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Transcript
Here’s what we are trying to do today. If you notice we
have some displays and this is thanks to Mrs. Demming
who is actually in the Cedar school right now doing another
kind of filming and she made these displays for us. Maybe
the best way is to consider the activity we have for you, of a
problem, that we’re going to ask you to help us to solve. So
let me tell you a little bit about the problem then I am going
to say go to it- right? That is what you like to do. We have
just received a shipment of ribbon that are going to be used
to make bows for the holiday. Ok? You are to consider this
examples of your shipment of ribbon. [Holds up ribbon.]
Now what’s interesting about this ribbon is you’ll notice
that this ribbon comes in different lengths. On your yellow
paper you can see that red ribbon comes in packages of
length that is what do you see? 6 meters. Do you all see
that? [Students agree]. Gold ribbon? What’s the length of
gold ribbon? 3 meters. What about blue ribbon? [students
answer] 2 meters. White ribbon? [students answer] 1 meter.
Ok. Now from these bows, from this ribbon we can make
bows and depending upon how much ribbon we use the
bows you see can the bows can be different sizes, they can
be different shapes, right? Now your problem is going to be
to find out how many bows of certain lengths that we can
make from the ribbon that’s in your package. That’s what
you have to figure out. Now before you start figuring it out,
let me just point out a few things to you. If you need to try
to figure out these bows, the lengths of these bows, you
might not at first want to cut up your ribbon. You might
want to use your ribbon so that you know how much you
have to deal with. You might want to cut up the string so
you can test your ideas. And if you need to do that you
might have to take the string, you might have to measure it,
of the length of that ribbon that you have to figure out your
problems. Now, now look at the first problem, see the first
problem? Do you think you understand what the first
problem is asking? How many of you think you
understand? You want to talk to your partner for a minute to
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be sure you understand what the first problem is asking?
Chat with your partner. [Students given 20 seconds to talk]
Ok, we have a question. Someone is asking a question.
Where is the first problem? Who can help answer the
question- where is the first problem? Andrew you want to
give it a try? Ok, let’s see what Andrew has to say.
15.1.2 00:10:30 Andrew: By the number one, it says white ribbon it has one meter,
and one meter on the bottom where it says. And then it says
make a ribbon length of bows and number of bows. So you
have to find out look under the ribbon length of bow so it
will be one meter and one half how many bows can you get
out of one half a meter. So you would have to figure out
that.
15.1.3 00:10:59 T/R 1:
So if you were to take your white ribbon, can you imagine
the white ribbon being this long? Can you imagine that?
[Holds ribbon up] You might test it if you don’t believe it.
You might take your white ribbon to see if it’s this long.
One meter right? Ok, but now with the white ribbon the first
question can you see Danielle on there, the white ribbon?
What is the length of ribbon you are going to use to make
your bow? What does it say on the chart?
15.1.4 00:11:26 Michael: You have to use ribbon length of the bow. You have to use
one half of a meter.
15.1.5 00:11:31 T/R 1:
One half of a meter to make your first bow. Right? Now, if
you are making your meter, I don’t want you to answer out,
if you are making your ribbon from a bow one half of a
meter in length, I want to know how many bows you could
make? Ok, think about it. This is the length of your white
ribbon. [holds ribbon] Ok.
15.1.6 00:11:54 Erik:
One ribbon is a half a meter
15.1.7 00:11:55 T/R 1:
One ribbon is a half a meter.
15.1.8 00:11:57 Erik:
And then you have to figure out how many bows, how
many of those bows you make?
15.1.9 00:12:03 T/R 1:
That’s right. From one meter ribbon and each bow is a half
meter in length.
15.1.10 00:12:06 Erik:
And how many bows of that kind.
15.1.11 00:12:11 T/R 1:
Now our guests will walk about and chat with you if you
have any questions. They might, they might not ask you
questions, they might ask you a question instead. That’s the
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kind of visitors we have. But they might come around so if
you aren’t clear about something, you might want to chat
with them. Ok? So go to it. [12:27] [Students getting
materials, etc]
00:13:00 V1:
What are you guys doing? [student say something] How
long is that one?
00:13:05 Brian:
The blue ribbon is about 2 meters.
00:13:10 V1:
How long is the white one supposed to be?
00:13:11 Danielle: One meter.
00:13:13 V1:
Is that one meter?
00:13:16 Danielle: I don’t know.
00:13:18 V1:
How can you tell? [kid 4 leaves seat]
00:13:23 V1:
Do you know how big a meter is supposed to be?
00:13:25 Brian:
Three feet [can’t understand]
00:13:28 V1:
Well, not quite 3 feet is it? It’s near 3 feet- but feet and
meters are different. You know how they are different?
00:14:22 Andrew: [is measuring] 99, well actually 100
00:15:02 Dr. Landis:
What are you trying to figure out guys?
00:15:03 Andrew: We’re trying to figure out the second problem in number
one. One meter is three thirds. So we have to find three
thirds of this one meter ribbon and then we’ll know how
much bows we can make. I think I know already.
00:15:24 Dr. Landis:
What do you think you know?
00:15:25 Andrew: I think its three because when you divide thirds up it’s onethird, two-thirds, three-thirds. So it would be like one
ribbon, one ribbon, one ribbon [cannot understand but
pointing to ribbon.] so divide it into thirds but we need to
make sure.
00:15:53 Dr. Landis:
What do you think of what Andrew said?
00:15:56 James:
Yeah, I agree with that but we’re just making sure.
00:15:59 Dr. Landis:
Ok, you think it makes sense, but you’re just kind of
checking it.
James:
Yeah.
00:16:10 Andrew: I know that fourths is 25. It would be right here. 28, 40, 42
00:16:30 James:
I think I got 30 and a half. [reading off measurements to
Andrew]
00:16:33 Andrew: According to him [measuring] 30 and a half? 30 60, 61,
plus 30 is only 91 and a half. What did you get? 30 and a
half? I think its 32. 32 and 32 is 64. Then 32 is 90.
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32 and half. So there will be 65. 32 and 65 is 97. 33. 33, 66,
99, 8 and half. So it would be 100. 33.
00:17:43 V2:
What was the question?
00:17:50 Andrew: We want three bows.
00:17:53 V2:
You were doing something very interesting just now. What
was the number you came up with?
00:17:57 Andrew:, James: 33
00:17:59 V2:
What was that? What was it?
James:
Centimeters
00:18:05 Andrew: Well, Rutgers usually makes us prove what our answer is.
So we had to do three, divided the ribbon into thirds, first
third would be there, second would be there, and third
00:18:21 V2:
So what was that though actually-this 33 that you came up
with?
Andrew: One third.
00:18:27 James:
One third, yeah, one third of a
Andrew: That’s sixty fi- sixty00:18:33 V2:
What’s one third—what was it? Like, here are the answers
you gave- you can make 3 bows. That 33-what was it?
00:18:40 James:
That was like in centimeters.
00:18:42 V2:
Right, but what was that number? You’re telling me its 33
centimeters. Well what is that?
00:18:48 Andrew: We’re proving. We are proving that, we wanted to make
sure that when you divide it into thirds, there’s no left over
or anything so we can actually [break in video 19:01]
00:19:43 V1:
[camera focuses on V1 with Brian and Danielle] So which
one do you want to do next? You can do anyone you want.
00:19:55 Brian
I’m doing this one. Three meters and I used this. I got 39
plus 39 plus 39 and.
00:20:07 V1:
Although, is that really accurate? Is that exact?
00:20:16 Brian:
Two meters?
00:20:17 V1:
Is it exactly 114 inches?
00:20:25 Danielle: Would this be 4?
00:20:30 V1:
Yeah, explain, is it four? Does that make sense?
00:20:39 Danielle: Yeah
00:20:40 V1:
So Brian, Danielle just said if you have 2 meters of ribbon
and it has to be a half meter length bow, she says there’s 4
ribbons, 4 bows to make. Do you buy that?
00:20:55 Brian:
Uh, well, which one is she doing?
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Blue ribbon, the first one
4. Yeah, 4.
Do you see why?
Oh, yeah, I know why. I think I know why.
Yeah, why?
Well, one meter is say approximately three feet without any
inches. Say it was just plain 3 feet then, and if there was,
two meters would be, two meters would be, approximately
about 12 feet, no, 6 feet, 6 feet put together.
Approximately.
Yeah approximately, not exactly. And if it was 6 feet and
each one was a half, then it’d be, then half of three would
just be like saying one and a half, another one and a half,
and that’ll fill up three. Then for the other three, one and a
half, one and a half.
So how many is that all together?
4
Is that the way you did it? Is that the way you thought about
it?
No.
How did you do it?
I just thought if it is two meters and each is a half, two
halves are in a whole.
So two halves make a whole?
Yeah. And then there’s 2 meters so I got 4.
So you have two wholes. Now, do you see what she did?
You went one extra step. You went to feet, then you did it
with feet, then you came back. Do you have to do that?
No.
Yeah, do you see how to do it more quickly? Try it for the
gold ribbon
It would be six. Six. No, wait, it’d be eight.
But it says there’s two, four, six.
Yeah, it’d be six. Six meters.
Make sense? [nods]
Yeah, I get it. Six meters.
What about the rest of it?
You’ll get to that. You’re on a roll now.
It’d be twelve.
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So, is there, is there a rule here?
There’s two in one meter, which is approximately three
feet, there are two halves. In another one there are two
halves. Another one there are two halves, etc. And so if you
keep counting by two up to six meters, that’s be twelve
meters.
That makes sense. Ready to go on?
[Jessica rolls out the blue ribbon with Laura] This keeps
going.
Aha, so how do you do that? It’s one, so it’s one.
One meter, and it’s two meters.
How do you know if it’s true or not?
Well it says two meters but do we have to get another one
of these?
Do you need to? Can you just use this one to measure?
This you could….
Can you find some way to do that?
Yes, I think.
Ok, I hold this. [measuring blue ribbon] Ok. I think its short
but this one is too long. But it’s not tight. Ok let’s put
together and then you try to stretch it.
It’s three [cannot understand]. We’ll have to pretend that’s
right.
V3:
Yes, ok, now we have two meters.
Ok so ..
So the first questions is
One half of a meter. One half of one meter or two meters?
So now we use one half meter we can make how many
bows we can make?
Two, well, would it be four?
Compare with the answer in the first question. Last time we
hadTwo.
-one meter we can make two. Now we have two meters.
Four, yeah.
The reason being?
Well you have to double that because now that there’s
double that now it’s two meters so
And in two meters how many half meter we have?
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A half meter we have two
In one meter, how many half meters we have?
Well we can make two, we have one [measuring]
I said in one meter, how many half meters we have?
Is that like?
Half meter, 50
[gesturing with hands] One, two, one, no that would be two
Good. Now in two meters, how many half meters we have?
Four.
Good. So that’s why. That’s exactly. In the first case we
only have one meter. Now we have two meters right?
Yup
So the answer is four. [writing on papers] What about the
second one? The one we spent lots of time last time.
Three meter. That would be, I think that would be five…
Why five?
Well, because we just added one bow to that side, oh, no,
now it’d be six
Six!
Ok, so why’s that?
Because you’re doubling, you’re doubling, like last time
was three, and three plus three is six. And now I think that
would be 8, the next one. And that would be 10.
What about the last one?
Oh they added one this time, so
Yeah, so this one says, it needs two-thirds meters to make
one. Ok let me ask you Jessica, this is two meters right?
[folds ribbon in half] If I fold it this like this and then I
measure it like this, this is half of two meters right?
That would be one meter.
Yes. But if I do this, I make into three equal lengths, then I
measure it, what that would be?
I think it’d be a half. Well, it would be… [playing with
ribbon]
So now you have four folds. Right?
Four? We need three right?
Right, here we say two-thirds.
How would you make three? That’s four.
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That’s right. Suppose, let’s just use this because this is one
meter, right? [folding white ribbon] So here’s one meter if I
do this. This is not very easy to do but what I mean is. Can
you hold one end? Just hold this. Ok, now roughly we have
three. We have cut one meter into three equal lengths, right?

Put it up against this and see what it would come to. Not
exactly.
15.1.144 00:30:28 V3:
Yeah, but roughly.
15.1.145 00:30:29 Jessica: Thirty-three?
15.1.146 00:30:30 V3:
Remember what we did last time about one-third of a meter.
15.1.147 00:30:35 Jessica: Yeah, I don’t15.1.148 00:30:38 V3:
Right, right. So see this is exactly what’s happening when
we did beginning, I mean, like what you did. If you do this
by half. This is exactly come to fifty. But then what I just
did, a third.
15.1.149
Jessica: It would come to thirty-three.
15.1.150
V3:
It comes to a third. So how can you get two-thirds from
here?
15.1.151 00:31:09 Jessica: Well that came to --.. so then you get [cannot understand]
15.1.152 00:31:23 V3:
What is two-thirds?
15.1.153
Laura:
Two one thirds [inaudible]
15.1.154
V3:
Add another thirty-three. Very good. So how much we get
out of that? We said thirty-three - we said is close to a third.
So what is two-thirds? Add them together.
15.1.155 00:31:51 Laura:
That would be, um, sixty-six.
15.1.156 00:31:54 V3:
Just what you said right now. Add two one – [cannot
understand]
15.1.157 00:31:58 Jessica: Sixty-six.
15.1.158 00:32:02 V3:
Sixty-six right.
15.1.159
Jessica: And that would equal up to here.
15.1.160
V3:
Right, right, exactly.
15.1.161 00:32:15 Dr. Landis:
[mid-sentence] which is two meters long. Why are
you going to get four bows? Because I’m confused.
Convince me.
15.1.162 00:32:23 Andrew: It’s double.
15.1.163 00:32:24 James:
Its one half meter. This is two meters. [pointing to blue
ribbon] so one half of one meter would be two. And this is
two meters so another half of a meter would be plus the

Description: Working with Ribbons and
Bows (side view)
Date: 1993-12-09
Location: Colts Neck Elementary
School
Researcher: Professor Carolyn Maher

Transcriber(s): Yankelewitz, Dina
Verifier(s): Yedman, Madeline
Date Transcribed: Spring 2009
Page: 9 of 25

other half would be four. So that would explain why four
bows.
15.1.164 00:32:41 Andrew: Yeah, what he’s saying is you have this. This acts as four
[blue ribbon].
15.1.165 00:32:46 Dr. Landis:
Why acts as four?
15.1.166 00:32:47 Andrew: This.
15.1.167 00:32:48 Dr. Landis:
Why does this act as four?
15.1.168 00:32:50 James:
Because, this acts as two [white ribbon].
15.1.169 00:32:51 Andrew: Well yeah, this
15.1.170 00:32:53 Dr. Landis:
Why does this act as two?
15.1.171 00:32:55 Andrew: Because we’re saying this is a half. You cut this [white
ribbon] in half. You have two parts. So you put that up to it
and it’s two. And then you need – this [white ribbon] is a
half of that [blue ribbon]. So you need one more and that’s
four. So then this can act as three- as cutting it into thirds. Is
putting six-thirds up to two-thirds. But this two meters is
the whole so actually this. If two meters is the whole then
this is the half. This is almost like rods. We don’t have
every one though. This is the whole. This is the half. We
have another one a half.
15.1.172 00:33:46 Dr. Landis:
Ok, Let me go back cause I think you’re telling me
a lot of things and I just want to be sure I understand. Um, if
you have the blue ribbon and we want to figure out how
many bows we could make, and each one is a half a meter
how did you figure out first you told me it was two and then
you said no, it’s four.
15.1.173 00:34:07 James:
It’s four because
15.1.174 00:34:08 Andrew: It could be either way.
15.1.175 00:34:09 Dr. Landis:
It could be either? What do you think about that,
James? Could it be either?
15.1.176 00:34:10 James:
I don’t know. That one would be half of two meters.
15.1.177 00:34:19 Andrew: So one half of two meters not one half of one meter.
15.1.178 00:34:22 Dr. Landis:
Ok. I think what it’s saying is the ribbon length of
the bow is a half a meter so each ribbon is gonna be a half a
meter long, ok? And the question is how many bows can
you get out of that blue ribbon if each bow is gonna be a
half a meter long?
15.1.179 00:34:38 James:
Four cause this is going to be two meters long.
15.1.180
Andrew: But its saying it’s a half of two meters.
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15.1.181 00:34:41 Dr. Landis:
Let me see if I can understand what James is saying.
15.1.182 00:34:44 Andrew: But its saying it’s a half of two meters because the blue
ribbon here is two meters is the whole so then this is half of
two meters that would only be two.
15.1.183 00:34:54 Dr. Landis:
Ok, what does this say to you? What is a half a
meter?
15.1.184 00:34:59 James:
One half of one of these [white ribbons]
15.1.185 00:35:03 Andrew: Yes, four. That would be four and this would be
15.1.186 00:35:07 James:
This would be two. One of these would go up against them.
And that would be two halves and another one you put on,
and that would be four
15.1.187 00:35:19 Dr. Landis:
Ok, so you’re saying if you took your white ribbon.
Let me see if I know what you’re saying. If you took your
white ribbon and cut it in half, how long would each bow
be?
15.1.188 00:35:30 Andrew: Each bow?
15.1.189 00:35:32 Dr. Landis:
If you cut the white ribbon in half, how big would
each bow be? How long is that white ribbon?
15.1.190 00:35:40 Andrew: 100 meters so it would be 50 [hold up white ribbon]
15.1.191 00:35:42 James:
100 centimeters
15.1.192 00:35:44 Andrew: Centimeters [measuring white ribbon] So it would be right.
15.1.193 00:35:52 James:
From there to there. Then you cut it in half it would be two.
15.1.194 00:36:05 Dr. Landis:
Ok, if you cut the white ribbon in half it would be
two and each one. If this is a meter, how long would each
ribbon be?
15.1.195 00:36:13 James:
It would be 50 centimeters.
15.1.196 00:36:14 Dr. Landis:
Fifty centimeters, ok. And in terms.
15.1.197 00:36:19 Andrew: These two are halves.
15.1.198 00:36:21 Dr. Landis:
Halves of what?
15.1.199 00:36:22 Andrew: Of one meter.
15.1.200 00:36:23 Dr. Landis:
So each one is a half of a meter. Ok, so now my
question.
15.1.201 00:36:27 Andrew: You can fit four of them in the blue.
15.1.202 00:36:29 Dr. Landis:
That’s what I was trying to find out. How do you
know you can fit four of them in the blue?
15.1.203 00:36:33 Andrew: Well you can fit two of these in the blue. Then you cut that
in half. That’s two. So you have two in one. Then you have
the other side. That would be two and two is four.

Description: Working with Ribbons and
Bows (side view)
Date: 1993-12-09
Location: Colts Neck Elementary
School
Researcher: Professor Carolyn Maher

Transcriber(s): Yankelewitz, Dina
Verifier(s): Yedman, Madeline
Date Transcribed: Spring 2009
Page: 11 of 25

15.1.204 00:36:47 Dr. Landis:
Ok, I, I think I am following what you are saying.
Let’s see if James agrees.
15.1.205 00:36:51 James:
Yeah, I do agree. [measuring white ribbon]
15.1.206 00:36:53 Dr. Landis:
You do agree?
15.1.207 00:36:54 James:
Yeah.
15.1.208 00:36:56 Dr. Landis:
What are you just doing now?
15.1.209 00:36:57 James:
I15.1.210 00:36:59 Dr. Landis:
What did you do?
15.1.211 00:37:00 James:
I put the – 50 centimeters.
15.1.212 00:37:03 Andrew: Yeah, so if you put that up to
15.1.213 00:37:06 Dr. Landis:
Why don’t you show me? Why don’t you put it?
Ok, why don’t you show me what you just did? Because
then I’ll know how many ribbons you can make out of that
blue…out of that blue ribbon. Each ribbon we want to be a
half meter long. Right? Let’s take a look and see what he’s
doing there. You might want to help him, James, ok?
[laying ribbons on meter stick] Can I hold the other side for
you so that it’ll stay stretched out?
15.1.214 00:37:44 Andrew: Is the dot here, yeah, there’s the crease.
15.1.215 00:37:52 Dr. Landis:
You need another finger here?
15.1.216 00:37:58 Andrew: Yeah. So where the crease is, is where it would be cut. So
that’s two.
15.1.217 00:38:00 Dr. Landis:
I am following you now. It’s making more sense.
Let’s see.
15.1.218 00:38:04 Andrew: It’s two.
15.1.219 00:38:09 Dr. Landis:
Ok so out of this big blue ribbon we can make bows
that are a half a meter long and how many bows did you
get?
15.1.220 00:38:17 James: and Andrew:
Four.
15.1.221 00:38:18 Dr. Landis:
Four. Ok?
15.1.222 00:38:21 Andrew: And then with the third we were trying to figure out, to be a
third of a bow.
15.1.223
Dr. Landis:
Yeah.
15.1.224
Andrew: We thought it was sixty but.
15.1.225 00:38:31 Dr. Landis:
Ok, what this is saying again and I think just to
understand what it is asking is, they want to know if you
start with this big blue ribbon again, how many bows could
you make if each bow is a third of a meter long?
15.1.226 00:38:46 Andrew: Six.
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15.1.227 00:38:46 Dr. Landis:
You think six? What do you think?
15.1.228 00:38:48 James:
Six.
15.1.229 00:38:49 Dr. Landis:
Tell me why.
15.1.230 00:38:51 Andrew: Because there are three, three
15.1.231 00:38:53 Dr. Landis:
You can tell me. You don’t have to do it if you can
explain it to me.
15.1.232 00:39:57 Andrew: It would be three thirds in this so if you put three [gesturing
with the white ribbon] on one side
15.1.233 00:39:04 Andrew: and James:
and three on the other side
15.1.234 00:39:06 Dr. Landis:
Ok, so you think you’re gonna get six ribbons that
are a half of a meter… a third of a meter long, from that big
blue ribbon?
15.1.235
James:
Yeah.
15.1.236
Dr. Landis:
How about from the blue ribbon if you wanted to
make bows that are a quarter of a meter?
15.1.237 00:39:21 James:
Eight.
15.1.238 00:39:23 Andrew: Eight. Because maybe we can, a half of the half is a fourth.
Since there’s two halves, it’d be two, four, four on one side,
four on the other, so it would be eight.
15.1.239 00:39:47 James:
It would be eight.
15.1.240 00:39:48 Dr. Landis:
Ok you’re both agreeing on that.
15.1.241 00:39:51 James:
Yes. The same for fifths
15.1.242 00:39:54 Dr. Landis:
What would be for fifths?
15.1.243
Andrew: It would be
15.1.244 39:56
Andrew: and James:
Ten. Because it would be five on one side
and five on the other.
15.1.245 40:01
Dr. Landis:
Ok, ok, so you’re convinced now that these should
be different than what you said originally. Ok, you have two
meters, you have that blue ribbon. Now you want to cut
bows that are two thirds meters long.
15.1.246 40:16
Andrew: That’s where we were.
15.1.247 40:18
Dr. Landis:
That’s where you were left.
15.1.248 40:24
James:
Ok, alright, let’s try this again.
15.1.249 40:32 Andrew: Put that over there.
15.1.250 40:33 Dr. Landis:
You want me to hold it down here? I’ll be your
helper? You’re gonna hold it for him?
15.1.251 40:38 James:
I’ll hold it right here.
15.1.252 40:41
Andrew: We were thinking it has to be somewhere between 71 and
60. Because we tried 60 and we tried 71 and 71 was over
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and 60 was less so we came down and we were trying 69.
So it would be 69.
James:
And then 138. 138 and 69 is? It’s over. So we’ll try 68
Andrew: 68 and 68 is 136. 68 is over. Wait no, yeah it over. So, it’s
about 105.
Dr. Landis:
I’m confused what you’re doing. What are you
doing now? You are working with these numbers I didn’t
hear you working with the numbers before.
Andrew: Yeah. That’s because the thirds, We didn’t actually find the
thirds yet. And this is saying two thirds. So, it’s kind of
harder. Because, the length of the third is 33. It would be
36. I mean 66. 66.
James:
32
Andrew: Yeah, 32. Only 98
James:
67. 67.
Andrew: 66 and a half.
James:
66 and half. 32. 33.
Andrew: Yeah, 33
James:
99
Andrew: Yeah.
Dr. Landis:
What yeah, I’m confused. Confused again.
James:
It’s 199 not 200. We want it to be 200, right?
Andrew: Yeah, but this is 200. We’re talking about. We counted this
and then 120, 120, 133, plus 60 is 290.
James:
66 and a half and 33 and that makes 99 and a half.
Andrew: 199 and a half.
James:
Hold on, let me try 67, 67, 134, yeah.
Andrew: Yeah, 134
James:
That’s 67
Andrew: It’s one over.
Dr. Landis:
What are you trying to figure out?
Andrew: We’re trying to figure out a third of blue.
Dr. Landis:
Tell me, what kind of ribbon are you trying to cut
now from this big blue ribbon?
Andrew: We’re trying to cut.
Dr. Landis:
How long is going to be the ribbon you’re going to
be cutting?
Andrew: Two thirds of one meter.
Dr. Landis:
Ok and want do we want to find out?
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Andrew: If it’s two thirds of one meter, that would be, that would be..
Dr. Landis:
Just tell me what the question is so I know that you
know what you’re working on.
Andrew: It’s two thirds of one meter.
Dr. Landis:
What’s two thirds of a meter?
Andrew: So it’s two meters, and two thirds of a meter, the number of
bows
Dr. Landis:
James what are you trying to find out?
James:
I think it’s four.
Dr. Landis:
You think it’s four? But what’s the question, just so
I know you know what you’re working on?
Andrew: It’s how many..
James:
Two thirds
Andrew: How many two thirds lengths bows can you make of two
meters?
Dr. Landis:
Ok so how many bows are you going to cut from
this blue ribbon if each bow is going to be how big?
James:
Two thirds
Dr. Landis:
Two thirds of a meter, right?
James:
Yeah.
Dr. Landis:
Ok.
Andrew: So one third is 33,
James:
66
Andrew: 33, 66, so that’s two. Three, you actually have two meters
left over I mean, two thirds left over.
Dr. Landis:
What do you mean, you have two thirds leftover?
Andrew: Because if you want to make, take two thirds and there’s
three thirds so take two thirds plus two thirds plus one third
and one third you have two more thirds.
Dr. Landis:
Oh, that’s interesting. Say this again and let’s see if
we can follow him. What did you just say? Say it again.
Andrew: [gesturing with hands] There’s three thirds so there’s two
thirds and one third and one third, that’s two thirds and you
still have one two thirds left over.
Dr. Landis:
Can you kind of show me a picture of that here and
I want, James, I want to see if you understand what he’s
saying. This is real interesting.
Andrew: [while drawing picture] So then there’s one third and two
thirds is two thirds so then here’s the half [of the blue
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ribbon]. So you only have one third so then you have to get
the other third [first third of second meter]. This is two
thirds so then you have two more thirds left over.
Dr. Landis:
Do you follow what he’s saying? What is he… tell
me how you‘re hearing it. I think that’s real interesting.
What did he just say?
James:
He’s saying that there’s six meters. There are two meters.
Dr. Landis:
This blue ribbon is two meters, uh huh,
James:
[pointing to picture] Yeah, And there are six meters is in
each, and it would be two thirds is one, two thirds is again
and two thirds left.
Dr. Landis:
Ok. Now, you know what I heard um Andrew
saying? This is what I heard him saying. I think I heard
you saying that if you took this blue ribbon and again
imagined it as two white ribbons is that what you said when
you said I’m going to divide it in half, right, ok? And if you
had it as two white ribbons. Ok? Can you picture that white
ribbon over there if we took it and divided it into thirds?
James:
Yeah.
Andrew: And then it would be you divide this. This one and this one
around here would be a half. Like right there would be half
because this is the whole now. So then it would be one
third, two thirds, three thirds.
Dr. Landis:
So if I just looked this from here over [the first
meter], what would I be looking at? Would I be looking at
one of these ribbons? Which ribbon am I looking at?
Andrew: The white.
James:
This whole thing is the blue ribbon and this is the white.
Dr. Landis:
Can you show it to me with the white and the blue
ribbons? Because I think you’re onto something that’s real
interesting. [laying ribbons on meter stick] Ok, I’ll put this
down here. Ok. So this is kind of what you pictured here,
wasn’t it Andrew? Where this is the whole blue ribbon and
this now is that white ribbon ok and then you actually
divided up that white ribbon. What did you divide it into
over here?
Andrew: Thirds.
Dr. Landis:
Thirds ok.
Andrew: It would be a third of 33, 66, 99.
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Dr. Landis:
Ok if you were trying to divide it using little
numbers you would but you didn’t use any little numbers
here. You just divided it into thirds and, what did you end
up with over here?
Andrew: Two… I ended up with um two thirds. That would be that
would be one and one third but you had two thirds left over.
Dr. Landis:
Ok you’re saying that if you take that white ribbon
and divide it up into thirds how many thirds would you get
if you took that white ribbon and divided it into thirds?
Andrew: Three
Dr. Landis:
What do you think James?
James:
Yeah, three.
Dr. Landis:
You think three. And what about from your finger
over to here, if you took this white ribbon and divided it up?
James:
Three
Dr. Landis:
Ok, now but what Andrew was saying which I think
is real interesting is …you’re trying to make your bows that
are how long?
James:
Two thirds of a meter
Dr. Landis:
Two thirds of a meter so he’s saying this would be
2/3 of a meter, right? Ok. And then what else… what else
over here? How… how many ribbons could you make from
this?
James:
I have to go.
Dr. Landis:
You’re going to? Oh. Stay just one minute cause
I’m just real interested ‘cause I think that you have
something down here. How many ribbons were you able to
cut from this big blue ribbon?
Andrew: Two
Dr. Landis:
You think you could only get two bows that are two
thirds?
James:
No, three.
Andrew: Four.
James:
I think three.
Andrew: Why three if you have two thirds and two thirds?
James:
[pointing at drawing] You have two third and two thirds and
then there are six and this is two thirds and this is two thirds
would be one, two, three, yeah, four. One, two, no, three,
one
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Andrew: I know but two thirds.
James:
Andrew I know but half is.
Andrew: So two thirds of this, two thirds of the white then you have
two thirds of the white ribbon then two thirds of the white
ribbon, right? And there if you have one more third and one
more third of the white and there if you have one more third
and one more third of the white and then you have two
thirds left over going that way or going that way.
Dr. Landis:
So how many ribbons could you cut that are two
thirds long?
Andrew: Four.
Dr. Landis:
From this blue ribbon?
James:
Yeah.
Dr. Landis:
You think four? Think about that again, ok?
T/R 1:
What I would us to do is I want to spend time talking about
the way you’re thinking, about what you discovered about
your problems and how you can convince me that you can
make so many bows. I’m curious. I think some of you can
get some part time jobs working in some wrapping
department so that we don’t waste ribbons right and we’ll
know how many bows we can make and we know what to
order. We don’t want to waste anything. We want to try to
have maybe an operation or a company that produces lots of
these bows with very little waste. I am interested in the way
you’re thinking about it. I was walking around listening to
all kinds of ideas. How many of you finished problem
number one? [students raise hands] With the white ribbon?
How many of you are convinced that your answers for
number one are correct and can prove it to me? And nobody
can persuade you that you’re wrong. How many of you are
absolutely convinced about that? How many of you still
aren’t sure you have answers but you’re not totally
convinced [two hands raised in view]? Looks like we have
some work cut out for us, isn’t that right? Ok, can someone
tell us what that first problem is about in your own words?
What we’re asked to do in that first problem? And then tell
us how you think you can you convince us that your
solution is correct? Kelly.
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Well, you’re supposed to like… there’s one meter of white
ribbon and then you have to split it into, um, a half so I got,
um, two bows.
T/R 1:
So you’re telling me I have one meter of white ribbon and I
split it in half, I have two bows? How many of you agree
with that? [students raise hands] Ok, I’m convinced. What
about the next one if I have one meter of ribbon and I have
to make bows that are one third meter in length, how many
of you think you know that answer to that one? And you’re
sure you have the answer to that one? What do you think is
it? How many ribbons can you make? Caitlin.
Caitlin: Three
T/R 1:
Caitlin thinks three. How many of you think three?
[students raise hands] How many of you think something
else [no hands in view raised]? Can you prove it?
Caitlin: Well, we have one meter so you take one and there’s two in
one.
T/R 1:
I see that, how did you do that?
Caitlin: Then it’s one third so you divide it into thirds and you
would get three.
T/R 1:
Can anybody show me that? I was having a little bit of
trouble. I was talking to Laura and Jessica a few minutes
ago and asking them if they can convince me that if I have a
ribbon a meter in length, and I’m making bows from ribbon
one third meter in length that I could find three of them.
Can someone show me that? Prove it to me? Why don’t
you- can you do that? Kelly can you come show me? Kelly
thinks she can prove that. [Kelly goes to front and uses
white ribbon to demonstrate]
T/R 1:
Can I hold it for you? [Kelly folds ribbon.] What did Kelly
do here? Did you all see what she did? Who can tell me
what Kelly did? Kimberly.
Kimberly She folded it three times.
T/R 1:
She folded three times. Let’s unravel it. Open it. It’s three
pieces, right? So, She did one fold, right,
Kimberly Two, but it came out..
T/R 1:
What do you think Jessica and Laura? See that. You did that
and sort of forgot how you did it. How many of you can do
that? Can convince me, convince your partner, and

Description: Working with Ribbons and
Bows (side view)
Date: 1993-12-09
Location: Colts Neck Elementary
School
Researcher: Professor Carolyn Maher

15.1.362 56:39

15.1.363 56:53
15.1.364 56:53
15.1.365 57:01
15.1.366 57:02

15.1.367 57:32
15.1.368 57:33

15.1.369 58:04
15.1.370 58:05

15.1.371 58:24
15.1.372 58:27
15.1.373 58:28
15.1.374 58:30
15.1.375 58:35
15.1.376 58:36

Transcriber(s): Yankelewitz, Dina
Verifier(s): Yedman, Madeline
Date Transcribed: Spring 2009
Page: 19 of 25

convince each other that if the ribbon is one meter in length,
and you are making bows of a third of a meter, you find
how many? You believe that. How many of you absolutely
believe that? Is that what you did Jackie? Why don’t you
go show that to Jackie. Jackie is not convinced. No, Jackie
back there.
T/R 1:
That’s a neat thing Kelly. Thank you. How many of you
discovered that neat folding trick? Kimberly did it do too
and Amy did it and I saw some other people. And Jackie.
Jessica: We did it at first then we forgot how we did it.
T/R 1:
Yes, you can forget it can’t you. Caitlin. Ok so how many
can you make with they’re one third meter in length? Class.
Class:
Three.
T/R 1:
How many of you are absolutely certain, convinced, nobody
can persuade you otherwise? [students raise hands] Dr.
Fransblau, I didn’t see your hand up. Thank you Kelly.
Alright. What about a quarter of a meter in length? How
many a quarter a meter in length? Here’s my meter, how
many bows can you make that are a quarter a meter in
length? Danielle.
Danielle: Four.
T/R 1:
Four. Can you convince me? You’re absolutely sure? You
want to come up here? How about the rest of you in your
seats? Can you convince me you’re absolutely sure?
[Danielle folds white ribbon in front of class.] Ok, neat.
How many times did you fold it, Danielle?
Danielle: Twice.
T/R 1:
Once, and then twice. What do you think Jessica? The
quarters are easy, huh? Yeah. How many of you did that?
See that? Gregory you did the same thing? Ok, great. So
how many can you make if you have bows, Dr. Pearl?
V2:
Is it really a quarter of a meter when it’s folded?
T/R 1:
She’s not convinced.
V2:
I’m not sure.
T/R 1:
How can we convince her that it’s a quarter of a meter once
it’s folded? Kelly, what do you think?
Kelly:
We can measure it.
T/R 1:
You can measure it. And what would you do to measure it?
How would you convince Dr. Pearl? Graham.
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Graham: Well, you could take four of these [holds up white ribbons
and folds] and put them up together on a meter stick and see
if they fit together.
T/R 1:
Can you see that Dr. Pearl? How many of you think that’s
fair if she took four of these and put it on a meter stick that
would convince you? How many can you make that are a
quarter meter in length? Class.
Class:
Four.
T/R 1:
How many of you are absolutely convinced? [students raise
hands] Ok, we have a new visitor here. This is Dr. Golden
who works also with us at Rutgers. And boy, you are going
to have to convince him. Pardon?
Dr. Landis:
Dr. Houser is here too.
T/R 1:
Dr. Houser. You all know him, don’t you? He is a good
friend of ours. Let’s see if we can convince them. If you’re
making your bows now 1/5 m in length from a meter of
ribbon, how many bows can you make? How many of you
think you know? Erin.
Erin:
Five.
T/R 1:
Five. Erin thinks five. How many of you think it’s
something else? How many think five? What’s happening
here? What do you think? Any ideas? Brian. Caitlin?
Caitlin: I think that each time it goes up one. Like one, two, it went
up one for one meter. Then so two would be three, and three
would be four and four would be five.
T/R 1:
What do you think Brian?
Brian2: How I got them was I divided all of them by one. And I got
mostly when it said one third, I got three bows.
T/R 1:
You’re telling me from what you said. Let me be sure I
understand what you are saying. You’re telling me if you
have one meter and if you’re dividing it by one half, what
did you get?
Brian2: I’d get two bows.
T/R 1:
You got two bows. [writes on overhead] If you had one
meter length and divided it by one third, what did you get?
Brian2: Three bows.
And what was the next one class?
T/R 1:
And what was the next one class?
Class
One fourth.
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One divided by one quarter was?
Four [Dr. Maher has written four equations on the
overhead.
1
1
1
1
1÷ = 2
1÷ = 3
1÷ = 4
1÷ = 5
2
3
4
5
].
And what was the last one? [cannot understand] That’s very
interesting. What do you think, Kelly?
There’s a pattern.
What do you mean?
Well, each time you have one that like one half came out to
two, then one third came out to three, one fourth came
out… came out to four and one fifth came out to five so
there’s like a pattern because with the ones and so you like,
you look over here and you could see because the one and
the two you could really see that it comes out to two bows.
So what would you predict if were making bows that were
one tenth of a meter in length from ribbon that was one
meter long? Graham?
Maybe ten?
Graham would predict that if I had one divided by one tenth
that would be ten. What do you think? Do you agree with
his prediction, or not? Kimberly?
I think that it would be ten but they would be very, very
tiny.
They’d be very tiny? Anybody else, what do you think?
Does anybody disagree with that idea? That’s an interesting
idea. Let’s continue with the next step and see what we
have. Did you finish the two meter ribbon? What’s the two
meter ribbon? So if we’re making bows a half meter length
from two meter ribbon, what do you think? Andrew.
Well I think if you’re making one half of a meter and two
meters, there would be four bows.
How can you convince me that that’s true?
Well, the reason why it would be four bows, is because it
says one half of one meter and there’s two meters and so
you have the blue rod and you take, see, you put a white rod
up to it, I mean ribbon, and you put two, you put one white
ribbon up to it and it equals one half.[holding up blue and
white ribbons together] And then another one and it equals
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the other half so two whites go into a blue. So then, since
this is one meter and it’s asking one half of one meter and
so you have a half of it is two on one half of the blue and
then two on the other half side of the blue so that’s four
bows.
15.1.409 1:03:54 T/R 1:
What do you think? How many of you agree with what
Andrew says? [students raise hands] Did anybody think
about it of it in another way? Is there anybody who
disagrees? Is there anybody who isn’t sure? You’re all sure?
Wow. Well, what about so, you’re telling me that two
divided by one half--what did you say Andrew?
15.1.410 1:04:17 Andrew: Four.
15.1.411 1:04:18 T/R 1:
You’re saying two divided by one half is four. How many
of you got that? [students raise hand] Two divided by one
half is four? What about two divided by a third? What about
that one? Two divided by one third. Brian.
15.1.412 1:04:30 Brian:
Six.
15.1.413 1:04:31 T/R 1:
How did you get six?
15.1.414 1:04:3 Brian:
Well, there’s two meters and in one meter there are three
thirds and in the other meter there are three thirds. In the
other meter there are three thirds. So you add them. In one
meter there are three third and the other meter there are
three thirds. If you add the two meters together it’d be three
thirds and three thirds which is six.
15.1.415 1:04:46 T/R 1:
What do you think? Do you all understand what Brian said how many of you understood what Brian said? [students
raise hands] Can someone try to say it one time for me so I
understand it? I have to be sure because Dr. Goldin needs to
hear it a few times. Right Dr. Goldin? Can someone help
him with this? He just came in late. He hasn’t been cutting
ribbons. Who wants to.. that’s an interesting way. Who else
wants to say it for him? Andrew, it sounded very much like
the way you did the other one.
15.1.416 1:05:13 Andrew: Yeah.
15.1.417 1:05:14 T/R 1:
Let’s hear someone else say it for me. Can someone else try
to say it for me? Can we hear from someone else? Who
wants to try? Well, how many of you believe that two
divided by one third is six…is six? [students raise hands]
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Someone want to give a try saying it again? Good for you,
Brian.
15.1.418 1:05:37 Brian2: I did the same thing on all of them like I did on the white. I
would times the two by whatever, like the one third. Say
two times three is six.
15.1.419 1:05:44 T/R 1:
So you’re telling me you got that because two times three is
six.
15.1.420 1:05:47 Brian2: Right
15.1.421 1:05:49 T/R 1:
You’re seeing a pattern here you’re telling me. What do you
think –how many of you think there’s some pattern here? If
that’s a pattern, how would do two divided by two thirds?
By the way, how many ribbons can you make that two
thirds of a meter long if you start with two meters of
ribbon? How many of you have an answer for that one that
you believe? Two divided by two thirds? How many of you
have an answer for that? That you believe. Let’s hear what
some of the answers are. Erin.
15.1.422
Erin
I got three bows.
15.1.423
T/R 1:
Erin has three bows. Anybody have something else?
Andrew.
15.1.424 1:06:06 Andrew: I got four.
15.1.425 1:06:07 T/R 1:
Ok, so we have one answer of three. One answer of four.
Anybody else? Brian?
15.1.426 1:06:15 Brian:
I have three.
15.1.427 1:06:17 T/R 1:
How many of you have three? How many of you have four?
[students raise hands] How many of you have something
else? How many of you aren’t sure? Oh, we have a lot of
unsure people here. Let’s hear why you think three. Who’s
gonna tell me? Kelly.
15.1.428 1:06:30 Kelly:
Well I think three because well, it’s just the same as the
other one. You like, you take this and you divide it in three
pieces [holding up blue ribbon] and you get three.
15.1.429 1:07:13 T/R 1:
You took that and divided it into three pieces. What’s the
length of each of those pieces?
15.1.430 1:07:24 Kelly:
Two thirds.
15.1.431 1:07:28 T/R 1:
How- are you all convinced of that? How can you convince
us each piece is two thirds?
15.1.432 1:07:35 Kelly:
You can measure it.
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You can measure it. Anybody else? How else? What do you
think?
If this is two thirds, it would be right here. [measuring blue
ribbon] This is one third and that’s two thirds, then three
thirds.
Gregory, you like that Gregory?
One, then two, wait, hold on.
Maybe this is the place we should stop because we’re
running out of time. I guess what I would like you all to
think about for the next time we come is how you can
convince me, if you think you can, what two divided by two
thirds is. Is that where we left off? In fact, I would like you
to write me a little explanation of why you think it’s three,
or four, or whatever you think it is and how you could
convince somebody of your answers. Ok? Do you want to
continue working with this to finish the sheets? How many
of you would like to continue working with this? How
many of you want to make bows? [students raise hands] Ok,
we can maybe figure out how much it would cost to make
some of these bows because maybe what we can do is
maybe sell them and donate it to some wonderful cause for
the holidays. And we can figure out how much we spend for
materials and then how much we can send them for so
maybe cover our costs and donate our profits? What do you
think? Would you like to do that? Ok, sounds wonderful. I
want to thank you all and if you could put all your materials
in your little plastic bags and, um, and put your names on
your papers. Yes, thank you very much.
You have the blue, and you have, this is, and you take, you
have a white
Ok this is two meters, right?
Yeah, you have a white, so that is half of this.
Ok, right, I got that.
The white is three and then the other white is three. So it’s
asking you how many two thirds of one meter, you would
take a third [holding blue ribbon]
You have six one third meters here. You have six one third
meters, so how many two third meters do you have?
Well we have, so you have two meters,
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Let’s see. Now imagine, this is the one. You have a one
third, another one third, and another one third. Show me
where two thirds would be.
Right there [points to ribbon]
So where would be the next two thirds?
There.
Where would be the last two thirds? Would you get three or
four?
You get, so it would be one, [pointing to ribbon] two, wait,
there’s one, two, and three.
You think three.
I thought, you see what I thought?
I think you counted wrong. What did you think?
No, I thought two thirds, I thought you had to get two
thirds. So you have two thirds, two thirds, so that’s, um. I
didn’t count the last two thirds.
But you got four, now you’re saying three. So you counted
an extra two thirds.
Yeah.
Ok, you’re convinced of that?
Yeah.
Can you do it carefully to be sure that you can explain it
maybe?
Yes.
Ok, great. Thank you [end of video]

