Can you show us?

Yeah.

Ok, we don't have enough, we'll just take them over here.
Two thirds, that's all we need, and then
So, um, do we need anything?

Here, we need brown.

We need some of those.

Ok, well, we came up with the conclusion of that
That two thirds.

That two thirds - that four, three fourths [As Andrew
speaks, Jessica points to relevant rods on model] were
bigger than two thirds by one twelfth

By one twelfth [holds up purple rod].

Or two twenty-fourths [Andrew and Jessica place two red
rods and four white rods, to complete the model of a purple,
two reds, and four whites]

Or

Or four forty-eighths.

Ok, now, I'm wondering if some of you can pull aside and
maybe the rest of you can come up [break in tape], Ok, can
you nice and loud for the people back there show them what
you're doing?

Well, what we did was we made a model and we counted
um

Four oranges
four oranges and two purples as our whole and for our
thirds we counted, we counted two oranges as one, | mean
two browns as one. [holds up two brown rods end to end]
And we had
that was our third.

That was our thirds, and for our fourths we counted two
greens as one [holds up a train of two dark green rods], two
dark greens as one.

Purples were our twelfths, the reds were the twenty-fourths
[Jessica says twenty fourths] and the whites were forty-
eights.
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Jessica:

Andrew:

Jessica:
T/R 1:

Michael:

T/R 1:

Michael:

T/R 1:

David:

Erik:
David:
Erik:

Alan:
Erik:
Alan:

T/R 1:

Forty-eighths. And we think that, we think that, three um,
fourths are bigger than two thirds by either, um, one forty- |
mean four forty-eighths um, two twelfths, or, um

No, two twenty-fourths.

Two twenty-fourth or what's that? One twelfth.

What do you think about that, Michael?

I guess | agree with it, it's what | came up with.

You came up with the same model, didn't you?

Yeah

Did anyone else come up with that same model? That's
very lovely. Thank you so much, Andrew, and does
anybody have a question to ask Andrew and Jessica before
they're finished? Does anybody have a question? Does
anybody have a comment? You sure you don't want to ask
them any of that? Sarah what do you think?[Sarah says no.]
Is that interesting [Sarah says mmm hmmm]? It's very
interesting Ok, um, I'm going to ask you to sit down and |
want to thank you very much for making that model for us.
But I guess I'm asking the question, uh, to Meredith and
James and to Erik and Alan right now, uh, does this have
anything to do with your theory and the theory you tested?
Meredith and David and Erik and Alan - does this model
have anything to do with the theory you tested, David?

Uh, yes because we thought that the ones would be one
forty-eighth
And and the
And then the reds would be, um, one
Twenty-fourth and the purple, well originally, we thought
that the light greens would be, well David thought that the
light greens would be twelfths, but then we tried it and they
would become the sixteenths, so then we tried the purple,
yeah the sixteenths and we tried the purple and then that
was the twelfths.

Since whites are doubles, they're forty-eighths
So, in other words we doubled everything.

Yeah. You basically just added, like, there originally were
just two oranges, now there are four oranges and an extra
purple. Now there are six, there are six browns.

So let's see, on this model here we had an orange and a red,
and then on that model there we have two orange and a




Description: Building large models to Transcriber(s): Yankelewitz, Dina
show equivalence: A generalization (side | Verifier(s): Yedman, Madeline

view)

Date: 1993-10-11
Location: Colts Neck Elementary

School

Researcher: Professor Carolyn Maher

Date Transcribed: Spring 2009
Page: 19 of 23

11.0.312
11.0.313
11.0.314
11.0.315
11.0.316
11.0.317

11.0.318
11.0.319

11.0.320

11.0.321
11.0.322

11.0.323
11.0.324
11.0.325
11.0.326
11.0.327
11.0.328
11.0.329

11.0.330
11.0.331
11.0.332
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Alan:
T/R 1:
Alan:
T/R 1:
Alan:
T/R 1:

Alan:
T/R 1:

Alan:

T/R 1:
Alan:

T/R 1:
Alan:
Erik:

T/R 1:
Alan:
Erik:

Alan:

Erik:
Alan:
Erik:

Alan:
Erik:

T/R 1:
James:

purple and in this orange here we have four orange and two
purple. All of these represent one, is that a surprise?

It could have been two purples changing into a brown.

It could have been two purples changing into a brown
Yeah.

That's true.

And

I guess my question is what you called one in each of these
models? Are they related in any way? The lengths? All of
these you called one, are the lengths related to each other, if
you study each of the models you built. You see this one
here you called the orange and red one, isn't that right, and
here you called one two orange and purple, right?

So basically it's just doubled. That's
What do you mean by that "basically it's doubled", Alan?
That's an interesting idea. In what way is it doubled?

Um, ok, it's doubled because it now it has four oranges and
two purples or a brown, so

But the first one doesn't have any purples.

Well, that's because this had nothing to do with the first
problem because of the first question, but

I'm not sure | understand what you're saying.

Had there have been sixths.

I know.

We didn't have sixths, we had twelfths here.

Mmm hmm.

I think 1 know what he's saying.

Right, there you have twenty-fourths and the whites are
forty-eighths this time. Now, up there, there are no purples,
because they weren't put on. But had they have been, on the
bottom, which they are, they are twelfths, because

Purples? In that

Purples are twelfths.

In that model they became twelfths, but over there they
would be the sixths. Like Amy said, if

Right, because if you double each of them, it would come
out to twice the number.

Exactly!

James?

Uh, I think um, that um, because there are two oranges and
two purples | agree with Alan that it's double but why the
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11.0.348
11.0.349
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Alan:

T/R 1:

Alan:
T/R 1:
Alan:
T/R 1:

Kimberly:

TR 1:
Jessica:
Alan:
T/R 1:

Danielle:
T/R 1:
Erik:
T/R 1:
Alan:

red's there, it's two reds make a purple and that, that means
the two oranges and the red make two oranges and a purple.

Yeah, cuz if you took the two oranges out of that model
and a purple, and then two more oranges and a purple, and
you put them on top of each other, they'd be equal. But if
you put em side to side you'd have four oranges and two
purples, or the two purples could be a brown. So it's
basically doubled, each of the length is doubled.

I wonder if the rest of you see this, I'm saying, this is an
orange and it's not a purple, it's an orange and a red, right?
Now, how does this get doubled to be this? | see there are
two oranges, instead of one orange, | see the one orange
length got doubled, instead of one orange there's two, right?
Isn't that true? But how did the red get doubled?

The red-

I'm confused, how did the red get doubled here?

The red

I see the orange got doubled here because there are two
oranges, right? From one orange to two oranges, | don't
know how did the red get doubled? I don't see that. Jessica?
Kimberly.

Well, they used a purple and the red, two reds make a
purple, so now if they have a purple, they doubled the red.

Is that what you were going to say?

Yeah.

I was going to say something different
So you're tellling me that instead of the one orange and one
red, we have two oranges and two reds in this model. But
they just called it a purple rather than two reds. Do the rest
of you see that? [mmm hmm] Ok, so this model is doubled
of this, now you have to convince me that this model is
double of this, so instead of two oranges and a purple, what
should we have now if it's doubled? Don't look. What
would you expect we would have then if it's doubled?
Danielle.

Um, four oranges and two purples.

Let's see. Do we have four oranges and two purples?

One, two, three, four, yup, or four oranges and one brown.
Or four oranges and one brown.

Yep
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Ok, this is the question I ask you. If | were to make another
model, Andrew's hand is up, Andrew knows my question,
what do you think my question is, Andrew?

If you were gonna make another model, what, um, the
doubles be?

Ok, what would my one look like in terms of rods? Brian!
Um, forty-eight.

What would I call one? Imagine in your head what | would
call one?

Forty-eight? Cuz there would be, well, cuz there would be
forty-eight whites equal up to one and then.

Well, we have forty-eight whites going up to one here,
don't we?

Oh!

In this model.

So we have to double that?

But, no!

I don't know, I'm asking you, that's my question, Andrew
what do you think?

Well you're saying what-

No, it can't

Well, the whole would be eight orange rods and

It can't be done

Eight orange rods, I'm listening.

Eight orange rods and two browns

And two browns.

And two brown rods.

You can't double that. You can't double that model because
if you did, then you wouldn't be able to third it.

You wanna make a bet - all you had to do is train it - you
just train it!

Right because if you doubled that it would be eight oranges
and two browns, now is there any rod that could third that?
Well if you use a train

Yeah

If you use a train, just like in Andrew's theory.

Well, if you train the rod, but that would make it not equal.
It would probably be-

Up there, it's just plain, except for the whole.

It would probably be three browns would be the thirds and
three dark greens would be the fourths.
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Right, but that would be using more than one rod to make
another rod to fit, fit the same thing.

Yeah, so you can do that! Just like, you, Andrew said, you
can use a train to make a third and a fourth. Cuz he, like, I, 1
overheard, they said that if you can use a train to make a
whole why can't you use it to make a third and a fourth?
Yeah.

David?

And a half

But then it wouldn't be equal.

Yeah they would! Cuz the third could be, like in that
model, Andrew used the two browns, that's equal!

But in that model, the three browns don't have anything
attached on so it's totally equal

So? They just doubled it!

But if you added something on

We just doubled, we doubled that model to equal that
model.

Yeah, and | doubled the brown - two browns,

Yeah, exactly.

So in the next model

David, what do you think? Did you want to say something?
Um, | agree with Erik

What part of what Erik said?

Well, Alan didn't think that you could uh third it, but like
Erik said that you can train it and put the other blocks onto
the other one

What | meant, what | meant is, you can't third it just using
one rod.

Ok, Alan.

Exactly. You can't third it using one rod, but you can third
it using trains.

Ok, so

You could double that, but you would have to use two rods
to make it

Ok, so you think you can double it and you think you can
imagine - can you make one bigger than that?

If you doubled that, it would be sixteen oranges [laughter]
and, sixteen oranges and four browns!

Ok, the question I want to leave you all to think about, I'd
like you to uh, first I'd like to thank you for the wonderful
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models you built, but the question I'd like you to think about
is, uh, is there, is there a biggest model?

Thirty-two oranges! [laughs]

Is there a biggest model? And if you don't have enough, uh,
rods, you could imagine, we could write to Cuisenaire and
we can have them ship us buckets and buckets and buckets
and buckets

Or we could combine all our stuff.

We could start by that but my question to all of you is there
a biggest model? Why or why not? And I'd like you to write
to me about, about that. Would you do that? Would you
write to me? Maybe Mrs. Phillips can let you combine and
build together, that might take a little while and a camera.
Ok, I think we have to stop, I'll see you in two weeks, and if
you could
[end of class]

I wonder how many oranges
No, I wonder how many oranges it would take to get from
here to California




