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Anyway, do you know why you’re here?
No.
Yeah. About the towers.
About the tower. Milin?
Yeah about the towers. We’re going to talk about this.
Yeah, yeah, yeah. You know the tower problem?
Yes | do.

Yeah, the last one in class you did, remember what that was
about?

Robin Hood. That was the last one we did.
The towers of 5.

The towers of 5.

The towers of 5. And do you remember what you did with
those towers of 5?

Yeabh.

And tell me about it. What was the problem?
How many [Michelle: You had to figure out...] to make 5.
...how many towers you could make.

Different towers you can have.
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Different towers you could make from 5 blocks up.
Any 5 blocks?
No.

It had to be 2 colors.

Okay, and did you figure that out?

Yeabh.

And what is it, do you remember?

32

You sure of it?

Yes.

How could you be so sure?
Because we all ready checked!
How could you be so sure?

Remember we did all those, the, the charts, the thingys for,
[Milin: And then remember...] and all those different
patterns? Remember I convinced you up in the, the
watchamacallit...

Yes, in the room.
| don’t feel like convincing you again.

You don’t feel like convincing me again, okay. Okay, but |
remember saying to you, Jeff, and | remember saying to you,
Michelle, and to you, Stephanie, and Stephanie did try to
work on towers of 6. And | asked all of you...
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So did I.

You did it. If you were building towers of 6, how many
would there be.

| didn’t do it.

I, 1 did some, but | didn’t...

But do you know how many?

Yeah.

Probably 64.

Why do you think 64?

Well because there was a pattern.
What’s that?

You just times them by 2, and then...
Times what by 2?

The towers by 2 because 1 is 2 and then you figure out 2 is 2
and then | mean 4. And then...

See, if you only had 1 block...
You’re not making much sense.
See, Jeff, okay, okay.

If you have 1 block and 2 colors then you would have 2
towers and we figured out that the other day that you keep
on adding 2...

That was the opposites.

You, you like 2 times 2 would be 4 and then the 3...
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So 4 would be for what?

Four for there, there would be 4 towers for 2 high.
Okay.

It’s always opposite though.

Okay, but let me, let me hear what Michelle has to say.

And then for the 3 high then you would have 8 towers. And
then for 4 high, you would have 12 towers. And we kept on
doing it like that.

Do you agree with that?

| don’t know what you’re talking about.

Well, what it is, is...

Let’s, let’s stop here.

And then for 5 towers, it’d be 25 then. And then...

Okay, let’s, let’s get a piece of paper and write down what
you’re saying and see if you all agree. And I think Jeff
hasn’t been with us for a while, and he doesn’t know what
we’re talking about, but let’s take one at a time. And let’s
just agree as we’re moving along. Go, go ahead, Michelle.

If you had one high, saying there’s red and blue. Then you
would have 2. And then if you had...

Okay, write that down. 2. Do, do you agree with that? [Jeff:
Yeah] Do you know what she’s talking about?

There’s one red and there’s one blue. So you, there’s only
one way to do it so it’s 2.

One way to do it so it’s 2?
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Yeah, see, if, if you have to make towers of one, and there’s
only two colors.

He doesn’t beyond(?)doing that.

It’d be 2.

It’d be 2. 1t’d be 2.

All right, let’s go on.

If you add, two towers high would be 4 because you have...
Yeah, | agree with that. Okay. | agree.

Okay, but hold on.

See, but you times that. Two times 2.

All right. Write the 4 down. But | don’t, can you explain to
me [Milin: I know] why from 2 you get to 4. Milin, tell me
why.

Because you, for each one of them you could add 1, no 2
more or on because there’s a black, | mean a blue and red...

Yeah, but what she’s doing...
Shh. Let her finish. Okay.

See for that, you just put one more for red you put a black on
top and a red on top, | mean a blue on top instead of a black.
And on blue, you put a blue on top and a red on top. You
keep on doing that.

Do you understand what he’s talking about? [Stephanie:
Umm-hmm] You all understand what he’s talking about?
[Jeff: Yeah] All right, so, so we agree 4. What happens if
you’re building towers 3 high? What did you say it would
be?
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It would be 8.

Write 8 down. Can, can you give me an argument, you don’t
have to do it, why we jump from 4 to 8?

That’s what | want to know. [Michelle, Milin start talking
over each other]

That’s what Jeff wants to know. So, shh. Go slowly. It’s Jeff
you’re convincing. Not me. Jeff.

See, see, there’s, there’s, there’s 2 blue. There’s 2 here.
| know that.

And we went to 4 so it would have to be times 2*2. And
then 4*2 would equal 8.

That doesn’t help Jeff understand. He just knows you’re
multiplying 2 [Milin: | know. | know. | know.] Okay. One at
a time.

If this was like a pattern, it would go 2-4-6 in between.
Yeah, that’s what he’s saying.
No, no, no!

No, but [R1: Okay, one at a time] that’s not the pattern that
we’re working on.

Okay, go ahead, Stephanie.

The pattern we saw was this: for 1 block at a time we found
2.

We all ready got 2 and 4 though.

I know.
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2-4-6.
And then 8. 8, right? Two-4-then 8.

But why 8? Jeff wants to know. [Milin: | know!] Go ahead,
let, let Milin persuade Jeff.

If you do that, you just have to add for each one of those,
you have to add one...

Which one of what? These 4?
Yeah. You have to add one more color per...

Which way are you adding it? Where are you putting that
one more color, Milin?

Two more colors for each one. See.
So this one with red on the bottom and blue on the top...
You could put another blue or another red.

Do you agree with that you could put a blue or red on top
and that would be...

So that will be 2 and then on this you could do, put another
read or a blue on top. That would be 4.

That’s the same right there.

No, this is blue-red.

No, her, look. Look, it’s. Okay, okay I see it.
See? Now you see it?

Do you find what Milin is saying? [Jeff: Yeah] And down
here you could put?

A red or a blue and the same thing with here.
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Do you understand that? [Jeff: Yeah] So, do you see how
you get 8? Do you agree with that?

Yeah because, ‘cause there’s 2 here and then 2 more.

No, but, if you’re [indecipherable] bound to get a different
thing. If you use two colors, you’re bound to get a different
thing. Do, do another one for blue and she’ll all ready have
it. She will. Do it.

Do 4. Four that would be 16.
No. Look, she...

Let’s get another piece of paper. Would you give me another
piece of paper, please? Go ahead Jeff, show me what...

She, she has 8 blocks with still only 2 colors
Eight blocks with 2 colors. Okay, what, let’s see this.

She has like this: red and she kept on alternating. Blue-red-
blue-red and she blue-red until she got 8. And then, blue.
And then she did the same thing up here.

I didn’t do the same thing on top.
Yeah, you kept on alternating.

Why don’t you do that? See what happens. It’s what he
thought he saw you do, but, that’s interesting, maybe you
didn’t know you were doing that, Michelle. But look, blue-
red-blue-red-blue-red-blue-red. He saw you alternating them
on the bottom.

Now, look, you got red and blue.

So, so, you’re saying that all of these are alternating and
these are opposite alternating? Look, this is blue-red-blue-
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red-blue-red-blue-red.

You see. This is the same thing up here. Red and blue. Red
and blue. See, you have to cross off this one. And now red
and blue, red and blue. It’s a different way. You have to
cross off that one because there’s another one all ready
there. And then over here, you have that right there.

But, Jeff, Jeff, Jeff.
But the thing is that’s exactly...
Listen to Milin.

But that, this is for 3. So you could add 2 for each one of the
3.

You didn’t say that. She was only doing...
It was supposed to be 3 high.
Yeah, she was doing the bottom ones first. That’s why.

She wasn’t finished. She wasn’t crossing them out yet
because she hadn’t finished the tops. Is that right, Michelle?

It’s 3 high, not 2. See. See how you got 8? There would be 3
high, so there would be...

Can you tell me a little bit about how you would get the 8
now from here? Mil...I like Milin was, was helping me a
minute ago or someone was helping. I even forget who it
was.

You have to keep on putting 2 for this. Two for this. Two for
this. And two for this. And it’ll work out.

Do you agree with that, Jeff?

Yes.
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Okay. So.

Because you can’t. There’s only two colors. You can’t put
anymore on them.

Okay, now imagine we have our 8. Where, where do we go
from 8? Because | heard, Michelle say 12.

Sixteen.
Well, what is it? Stephanie?

I, I still want to see you build 3 up and then see if there’s
any...

Okay, Jeff isn’t convinced you have the 8 here, so you were
going to fast.

Using Unifix cubes you could still...
It doesn’t matter. It’s just easier to draw it. [Michelle draws]
I know.

Milin, why don’t you draw what you think?

Okay. [Draws]

You got that and that’s the same as that. Blue-blue-red.
Blue-blue. [Milin: No, look, look...] No, that’s red.

Red-blue-red.

Yeah.

Any ideas Stephanie how to show from 4 to 8?
| do. All right.

How about you, Jeff? Before, Milin said you understood
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when he got 4.
| understand that, but...

Okay, now, if this is what he got for 4 and if you understood
what he just talked about, can you write down these 4, and
use his idea to see if you could build 8? Why don’t you write
these down what he has here. These 4. Start with these 4
because that’s what Milin said to start with. These 4.

And then...

You’re going to run out of space if you’re going to build
them up.

I’ll go down.

Okay, that’s fine. Does it matter?
No.

Okay, now, what was his idea?

| put too many things of red. You’ve got 2 reds. Two blues
and the opposite. Then you’re adding onto one to make this
blue. And then you have to...

But hold on. He said. That’s not what Milin said.
What did he say?

Let’s wait “til he’s finished thinking a minute and ask him
because | think that’s the key to it to know what Milin said
and to see if that makes sense.

The thing is that you have to keep on adding 2.
Okay, Milin, let’s talk about this one. He had this, right?

Okay, then you just...
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Now, he said from here, add a blue. Is that what you said?
Yeah, you have to keep on adding to the top.

It doesn’t matter.

No, he wants to add on the bottom.

You see for this, see, you have, have to have the bottom
down here because you can’t put the top otherwise it’ll be
different.

Okay. But, he put a bottom “B” here.

It would be the same. See, if you put a “b” up there, it’d be
the same just as if you put on there. 1t’d be blue-blue-red.
And then if you crossed that off, it’d be, put a “b” up there,
it’d be blue-blue-red. Just like before.

Yeah, but, Jeff, Jeff.
Okay, but...Hold on.
If you look at this, you have it...

Time out for a minute. I’m getting very confused because all
of you are talking and you have all different ideas, and |
think it would help me if we got one idea on the table at a
time. Now the one idea that we have on the table that | wish
we would explore before we hear all the new ideas is this
one here. Now, | would like all of you to consider what
Milin said here. Do you all see that? Get another piece of
paper and write this down. Maybe write in the middle so we
could build them both ways, and see if there’s a difference.
You don’t have to cross off what you did. Now, what you
have here, in this space is on the bottom red-blue-red-blue.
And on the top you have blue-red-red-blue.

See, if you put this right...
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But hold on a minute. Let everyone get this down. You
might want to separate them, too. Might be a good idea to do
it just the way Milin or Michelle wrote it. | only want to see
4 down there because we’re looking at Milin’s strategy.
That’s not what Milin did. You made a chart. Milin didn’t
do that. I’'m interested in [Stephanie: Oh]. Okay. Milin
actually drew pictures or Michelle drew these pictures.
Right? Did you draw this, Michelle, or Milin? You draw
pictures of what these towers are going to look like. And see
that’s not really quite the same. That’s interesting.

But that’s what we did. That’s what she did. She did...
So you could do it anyway but, see, they’re just put together.

Now, what I think Milin is asking us all to do is, is to
imagine in front of us, can you all see in front of you the
towers of 2 that are these colors? Can you all imagine that in
your mind? Can you see the first one? Red on the bottom?
Blue on top? Do you see that in your mind, in the middle of
the table there? Can you see it? The other one blue on the
bottom, red on the top. | see these 4 towers. Now Milin is
calling our attention to this first tower. Right? Red on the
bottom and blue on the top. And what is he asking us to do
with it?

Put another blue and then make another thing exactly...

Right, put another blue. Now, can you draw a picture of
what that tower will looks like of 3. This is a tower of 3.
He’s putting another blue. Now, he chooses to put it on the
top or bottom, Milin? Next question we’ll ask of you.

[Draws from top B-R-B tower] See, you put a blue here or
you could put a red there and this one, [draws from top R-R-
B] you could put this way. You could put a red instead of the
blue.
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Okay, Milin, can you show us in the middle here what you
just did with that one tower? Thank you.

See, from this towers, right,
From, from this one tower?

See, so | put the blue here, the red here on top of it so it’s
like this. And then I added one more. That would be red. But
then I did like this: blue. Then I put the red back on top of it.
Then | put a blue because there’s only 2 colors, and | all
ready...

So what you’re, what you’re telling me here if | could, if |
could make my picture, if | were doing what Milin asked me
to do, where we had a blue and red, what he’s telling me to
do is he’s saying from this tower, I’m going to put a blue on
the top.

Or red.

Or from this tower, I’m going to put a red on the top. [Milin:
Yeah] Is that what you’re telling me to do? So from this
tower, we get these two? [Milin: Yeah] Is that what...

Yeah, and for each one you keep on doing that and for 6 you
get 64.

Does that make any sense? [Jeff: Yeah]

[Camera shows paper squares B-B-R in left column, RBR
BR in right column] It followed a pattern to 5, why can’t it
follow a pattern to 6?

I guess what, what I’m confused about, Jeff, is you took this
one with blue and red and you only put a blue on the top.
And you’ve only done, you’ve only made this one. Milin is
telling you could also make this one. That you could’ve
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put...

But | made that.

Where is that? Red on the bottom, blue...
Red.

From this one, you could’ve put two things on the top. You
only put one. From this one, you could....

Okay, I understand.

Does that make sense what he’s talking about? And he’s
saying so from these 4...

You could make 8.

So tell me now, convince Jeff why it’s going to be 8 — why
it’s going to be double.

Convinced?
| all ready figured it out with this.
And what’s different about the way you did it, Michelle?

I just, I just, I didn’t do it the way Milin did it. | just made
them out and I didn’t find any that weren’t the same.

That’s not what Milin did. He did something very different.
How about you, Steph?

| found it like this. | drew my lines. And then | went red-red-
red, blue-blue-blue, blue-red-blue, red-blue-blue, blue-blue-
red, red-red-blue, red-blue-red, blue-red-red.

Is yours different than the way Milin did it?

Yes.
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Well, yes
In what way?

He built his towers up like this. He went red, blue, red, blue,
red, blue, and so on.

I didn’t see him do that.
Michelle did it like that.

That’s not what he did. He started with red and blue. Right?
And from this red...

| put ared.

He put like...

He put a red on top.

And a blue one that’s like.

You put a red on top. And a blue on top. So we’ve got blue,
red, red, red. And from the blue...

| did the same thing.

A red on top. That’s how he got his red-blue. And then he
put a blue on top and got blue-blue.

But that’s like what he’s like, that’s what’s different from
mine. | just like took the things and went like, 1 just took one
and went...

And kept on going

Here’s one red-red-red, blue-blue-blue. And then I’d go like
red-blue-blue, b-r-b.

So what I’m hearing you say is that you’re just you [Milin:
Guessing] believe this 8, but you say guessing. Why does
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that sound like guessing?
Because what if you could make more?

Okay, this is the 3 high, right? And you’re convinced you
could make 8. I’'m convinced | could make 8.

Yeah, but you haven’t, he’s proved to me from the 4, you
could only make 8. You could get two from this one, and
two from this one, and two from this one, and two from this
one.

But could you convince her?
Michelle? Him?

No, her.

Her?

Yeah.

All right. I’ve done this before. Okay.

Take another piece of paper if you want to because it sounds
like your approach is a little different.

Okay.

You gotta convince me there are 8 and only 8. No more or
fewer.

Whoa. You do draw big.

Now, now Jeff, this is, this might be a little different here.
Let’s see what’s going on here.

Okay, first you have without any blue. With just red. R-R-R.

Okay, no blues.
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274 20:08 R1

Then you have with one blue.

Okay.

B-R-R. Or R-B-R. Or R-R-B.

Anything else?

And you would do the same pattern for everything else?
No, not with the blue. Not with one blue.

You would, you would do it with the one red and two
blues...

You would alternate like...
You would do it the other way around.

That’s not what she said. Let her finish. That’s what you
would do. Let’s hear what Stephanie does. Maybe she’s not
the same.

Well, there’s no more of these because if you had to go
down the other one, you’d have to have another
[indecipherable]. But okay.

You buy that? That’s all there is of those? [Yeah] Okay.

Then you have with 3 blues. Well, no, not with 3 blues. I’ll
go like that.

You have no blues and now you have exactly one blue.

Okay. Now you have exactly 2 blues. Wait, wait, actually,
yeah, that’s what | did last time because I did it back with 2
things.

Okay, let’s see that.
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Then with 3 blues!

Which is...

Then you get every single one.

You could put B-B-R. You could put R-B-B.
You could put B-R-B. You could put...

Yeah, but that’s not what I’m doing. I’m doing it so that
they’re stuck together.

There should be one with one red. Then you could make it
up and then there’s one with two reds, and there’s one with 3
reds.

Ahh, but see you did the same thing, but there’s blue...

There’s all reds. And then there’s 3 reds, 2 reds. There
should be one with one red. And then you change it to blue.

Well, that’s not how | do it.

Let’s hear how, how Steph...we’ll hear, we’ll hear that other
way. That’s interesting. Okay, now, so what you’ve done so
far is...

One blue. Two blue.
Okay. No blues.
One blue. Two blue.

One blue and two blues. But Milin just said you don’t have
all two blues, and you said, that’s, why is that?

[Hands paper to Milin] Okay show me another 2 blue? With
them stuck together because that’s what I’m doing it.
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In that case [Hands back paper]
Okay, now what are you doing, Stephanie?

But, but if you just had 2 blues and they weren’t stuck
together, you could...

But that’s what I’m doing, I’m doing the blues stuck
together.

Okay.

Then we had 3 blues that you could only make one of. Then
you want 2 blues stuck apart, not stuck apart, took apart.

Separated?

Yeah, separated. And you can go blue, red, red - do | have
that? No. Blue.

Okay, so Milin wanted to stick that in earlier, | thought and
Michelle, right? When you were doing 2 blues? You wanted
that stuck...

Because see, look at this. For 2 reds and one blue. Two
reds...

And that’s stuck together here for 2 reds.
Yeah, so you’re following no pattern.
And you have more stuck together here.

Well, you’re following your pattern. But my pattern goes no
red, one red. This was not meant to be like that. That’s not.
It’s in the category of one blue. That. I could stick that some
place in another category. But | want this to be in the
category of one blue. Not in the category of the opposite of
this one. And then | have this one, the red-red-blue. So to
you, that, you might put that way at the end of the line. But |
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put it right here.
I have a question. Do you have to make a pattern?

No.

Well then why is everybody going by a pattern?
Because we liked it.

Yeah, it’s easier.

It’s easier...

Because it’s easier than just going ooh-ooh.

Because if you, because if you, because if you just keep on
guessing like that, you’re not sure if there’s going to be
more.

It’s easier maybe like Shelly and Milin’s pattern was to go
put this in a different category...

I know their patterns.

Okay, but what I’m saying is that it’s, that it’s just easier to
work with a pattern.

Oh here’s another one! Let’s see...
Yeah, I’ll put that in.

Because you might have a duplicate. And, and you may not
know.

It’s harder to check. It’s harder to check just having them
like come up from out of the blue.

Then just going like this and getting 2 from...
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How do you know there’s different things in the pattern?
Since, see, look at this. These are all different, right?
| see that. Yeah.

Yeah, see? From this, right, you can make two more so
because here there’s a blue-red and then a blue, red...

Because, because there’s only 2 colors more so you know
you can’t make more. Yeah, so.

And then there’s red, | mean blue-red-red. And you can’t
make anymore on this one so you go onto the next one.

All right, and then...

How do you know you can’t make any more from that?
Because...

Because there’s not any more color.

Look. Okay. Start here. Start here. Okay? You have the 3
together? The one 1 blue. You have the 1 blue. How could |
build another one blue?

You, you can’t.

All right. So I’ve convinced you that there’s no more 1 blue.
All right.

But if you didn’t have that pattern, it would be harder to
convince you.

If I went, I’ll put this one blue over here. And that blue will
it’ll be on another piece of paper. However that goes.

Yeah, but you can make a blue different what...if you go
like this.
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That’s if you have 4.

If you go like this. You can go r-r-b or you can go b-r-r.
Red...

That’s what | have. No.

No. They’re all, they’re all different. You can do...
What I’'m saying is this is 1 blue. This is one blue.
Yeah but there’s 2 more different with one blue.
Yeah. There is...

No, but only on the bottom.

Look, but I have those three. Look. B-r-r, r-b-r, r-r-b, but
then how am | supposed to make another one once that blue
got down to my last block?

Okay.

Okay. So I’ve convinced you there’s no more 1 blue? [Jeff:
Yeah] All right, now.

Then you have to go to 2 blue.

Two blue. Here’s one, right? 2 blue. We have one, b-b-r,
then we have r-b-b. How am | supposed to make another
one?

B-r-b.

No, this is the other. Milin gave me that same argument.
She means, she means together.

But the thing is it doesn’t matter...

I don’t...
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355 Michelle No, she means stuck together.

356 Stephanie  Stuck together, that means, like okay I took...

357 Jeff I know.

358 Stephanie  Okay, so can | make any more of that kind?

359 Michelle Then you have to move to three, which you can only make
1.

360 Stephanie  Yeah, you can only make 1 and then you could make the 3,

without blue, and where there’s 3 red.
361 Michelle Then you can make 2 split apart.

362 Stephanie  Two split apart, which you can only make 1 of. And then
you could make, you could find the opposites right in the
same group. [Jeff: Okay] All right, so then I’ve convinced
you that there’s only 8?

363 Jeff Yeah. [Stephanie: Yes!]
364 R1 How many if you’re making towers of 4?
365 Michelle, 16
Milin,
Stephanie
366 R1 You agree, Jeff?
367 Jeff Yeah.
368 Michelle Because you have...
369 R1 Jeff, why do you agree? Don’t let them go by so easily. This

could be pressure here.

370 Michelle See, look it’s because, say you add a red or a blue, you can
add a red or blue here.
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Make a drawing for your sentence showing it..

I understand because you can only, you could put...
Put 2 colors here, you could put 2 colors there.

You can keep on going.

You can keep doing 2 colors for each one, and that’s...

2-4-6-8-10-12-14-16.

And so that’s for towers of...
4

My guess is 16, but...

We all ready got 16.

Why, why did she say in the beginning of the whole thing
that 12

This...
It’s, it’s like, it’s like...
Why did you say 12, Michelle?

Listen, you could do a red or a blue. You could do either a
red or a blue. A red or a blue.

Jeff, Jeff, Jeff. | know that [indecipherable] But I want to
know why she said 12 before?

Yeah, Michelle, why did you?
Because she was guessing, not making patterns.

Is that true, Michelle? Poor Michelle, it’s okay. You think
12 or 16, Michelle?
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16.

Michelle thinks 16. Now, now you made towers of 5 in
class, and what did you get?

32

Does that work the same way?

Yeah.

If you get towers of 4
They’re multiples of 2.

The hard part is making patterns. Like, you, from now, we
know how to just oh you could give us a problem, like how
many in 10 and we’d know.

Okay, how many in 10? You know the answer?
I know the answer. | figured it out. 1t’s 1,024.
1,024.

Are you sure?

Uh-huh.

Don’t try to convince me.

Try to convince him.

No! No!

Okay, okay, okay
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I think we have 1,000 units.

You could do that later. However, you were saying you
know the answer, but...

But the problem is, the hard part is you could just give us a
problem and we could go like well, we’ll go 22*2...

See for how we’re doing you keep on adding what you have
all ready. For here, you add 2 more. For here, you add
another 4 so for here and for the 16

You sure it’s 1000? You sure?
Yeah.

Because look you have...

Now, see you’re dividing the...
I’m not dividing...

The problem. You’re timesing, no you don’t times it. It’s the
same thing I did. | counted ahead. | just counted ahead 5 or
6, and I said oh, I could just multiply it by that and that’ll
give me the same answer, but it didn’t work.

Okay. It didn’t work.

Okay. You have to figure out what’s in between that.
What did you find then?

What do you mean?

In between, okay.

Show me a little bit

Do you want me to figure out 10, right? But, in order to
figure out 10, | was only up to 5. So what | had to do was |
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had to go and | had to say, well, what’s 6, what’s 7, what’s
8, and what’s 9, and times that times the last number | had.

Well, let’s, let’s take a look at what you had here. This, this
is what Stephanie had, guys. If you want to do it yourself for
a minute. When | asked Stephanie how many for towers of
10, what Stephanie, why don’t you say what you did to get
1,024 and then let’s talk about this...

Yup, she’s right.

[indecipherable]

| was up to #5 so | took the #6. | was up to #6.

64 is...Why don’t you write that? Okay. Towers of 6.
Okay, now | was up to #6.

You agree with that?

Yeah

So | multiplied, I tried, first of all, I tried multiplying it times
8 because I figured well, all I have to do was 6+4 times 2
that’s 8 so 64 times 8.

What are you saying?
She did it wrong.

No, no, no, let’s hear what she’s saying. Let’s hear her
thinking.

First, I thought, well, I don’t want to go ahead, and | don’t
want to have to multiply 7, 8, 9, and 10. 7, 8, 9 before | get
10. So | figured 6+4 equals 10. And since I’'m timesing
times 2, I’ll multiply 4*2 to get 8 and then just multiply
64*8.
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But she was wrong.
Yeah.

And then, and then, no, she was right here. She only timesed
it by 2 so she was right.

Then 1 did...

You keep timesing it by 2

Then | did 128*2. 256, 512, and then...
You get your answer.

Except that, this is where I’m very, very interested what she
did. How come she got something, she got 512...

And you all ready got 512 over there.

So Is that so very wrong?

And then you could’ve timesed this by 2...
No, that’s the same thing.

But you could’ve just timesed this by 2 and you would’ve
had it a lot easier than going, times, times, times.

So in other words, could this have worked, that’s my
question. Now, when would this work? Why didn’t the 8
work? Why did you have to keep...

Ahh, I just thought of something. I’m wondering if this will
work. This 8 is #8, okay? This is #8, right? This is the
answer to #8.

You had it right, you just didn’t follow a pattern, you just
took a guess. And then if you filled it out exactly.
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Okay. So what you’re suggesting is multiplying by 8 didn’t
work. It gave you 512, which was...

Which gave you to #8.

To #9, to #87 Or to #9?

So, if you...

This pattern works here.

If I plugged in #8 or #9...

It would’ve worked, her pattern would’ve...

Let’s get another piece of paper and see what happened here
because this is just a mess.

It would’ve worked where, but then she has to [R1: Get me
another piece of paper. Let’s start again.] to times it by 2
after she gets her number. She has to times it by 2 after she
gets her number.

But, you know what 1I’m thinking, I’'m thinking maybe what
we should do is | want you to, | don’t want to throw away
Stephanie’s idea here, okay, because what Stephanie has
here in her idea, once she got to towers of 9, right, she said
there were 512. That’s by each time multiplying it by 2.

And then you have to move [R1: But, hold on a minute]
[indecipherable] This would work if you multiply it times 2.
You still get 1024 like over here.

Right, but why, why didn’t multiplying by 8 work when she
had towers of 6?

Because, because she wasn’t so sure about going like this...

Okay, but why, how could she be sure? In other words if 8
didn’t work, do you understand my, my challenge to you?
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[Yeah] All you mathematicians here. My challenge to you is
| don’t want to throw out this idea because, you know,
because if Stephanie has something here, she’ll save you a
lot of work in the future, right? If she has a good idea here?
Do you understand the problem here? And I think what we’ll
do, I want to be sure. I don’t know if Mrs. Barnes is gone. |
want to be sure your teacher understands what’s going on
here so to sort of push you to think about this so that next
time I come, maybe you could invent another way. If | said
towers of...

80

80. Now, and I said I’ll give you a calculator, but you have
to know what to do with your calculator, right?

There’s a problem because you have to go all the way from
10 to 80.

Well, my question is let’s not worry about that big problem
for a moment. Let’s try to do it with a simple problem.
Suppose you didn’t know towers of 6 were 64 and towers of
7 were, what did you say that was? What do you have there?

Towers of 7...
1287 Is that what you have, Milin?
Yeah, | think.

And so. Suppose you didn’t know that. How could you jump
from towers of 6 to towers of 10 without going through all
those steps and why?

Get out.

But isn’t that a nice, challenging question? | have one more
question to get to. I’m going to put this one aside for a
minute because that’s going to take some time. When we
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come back, then we’ll talk about it. You could bring your
calculator, Jeff. Fair enough? Okay, now look. You said this
was like shirts and pants, and | would like for you to say if
you agree it’s like shirts and pants...

| agree.

But why?

But if you kept on going up, you would have to add...
Okay, one at a time. Let’s hear Jeff.

You have the same pattern, same pattern

In what way?

Because with shirts you have to keep on alternating the
shirts with the pants. And keep on alternating pants with the
shirts...

I’m not so sure | follow what you’re saying.
Neither do I.
Stephanie is working on the towers of 10.

I might have it here. I’m thinking if I multiply the last
number | got which was 1,024 times 80, that | got,
[Michelle: You would get the answer probably] 81,120, but
I’m not sure if I’m right or not. You know, 1’d have to go
through all that...

Nuh-uh.
Nuh-uh.

Or maybe you would multiply it by 70 because you all ready
go 10.
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No, but times it by 8 [Jeff: You guys are losing me here]
because you have to have 8 more.

Me too, I’m lost too.

You wouldn’t times it by 8 because we timesed it by 8 when
we were on 8. We times it by 80 when we’re on 80.

True.

But when, I don’t understand. Hold on.

Nuh-uh. Did you times it by 80 when you were on 80?
I went, | said well, there was ...

8*8. 64. How could that be?

Actually, you would multiply it by 1,600.

Can, can we call time out for a minute?

What are you guys talking about?

Yeah, I’m a little lost and Jeff is lost. And | don’t know how
Michelle is doing here. And you two can continue this when
we leave and work this out. However...

Finish your fight.

| don’t really want you to really solve the problem for
towers of 80. | want you to solve the problem of towers of
10.

We did that.

But hold on, you have to pretend, you only know the answer
for towers of 6.

Just keep on building.
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That’s one way.
| all ready did that. 1 all ready did that.

You want us to try and figure it out the way | tried to figure
it out the first time.

Right with only multiplying by 1 number. And convince me
that that number makes sense to multiply by. Does that make
sense? Do you understand?

This [holding up his work]...

But all you did...

Okay. Hold on. Time out.

You didn’t know times 2 times 2 would help you.
| did.

Well, you sort of know it. But | want to save all those
intermediate steps because if you had to go to, to build
towers of 80, let’s see, when you had to build towers of, 2 of
2, how many times, of 3 high, how many times did you
multiply by 2?

She’s right, Jeff. You should really multiply by 8(?).

When you had to build towers of 3, how many times did you
need to multiply by 2?

Times 3. 4 times 2.
| said by 2.
Oh. 4. Same thing.

Okay, 2*2. That’s one time you multiply it by 2. You got 4.
Then you multiply by 2 again...
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And that gave you 8. So how many times did you multiply
by 2?

You multiplied the amount of times you...

Well, twice. You multiplied it once. This is 2*2 once, right?
And then you multiplied it by 2 again, right? 2*2, let me
write this. 2*2 gave you 4. That was one time. Then you
multiplied it by 2 again another time and you got 8. So you
multiplied it twice to build towers of 3, is that right?

Yeah.

No.

No?

Because to get towers of 2, then it will be much easier.
Yeah, but the thing is it’s right, it’s easier...

I think we’ve run out of time.

Yeah, we did.

Will you come back?

Yeah, okay.

Okay. Would you come back? Would you come back
another time? Can we come back another time? [Yeah]
Okay, next question is | want to know what this has to do
with shirts and pants.

Shirts and pants?

No.
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Oh no. | have no idea. | didn’t think of it...
You can talk about it before and share it.

Can | tell you what | told you last time | was here about
shirts and pants?

What, what?

Because remember, it was the problem with the shirts, the
pants. You had to match up Steven’s pants with the shirts to
make like a tower...

Yeah.
Remember?
He has to have at least big hands.

Well thank you. This was great. Well, thank you so very
much. This was fun. | love coming to talk to you about
math.

Thank you.

My budding mathematicians here.




