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Chapter 15
Assessing a Student’s Mathematical
Knowledge by Way of I nterview

DEBORAH LOEWENBERG BALL
WITH
BRANDON PEOPLES

Deborah Loewenberg Ball conducted the following intervigith Brandon
Peoples, a sixth grader, on March 8, 2004 at the first MSRI W on Critical
Issues in Mathematics Education.

This interview assessment of a student’'s mathematical ratadeling, con-
ducted live in front of the assembled workshop participgmtsvides an immedi-
ate and vivid case of student thinking and exemplifies theruw assessment,
an important mechanism for accessing student thinking.

[y

Ball: [To audience] Brandon and | are going to pretend yonoein the room,
S0 I'm going to stop talking to you and we don’t actually cdrattyou're there,
so0, uh, goodbye. And uh, just be as quiet as you can becausgwatawant
to do the work that we're setting out to do here. So, okay?

[To Brandon] So, you know some of the stuff we were doing, befeeople
came, we might go back to some of that just because some aof intexesting
and we didn't really finish talking about it. But | wanted tajstart by, talking
to you just a little bit about school. Do you remember whenllecayou the
other day? We had a few minutes and | asked you a few thingst goou
school and what you're working on this year? So can we just &k lio
that, because we were — we didn’t have very much time that ldags just
wondering, like what you're doing in math right now in school

2 Brandon: Really, we're learning about fractions.

3 Ball: Mm-hmm.
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214 DEBORAH LOEWENBERG BALL

Brandon: And, umm, like — like we’re doing — we’re going on ikel more —
to more advanced of it instead of just — we're just moving orthgline of
the fr — of math.

Ball: So can you give me an example of something you've woiked don’t
know, recently in fractions? Can you think of something yeween working
on?

Time: 00:02:00

Brandon: Okay.

Ball: Do we have plenty of paper around? Do we have blank faper

Brandon: Yeah.

Ball: Where is it? Oh, okay. No, you don’t have to change, t juanted to
make sure we had enough.

[Brandon starts to give his example.]

Ball: Okay, so what did you write?

[Brandon has Writteni— + % on the overhead.]
Brandon: One-half divided by one-half.

Ball: And you've been working on this?
Brandon: Mm-hmm.

Ball: So, what have you learned to do with that?

Brandon: See, it's the part — you have to — you have to multipdse two in,
but instead you flip it upside down...

Ball: Uh-huh.

Brandon: So you, instead of one-half it'll be two over one.
Ball: Okay, can you show me?

Brandon: Mm-hmm.

[Brandon Writes% X % on the overhead.]

Ball: Okay. And after that there is another step that you?a®e what do you
do next?

Brandon: You multiply —

Ball: Uh-huh.

Brandon: - and then you get your answer.
Ball: Can you do that?

Brandon: Mm-hmm.

[Brandon writes% =1 on the overhead.]
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15. INTERVIEW WITH BRANDON 215

Brandon: Which equals this to this or one whole.

Ball: Okay, umm, is there — did you make any pictures of thamything like
that or did you just kind of learn how to do it the way you jusbsied me?

Brandon: Well it's — | learned different ways. | tried to come with different
strategies, but this was the better — this just adding arftlista better idea.

Ball: Well maybe we’ll talk about that a little bit more latddo you remember —
have any recollection or memory of when you first started tdwen fractions
at school? Like what grade it was?

Brandon: | think we started to — | think we started on in fiftde —
Ball: Mm-hmm.

Brandon: because we didn't — we didn’t learn — our teacheroirth grade
didn’t — we really didn’t learn fractions.

Ball: Mm-hmm. And what's the new stuff this year? Like thisuess, right?

Brandon: Yeah, and, umm, this thing of my other math teadteecalls it cross-
canceling.

Ball: Mm-hmm... You mentioned that on the phone. What is hatctly?
Brandon: It’s like when instead of, like, going through &ilistreducing, instead
it's like two over — two over four times, umm, three sixths.

[Brandon writes%1 X %.]

Ball: Mm-hmm.

Brandon: See, you'll want it — you’ll want to reduce that tokeait smaller
instead so — and then you get — you come out with a fraction.

Ball: Mm-hmm. How do you do that?

Brandon: So | think you... And then you multiply.
3 _3

B 4

Ball: Okay, so can you explain what you just did?

1
[Brandon has Written% X

Brandon: Mm-hmm. Umm, two-sixths can be reduced to? | meas.oo

3 3

B

Brandon: Three — two sixths can be reduced to one-third, sbd pross through
the two, | put a one and cross this out and put a third. Mudgplbne time —
by three, and multiplied four times one.

Ball: But you have a three there now.

Brandon: Oh. Hold on, | think | didn’t do it right? three-tvithls, so it should
be? Hmm.

1
[Brandon corrects what he has writteée X
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216 DEBORAH LOEWENBERG BALL

[Brandon crosses OL% and Writes% directly to the right of it.]

Brandon: Let me see it's three-twelfths but it can be reduoddhink it's one-
fourth or one-third. How did | get to...? Wait, hold on. Sohiry isn't
right.

[Brandon writes% directly to the right of%.]

Ball: Is that chair too high?
Brandon: Yeah, | think so...

Ball: So, do you want to leave this right now or do you want takvon this
some more right now?

Brandon: We can work on it more.

Ball: You want to go back to the beginning then and tell me wat were
trying to show me?

Brandon: | think | was trying to redu — reduce it, but then | go¢ wrong
answer. | redu — | got — 1 add — | multiplied it, got an answet,the answer
could be reduced too.

Ball: What was the original problem that you wrote down?
Brandon: Was two-fourths times three-sixths.

Ball: Uh-huh. And do you — do you already have a sense of whatlyimk the
answer's supposed to be to that?

Brandon: Yeah.

Ball: What is it you think it's supposed to be?

Brandon: Well, | thought it was three-fourths, but it wageal, so |, it was. ..
Ball: Why did you think it would be three-fourths?

Brandon: Because, umm, | put a one instead of a three.

Ball: Mm-hmm.

Brandon: | thought because, umm, two-sixths was supposed teduced to
one-third, so —

Ball: Uh-huh.

Brandon: - but can re — it's redu — when it's reduced to onelthir
Ball: But you wrote one fourth. Do you mean one-fourth or oimied?
Brandon: One fourth. Yeah.

Ball: One-fourth. So now you're no — which answer are yous@ys correct?
The three-fourths you originally wrote or the one-fourttuyost wrote?

Brandon: One-fourth.
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15. INTERVIEW WITH BRANDON 217

Ball: Okay. Maybe — let's save this one and maybe — maybe ifethesome
time when we’ve done some other work we’ll come back to it.hkt bkay?
'Cause right now we’re just trying to get a sense of the déffethings you've
been working on.

Brandon: Mm-hmm.
Ball: Do you ever use fractions any place besides in school?
Brandon: Mm-hmm, not really.

Ball: Does anybody? Do you know anybody who uses fractiogplace other
than in school?

Brandon: Mm-mm.
Ball: Uh-huh. So, why do you think you learn about fractions?
Time: 00:08:23

Brandon: | think so it's like — it's kinda — it kinda takes, ummit's kinda in
relation to percentages.

Ball: Mm-hmm.

Brandon: Because like — because like one-fourth would beitopercentage,
it would be 25 percent.

Ball: Mm-hmm.
Brandon: And in, umm, decimals it would be zero-point-tweefi
Ball: Mm-hmm.

Brandon: So it's — | think it's one way we can tell, umm, how rhus some-
thing.

Ball: Okay.
Brandon: Or — or like how much, or what is — what percentage isf i
Ball: Okay.

Brandon: Like — it’s like different things contain differethings. So like one
part of something would be a percent — a percentage or adracttame
thing.

Ball: Okay. Umm, | think we’re going to shift over and do sontéer prob-
lems and questions and things like that and | just wantedrtone you of
something | told you before we started today which is angthyrou've kind
of already doing it, but anything | ask you, you can draw, yauo write, you
can use words. Any — anything that you've ever used beforecaoudo, or
anything that you think you can use — the main thing I'm tryioginderstand
is how you're actually thinking and what you're thinking alio So even if
I don't, you know, suggest using these blocks, or | don't ®sjgising a
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218 DEBORAH LOEWENBERG BALL

drawing, you're totally free to do that. You can use the boarel can use this
thing. Okay, do you remember when | was talking about that?

Brandon: Mm-hmm.

Ball: And, um, it’s really not a test, I'm actually just trygnto do some mathe-
matics problems with you and see the ways that you think atheun, kind
of like you've already started to do. So you're doing exadtlgat | was
hoping you would do. And the more you can tell me about kind @ivh
you're thinking and why you're thinking certain things, thmore helpful that
will be in what I’'m trying to learn about watching you work. @g?

Brandon: Mm-hmm.

Ball: So, umm, I think I'll start with, umm — can you hand me oofethose
green pieces of paper? And maybe we’ll need clean paper te amitoo, so
can | have another one?

Brandon: Mm-hmm.
Ball: Thanks. Okay. Can you fold that piece of paper in half?
[Brandon folds paper in half.]

Okay. So can you just explain how you knew what — what to do wizesiked
you that? Like, how did you decide how to do it?

Brandon: Well, umm, you take it like this and then draw dowe line so — |
know that it would be half 'cause it’s only two —

Ball: Mm-hmm.

Brandon: - it’'s only two uh, two major things. So like 'cau$d was like —
if it was like this, then it would be in fourths [referencingsHolded paper].
But since it's — | only see two sides then | know it's just halfhey're both
halves.

Ball: If | asked a little kid to do that, like a five year old, doy think they
would be able to do it too? Or do you think they might make a akistwhen
they did it?

Brandon: | think they would get, like, how to fold it in halfubl don't think
they could explain how would it be half.

Ball: Can you think of any mistakes a little kid might make? fahding it?
'Cause you did it right and I'm curious if you can think of ahing a little
kid might do that would be a mistake that you didn’t make.

Brandon: They would probably — they would probably fold itifietent way —

Ball: Mm-hmm.

Brandon: - 'cause they might not know what a half is, or whia¢,liwhat
would — what would this be.
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15. INTERVIEW WITH BRANDON 219

Ball: Like, what if they did something like this? Can you pict a little kid
doing that?

[Ball folds a sheet of paper incorrectly: One side is obvipuarger than the

other.]

Brandon: Yeah, 'cause —

Ball: Why would they do that?

Brandon: 'Umm, probably 'cause | think they probably miglt know what
half is. They might just fold it. They might just fold it in tiveway.

Ball: Mm-hmm.

Brandon: Instead of like, er, fold it not like — not like thisitblike one side
would be bigger and one would be smaller.

Ball: So another thing you — you — you were trying to do what takenthe
parts be the same?

Brandon: Mm-hmm.

Ball: Okay [referencing the folded paper]. So can you wribevd how much
of the piece of paper is on this side, or can you just tell me hmeh that is?
Just this amount of the paper. How much of the paper is that?

Brandon: Wh — half or, umm, that’s like fifty percent?

Ball: Can you write those down?

Brandon: Okay.

Ball: You can use this paper to write with.

[Brandon writes 50% on the left side of the paper.]

Ball: Okay. And what'’s the other thing?

Brandon: 50 percent.

[Brandon writes 50% on the right side of the paper.]

Ball: Okay. And you also said half. How would you write half?
Brandon: Half. Umm...

[Brandon writes on the right and left side of the paper.]

Ball: Okay. Is there any other way you could write it?
Brandon: Yeah.

Ball: Oh I see, you're writing it for each side, right? Is thetiat you're doing?
Brandon: Mm-hmm.

[Brandon writes 0.50 on the right and left side of the paper.]

Ball: Okay. You mentioned — A minute ago you mentioned that gould fold
it into fourths. Can you show me that one? How you'd do that?
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[Brandon folds the same paper into fourths.]
Ball: Okay, so what did you do to that?

Brandon: Umm, it was already like this from the half, so | feddthat into —
into right here —

Ball: Mm-hmm.
Brandon: - and turned it into fourths.
Ball: Why did it turn into fourths?

Brandon: Cause since it — it already had a line right here fittan- from half,
so if | fold it in this one it'll have another line right here @nhat separates
them into fourths.

Ball: Okay. So what — how would you — how could you explain — havuld
you write down what amount that each of those portions of pepare? Do
you want that pen?

Can you put it up here? [Referring to the projector.]
Brandon: Oh, sure.
[Brandon moves paper up to projector. He writes 0.25 émh the top left
guarter of the paper.]
Or umm?
[Brandon writes 25% on the top left quarter of the paper.]

Ball: Okay. Now when you think about, umm, the paper you jusd bk this
one — are there any other fractions you could use to représsmtmuch?
Actually we should — let’s fold this one. | think | should'vest let you do it
on the one you had. Okay, are there any other fractions yowsarno write
down how much this part of the paper is? What else could yote®ri

Brandon: Umm, you could write other — You could write, ummearmumber
and what would be half of it.

Ball: Like what?

Brandon: Like, umm, say for all of this could be — like, all &iig could be
thirty-eight, but, like only — only nineteen of it — this ism@teen and this is
nineteen.

Ball: So how would you write that fraction?
Brandon: Ummm.

[Brandon writes% on the right and left side of the paper.]

Ball: Okay, and — go ahead. Okay, and is there another onegouaa?
Brandon: Hmm. I'm thinking of one.
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15. INTERVIEW WITH BRANDON 221

[Brandon Writes% on the right and left side of the paper.]

Ball: So how did you do that one?
Brandon: 'Cause, umm, wait? No, actually no, it's thirty«se. Thirty-seven.

[Brandon corrects bot%% fractions to%.]

Ball: So how — how did you do this one?

Brandon: Umm. 'Cause this — all of this could be equal to — isnty-four,
but half of it would be thirty-seven.

Time: 00:16:44

Ball: So what’s the general thing you're doing? You seem teelgome way
you can always write a fraction that’s that amount. Whats general thing
you're doing?

Brandon: It's like, umm, see the whole would be seventy-fduwt umm...
like that if you — Since it's one side is this and one side is,théaen you add
these two together it equals that, so — so right there you khaivhalf of it
is thirty-seven, the other half is ...

Ball: Okay. Can you do similar things with one-f — with the fthe? What
would be an example of something like that? Can you writetsrdraction
for one-fourth?

Brandon: Okay.
Ball: How would you do it with fourths? Just a minute. Okaydjissts paper
on the projector]. Okay, so what did you do this time?

[Using the paper folded into fourths, Brandon has Writgenn the overhead.]

Brandon: Umm, two-eighths 'cause it takes four — it take ftwos to equal
eight, so two would be 25 percent —

Ball: Okay.
Brandon: - or one-fourth.

Ball: Okay. Let’s go to a different... can you get anothercpief paper? Let's
do one more of these paper-folding things. Do you have a btargkover
there somewhere?

Brandon: Yeah.

Ball: Could you fold the piece of paper in thirds?

Brandon: Thirds? I think so.

Ball: I'm sorry that chair is too tall. Do you remember how wdjusted it?
Brandon: Yeah...
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Ball: Oh, | know. It's that lever over on your left — on your hig | think if
you — If you pull on that... Are you uncomfortable? Okay.

[Brandon folds paper in thirds. He estimates the first fofil sees that the next
fold will not come out even with the paper's edge. So he thgustsl the first
fold to correct before finishing.]

Ball: You can put it on the desk if you want. Okay, so how did glauthis one?
Brandon: Umm... One — | put one right here and then folded it.

Ball: It seemed like this was a little bit more difficult thaolding the half or
the fourth. Why was that?

Time: 00:19:00

Brandon: 'Cause you — you can't exactly — See it — with thitddike you try
to fold it right — try to fold it right — in right where you, umnput the crease

into it so you know that all the sides would be even, but withrtbs all you
have to do is just fold it like this —

Ball: Mm-hmm.
Brandon: — and — but half is just like this.

Ball: What do you get if you fold it like you did — remember whgou had the
half and you folded it this way? What do you get if you do thas time?

Brandon: You get sixths?

Ball: Okay. Can you write, umm, like [we just worked — we’llespd a minute
on this] can you write what fraction would you put for that {ion?

Brandon: | think this would be...

[Brandon writes33% in each third of the paper.]
Ball: Thirty-three and a third is...

Brandon: Mm-hmm.

Ball: So there —thisis...

Brandon: Because when — if you just — 'Cause all this is — IKhifs one-
hundred, but when you put thirty three into it, it's — it's —itit'll go on and
on with threes —

Ball: Mm-hmm.

Brandon: - so what would be better is to just put one-third.
Ball: Okay. Are there any other fractions you can write fdsth
Brandon: | don't think... Mm-mm.

Ball: No? How much would you write for this much of it; for twd the sec-
tions?
Brandon: So that'll be six, so...Umm. I’'m not sure.
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15. INTERVIEW WITH BRANDON 223

Brandon: Umm.

[Brandon folds the paper into sixths as he is working on figdin answer.]
Brandon: | think sixteen.

Ball: You think what?

Brandon: Sixteen.

Ball: Sixteen?

Brandon: Mm-hmm.

Ball: How would you write it?

Brandon: 'Cause — since this is thirty-three, then | thinkvd@uld be sixteen
because | just thought that if fifteen — it's — it's almost, upimalf of thirty-
three, so if this was sixteen... So add it all together theyld/@qual — |
think they would equal ninety-si —

[Brandon writes 16 into each sixth of the paper.]
Ball: Mm-hmm.

Brandon: No. Ninety-six?

Ball: Mm-hmm.

Brandon: Soin — if | put seventeen then they’ll be one-hud@md something,
so I'll be over.

Ball: Okay. So let's just keep these available for a minute.y8u have this
one — here’s the one you made in halves,

Brandon: Mm-hmm.

Ball: okay, here’s the one you made in fourths, and this orsewtaat? Thirds
and sixths?

Brandon: Mm-hmm.

Ball: Okay, so I'm going to write a fraction down and then Iidd to see if you
can show me what part of one of these pieces of paper you ceelfbuthat
fraction.

Brandon: Mm-hmm.

Ball: So give me a clean piece of paper please. I'll show youedstart with
one that'’s easy.

Ball: So here’s one you already did, just you see what I'm rsgyilf | write
that fraction, can you — here, let’s put these on your side Yoal pick up a
piece of paper and show me which — how to use one of those piépeper
to show one-half?

[Ball writes % on the paper.]

Brandon: This one?
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Ball: Okay. So now I'm going to write a different one, okay?nGau use one
of your pieces of paper to show that?

[Ball writes % on the paper.]

Brandon: | think this one solves both of those.
Ball: Okay, how?

Brandon: Because when one-half is two-fourths — when ithiced — so it's
the same thing, only just the numbers are bigger.

Ball: Okay. What about this?
[Ball writes %.]
Brandon: | think [when it] — this in th — in thirds. ..

Ball: Mm-hmm

Brandon: ...this in thirds, so it would be these two — these arts would be
two-thirds

Ball: Okay. What about...?
[Ball writes %.]
Brandon: That would equal a whole.

Ball: Okay. Okay so how do you know that was a whole?

Brandon: Because, umm, all fractions are pieces of a whole, jsist — | knew
that half wouldn’t be, so — but all of those just equal into .one

Ball: Okay. So what if | wrote down this fraction? Could youoshme that
with the paper?

[Ball writes %.]

Brandon: Wait, how would it go into it?

Ball: Could you show me that much paper with the... ’'Causewobeen
showing me one-half of a piece of paper, you showed me twdshif pa —
of a piece of paper. Can you show me that much paper?

Brandon: Mm-hmm.
Ball: Can you put your paper up here?
Brandon: Mm-hmm.

Brandon: You would have to put two into three in order to findaivk how
mu — how mu — how much a piece of pach — paper would be. So it'chbe o
and a half.
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[Brandon has written out the long division of 3 by 2:]
[
23
2
|

Ball: Okay. So how would you show that with the paper?
Brandon: It's the whole and this part would be a half.

Ball: Okay. How would you read that number that | wrote? Can gead that
number?

Brandon: Three-twos, | think.

Ball: Okay. So, umm, let’s, uh, work on the board for a few n@su It's getting
kind of boring sitting here. Umm, where’s our chalk? | thotigle had some
chalk somewhere. Here. So, umm, here’s where we have a bfifretttions
we were just talking about. Can you, umm, take, let's say ltalé-and two
thirds. Could you write them up there?

[Brandon writes% and% on the chalkboard.]

Ball: Okay. So now which one of those two do you think is greas farger?
Brandon: Larger? Umm. | think one-hal — | think two-thirds?
Ball: Why do you think two-thirds is larger?

Brandon: Because half would just be half of something, betand-a-half is —
is half a third, so — but it's two — so, two would be bigger.

Ball: Okay. What about if we add, uh, three-fourths to thatfaev¥é¢ would you
put three-fourths?

Brandon: Let me see.

[Brandon Writes% to the right of% and%.]

Ball: Okay. So what are you saying about three-fourths?
Brandon: | think this would be a little bit bigger.
Ball: Than?

Brandon: Than... Three-fourths would be bigger than twadicause, umm,
it's just — this is just over one-and-a-half by a half, butstis over — this —
‘cause this is two thirds. Two-thir — I mean two fourths wold half, but
three is over two so it's over half by one...

Time: 00:27:20

Ball: Okay. All right, let's sit back down again for a secoriin going to show
you some pictures of some different things. We’ll get awaynfrthe paper
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folding for a minute. And then maybe we’ll do a little more cpaming, like
we were — remember we were doing it before this morning.

Brandon: Mm-hmm.

Ball: So, umm, like this for example. Can you tell me if thisald thing is the
whole?

[Ball shows Brandon this figure:]

Brandon: No.

Ball: Okay. So can you tell me what that fraction would be?
Brandon: It would be...

Ball: The shaded part is what I'm talking about.
Brandon: Oh.

Ball: Sorry.

Brandon: Sixty percent?

Ball: Fifty percent?

Brandon: Sixty...

Ball: ...Percent?

Brandon: Mm-hmm.

Ball: Why do you think it's sixty percent?

Brandon: 'Cause five — it's five whole things and all those étuane, so each
one is worth twenty percent.

Ball: Mm-hmm.

Brandon: So since it's three of those it's sixty.

Ball: Okay. Is there a fraction you could write for that?
Brandon: Mm-hmm.

.60
[Brandon wntesm.]

Ball: Okay. What if somebody wanted to write a fraction thatlfa five in the
denominator since, like you said, there's five parts? Whetiion could you
write if that was a five in the denominator?

[Brandon writes%.]

Ball: Okay. What if there was a ten in the denominator? Cowd ynake a
fraction that had a ten in the denominator?
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Brandon: Ten? Would you — would you call these ten?

Ball: No, these would — You have five parts. How could you mdksoithat,
umm, you represent it as a number of tenths? You can changdteng if
you want to.

Brandon: | think you can dr — you draw a line through this.
Ball: Okay, go ahead. You can do that.
[Brandon draws a line through the figure:]

Ball: Okay. So now could you write a fraction that was overdio —

Brandon: Yeah.
Ball: - represent the shaded part?
Brandon: Mm-hmm.

[Brandon writesl—60.]

Ball: Okay. How did you decide how to do that?

Brandon: 'Cause if — when | put a line through it, it makes it #® this, even
though these — all this is — is six, it's six of them shaded i line going
through it. And without the line it's — it's just, umm, threeaer five.

Ball: Okay. Umm, of these three fractions you've written, igfhone’s the
largest?

Brandon: Three-fifths?
Ball: Why is it the largest?

Brandon: 'Cause three-fifths is like — like we said earlier icause one-hun-
dredths are really small...

Ball: Mm-hmm

Brandon: | mean it — In — | — my opinion it's not — it's not abobetnumera-
tor, | think it's about the denominator.

Ball: Tell me — | know you were telling me that earlier, so kegpng 'cause
we didn't really get to talk about that.

Brandon: Okay. So this would —
Brandon: That would be fifths
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[Brandon draws:]

Brandon: and — this is tenths,
[Brandon draws:]

Brandon: so — so it's six of that, even though the numer — timearator’s big-
ger than this numerator, it — my opinion is that the denonsinathow big
the denominator determines how — how big the fraction — thelevfraction
is.

Ball: So, what were we talking about earlier? Do you — is theghgy around
still? We were comparing, umm, let's pursue this a little bétthat one-half
and seven-eights, or something like that? Or one-quartésaven-eighths?

Brandon: Oh. They were on the — they were on those little cards
Ball: Oh yeah, that's right. Is it over by you?
Brandon: I'm not sure.

Ball and Brandon transition from working on the projectomtorking on the

chalkboard. In this next segment Ball continues to lead &vanthrough a
series of activities where he draws pictorial represemtatbdf selected fractions
to explain his understanding of the numerator and the deametoni.

Ball: Here they are. Yeah. Here, why don’t — You want to punthgp on the
board?...Okay. So | asked you, | think, to put them up and lpitstaller
one on the, uh, right. | meant on the left, yeah. So you put thpmiike ...
oh okay, is that what you meant before?

Brandon: No.

Ball: Okay.

Brandon: ’Cause this would be. ...

[Brandon places th% card on the left of the‘l‘— card on the board.]
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Ball: Okay, you put them sm — okay, right, sorry. Okay. So thelh me
again what you were explaining, because | didn't f — | didrdtmpletely —
we didn’t get to really finish talking about it.

Brandon: Umm. What | understand is that fourths — fourthsld/e like that
[Brandon draws:]

B

Brandon: and eights is like this.
[Brandon draws:]

X

Ball: Okay.

Brandon: So s — Like, | said, umm, | think that f — the d — the, ymdenomi-
nator determines how big the whole fraction is.

Ball: Okay. So where does that lead you with these two frasfo
Brandon: 'Cause fourths — 'cause, like, fourths are bigganteights so —
[Brandon colors the circle:]

Brandon: so even though it’s just...
[Brandon colors the circle:]

Brandon: So | think that —
Ball: So that's your seven-eighths...
Brandon: Uh-huh. And this is one-fourth.
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Ball: Okay. But when | look at your drawings, it looks like yoe shaded more
for your picture of seven-eights than for one-fourth. Tédltie part I'm not
completely understanding.

Brandon: 'Cause — because it's — you have fourths — | meant ealhneighths
is — eighths are a lot smaller, so seven of them would have tou-have to
shade in 'cause you couldn't put seven into four.

Ball: Okay. So then you have this piece of paper from earlir ¥ remember
where you divided the paper into fourths and you told me tinat of these
could also be — you could write it as two-eighths, right?

Brandon: Mm-hmm

Ball: So what if we say instead of one-fourth, | take — 'causel paid that
would be the same, right?

Brandon: Mm-hmm

Ball: Do you s — do you still think that’s the same?
Brandon: Right.

Ball: So what if | put two-eighths here instead?

[Ball moves theél—1 card down and Write% to the right of the% card.]

7| 2

8| &

1
4

Ball: Now how would you compare seven-eighths and two-dight 'Cause
then the denominators aren't different?

Brandon: | think that seven-eighths would be bigger.
Ball: Okay.

Brandon: Because they're — they both have eighth, but, umm| mlean seven
would be bigger than two. They have the same denominator.

Ball: Okay. So in general, when they have the same denonnjrfader do you
compare them?

Brandon: By the numerator.
Ball: But when the no — denominators are different, what yoit do?
Brandon: | compare them by the denominator.
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Ball: Okay. Sothen thisisthe partI’'m not — | don’t think getapletely, 'cause
if | understood you correctly, you said two eights was thesasione-fourth.
Or were you not saying that?

Brandon: Umm. It's —

Ball: Do you have a picture of two-eighths up on the board? @anmake a
picture of this? [She points to tlﬁéwritten on the board.]

Brandon: Okay.
[Brandon draws on chalkboard:]

Ball: Okay.

Brandon: So...

[Brandon finishes his drawing.]

Ball: Okay. So now this is your picture of one-fourth. Can yabel it?
Brandon: Mm-hmm.

Ball: Your picture — this is a picture of... Okay. So now, whiat trying to
understand is when you compare these two [pointing to Brnaledirawings
of 2 and 2], what do you conclude about which one’s bigger?

Brandon: How do | determine it?

Ball: Yeah. How do you decide? Like, which one is bigger? 'Satuithought
you were saying they were the same 'cause you labeled thismaeguarter
and then you labeled this one two-eighths, so | thought yae waying those
are different ways to write the same amount? [Showing Brarde paper he
had written on previously showing thétis the same as 0.25]

Brandon: No, it's 'cause this would be bigger, but it can be katM’m saying
is that it can go smaller.

Ball: Say more about — what do you mean, “it can go smaller"?

Brandon: Like... | can't really decide on how big they are wtikey're re-
duced.

Ball: Mm-hmm. When you look at these two pictures, which ooneydu think
is greater: two-eighths or one fourth?

Brandon: Umm... One-fourth?
Ball: Why do you think one-fourth?
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Brandon: Umm. 'Cause it has — it has bigger chunks into it ti&erfaurths,
so — but these are all, like li — sorta small, so just one oubaf is bigger
than two out of eight.

Ball: Okay. Let's, umm, let's go over and use this line. Rerbemwhen |
talked to you on the phone and you said you don't usually usditie so
much?

Brandon: Oh a number line?

Ball: Yeah. Or do you — did you say you did use it?

Brandon: | don't think we used it.

Ball: Okay. I'm just going to mark a few points and then we carfrgpm there.
So I'm going to call that point zero, and then I'm going to dalls one one,
okay? And then I'll call this one two, and that'’s all I'm going put on there
for right now, okay?

[Ball draws on the board:]

| | |
I [ [

0] / 2

Brandon: Mm-hmm.
Ball: So. Like where would three be if we were to put it on?
[Brandon adds a 3 to the number line:]

0] / 2 3

Ball: Okay. Now do you think there’s some numbers betweenrdfRe
Brandon: Mm-hmm

Ball: Like what?

Brandon: Umm...

[Brandon begins to draw on chalkboard. He adds three linkgdam 0 and 1.]

AR | | | |
ANL I I [ I

O /

Brandon: So | think that this part would be zero...
Ball: Mm-hmm

Brandon: And this would be — | think it would be — so what numbveuld you
declare it to be whole?

Ball: Well why don’t we — what would you call this number? Dowa n — a
name — what you would call this [pointing to the line Brand@s ldrawn in
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the middle, between 0 and 1]? If this is one — this still hasstoibe and that’s
zero so what would this be? [Again, referring to the middhe]]

Brandon: | think this would be half.

[Brandon writes:]
| |

Ball: Okay. So then...

Brandon: Just half.

Ball: Just half. And why did you think that would be one-half?
Brandon: Because this would be, umm, this would be...
[Brandon writes:]

| |
| I
0 + &
Brandon: So it's — so like this is half [pointing to the middilee]. . .

Ball: Mm-hmm

Brandon: Thisis like — this — this side is bigger — | mean theesa- they have
the same side, but this is closer to one, so...

Ball: Okay. Then what's that one there then?

[Brandon writes:]

o7 = 4§ |/

\

Brandon: One-fourth.

Ball: Okay. And how did you decide to label this one one-fawahd this one
three fourths?

Brandon: 'Cause one fou — | mean ... 'Cause four of these am&l so this
is just one section of it, so it'd be one, and this would be palht, and this
is fourths, and then this would equal one.

Ball: What did you mean four of them equal one? What did youmigafour
of them?

Brandon: Fouris... So — | probably should change it. | needrager.
Time: 00:38:34
[Brandon changes his number line:]

| |
N T |

O 7

E

Lid L
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Ball: Why did you change that?

Brandon: 'Cause, umm, | wanted them all to be fourths...
Ball: Oh.

Brandon: ...so we wouldn't get confused, so...

Ball: How did you decide the denominator should be fourthsRyWot fifths
or sevenths or something like that?

Brandon: Well | think ... Because in some numbers you can’ou gan't put
the numerator into the denominator-. ..

Ball: Mm-hmm
Brandon: ...so — but this would be easier.

Ball: So, was one-half wrong where you had it? | mean is — is gdint —
could you call this one-half also?

Brandon: Mm-hmm
Ball: So why don’t you put it back, like underneath it?

[Brandon had erased th}ehe had written and replaced it Wiﬂn Ball was now
asking that he adé back to his number line, positioning it just below tﬁae}

Brandon: Okay.
[Brandon writes:]

O 7

\

5

i ~ N

Ball: Is there any other fraction you could call that poinsites two-fourths
and one-half?

Brandon: Umm, yeah. | call it — you can call it fifty-out-offamndred, or...
Ball: So why don’t you write fifty-out-of-a-hundred too, the

[Brandon writes:]
A

\II
O 7

E

/700

Ball: So this is — goes back to the thing you were telling mdiexain general.
Like you can take some number and then half of it and then ...

Brandon: Mm-hmm
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s7s Ball: Okay. So, uh, what number would be here? [She draws & mathe
number line, half way between the 1 and the 2.] Here, I'll usgifferent
color from you. What number would you say would be here?

379 Brandon: This would be half point 'cause it's the same sizebigger, so,
umm...

[Brandon writes:]

"

380 Brandon: So it’s like — it's not exactly right here [pointig a space between
% and 2] where it’s like three out of four and then it's not exacine out of
four [pointing to a space between 1 a%id so it's half.

381 Ball: Are you saying it's the same number as that number? [fiirets to the
% mark between the 1 and the 2 and refers back tc%thmrk between the 0
and 1.]

382 Brandon: Yeah.
383 Ball: 'Cause you have one-half there.
384 Brandon: Mm-hmm.

385 Ball: But this number is greater than one. See, it's past tlee[mdicating that
the new mark between 1 and 2 lies to the right of the 1 mark].

386 Brandon: Yeah.
387 Ball: So, is it just one-half?
388 Brandon: It'll be one-and-a-half.

[Brandon writes:]

/ /_g__

389 Ball: Oh, it'd be one-and-a-half. Okay, so if we repeat thmeahing you did
before, could you label that one and that one?

390 Brandon: Mm-hmm.
301 Ball: What would that be?
[Brandon writes:]

TR
1 3
l= 14+ 1+ 2
Time: 00:40:42
392 Ball: Okay. So, umm, is there anything else you could writeod tnow how
you wrote different ways to write one-half? Are there for eamal-a-half?
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Brandon: Yeah.
[Brandon writes:]

Ball: Do you need the one in front of it, or you don’t need thes am front of
it?

[Brandon shakes his head in the negative.]

Ball: So this is just seventeen thirty-fourths?

Brandon: Mm-hmm. It's — that’s half.

Ball: Okay.

Brandon: Mm-hmm.

Ball: But it's greater than one, right? So...

Brandon: Mm-hmm.

Ball: So...

Brandon: It's one.

[Brandon writes:]

Ball: Okay. All right. So, umm, can you think of any other ftans that you
could put up here? Like, is there any fraction that goes batmane-fourth
and two-fourths, for example?

Brandon: Umm, mm-mm. No.
Ball: No? Er, have we put all the fractions up here that we can?
Brandon: Yeah.

Ball: Well what if we wanted to put one-third up there? Youthit couldn’t —
we couldn't put it on there?

Brandon: Sure, but we would probably have to put them intalthinstead of
fourths.

Ball: Okay, so you can do that. Here, let's — what color were ysing? Pink?
Here, just use this.
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Brandon: Okay.

Ball: Can you — can you mark it so that you'd be able to put thiwde there?
Brandon: Do | need to erase this?

Ball: You don't have to erase it.

Brandon: Okay.

Ball: You can kind of ignore what you've done; now concergranm this. Okay,
so what would you label those two points?

[Brandon writes:]

\

0

.Els 1
ﬂls £
-Elb -T

| | ]
| [ I
22
y 3 /
L 2
2 3
Se
/700

Brandon: This section would be one-third. This would be thiods. And then
this would be three-thirds right here.

Ball: Okay.
Brandon: Whole.

Ball: If you wrote this with — in halves, what number would yawite there?
So you wrote three-thirds, could you write some number obdslthere?
Something over two?

Brandon: Mm-mm

Ball: Could you write something over four there?
Brandon: Over four? Yeah.

Ball: What would you write over four?

Brandon: For half?

Ball: ...yeah. For one. Like instead of three thirds, coud yvrite a fraction
that's. ..

Brandon: That's...
Ball: ...over four, like that?

[Ball addsg to the number line:]

\

| I | |
I 1 1 1 [
11223
O gsg357 /
L 2
2 J
Se s
7 6
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Time: 00:42:53

Brandon: No, 'cause this is all one, so three-thirds or flourths, or. ..
Ball: Okay. You can write four-fourths.

Brandon: Or...

[Brandon writes:]

|
|

| | | | |
N | | 1 |
/ 2

O 5544
L 3
2 3

Se H e

/700 4y 6

Ball: Okay. That's supposed to go, like here? It's the same?
Brandon: Mm-hmm.

Ball: Okay. So now I'm going to give you some cards with fraot on them,
and you don't have to find exactly where they would go, but ik lyou
to — here I'll show you. Where're those ones with the magrieds we had?
These? Okay. So here | just want you to put it sort of in thetriddice where
you think it would go. Like is it more than one, is it less thare@ |s it more
than a half, is it less than a half? It'll be hard to tell exaatihere it should
go, but about where do you think that fraction goes? Wha®i€#n you read
it to me?

Brandon: Eight-ninths.

Ball: Okay. So wh — approximately where do you think you wopld that?
For example, is it — which side of one does it go on?

Brandon: It goes right here because if it's — it's not — it's rait's — it's not
nine-ninths . ..

[Brandon places th% card directly to the left of the 1 on the number line.]

Ball: Okay.
Brandon: ...so it wouldn’t be one.

Ball: So nine-ninths would be one? And how do know it's morartta half?
'Cause you put it — like here’s a half. You put it quite far ofem a half.

Brandon: Yeah. 'Cause four-and-a-half is half of nine, saut-this is eight so
it's over —

Ball: Okay.

Brandon: it's over-...

Ball: All right. Where would you put this one? Can you readttha

Brandon: Three-fifths.
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Ball: Yeah. Where would you put that one?
Brandon: [right] two, three, four... Hold on.

Ball: | mean again roughly. Like is it close to one? Is it cléseero? Is close
to a half?

Brandon: So these lines right here would be representi -eseptative —

Ball: So about where do you think it goes? Which side of onlédh@es it go
on?

Brandon: I think it's a li — it's a little over half.

[Brandon places th% card directly to the right of th% on the number line.]

Ball: Okay.

Brandon: 'Cause two-and-a-ha — two-and-a-half is five — idfdive, so...

Ball: Okay.

Brandon: ...but it’s three so it — it would be over.

Ball: Where would you put that one?

Brandon: Right here.

[Brandon places th% card directly under the 1 on the number line.]
Ball: What is that?

Brandon: Nin — nineteen-nineteenths.

Ball: Okay. Why does that go there?

Brandon: 'Cause it's whole.

Ball: Okay. And where would you put this one? What is that tiat?
Brandon: Three-twos?

Ball: Okay. Where would you put it?

Brandon: So, okay. So which one is the whole number? Which...
Ball: It's divided into parts that are halves. So...

Brandon: To find this answer — to find this answer you would havdivide
two into three. So...

[Brandon writes on chalkboard:]

[

2J3

2
I

Brandon: So it would be one-and-a-half.
Ball: Okay. So where would you put it?
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Brandon: [Gap in audio] — put this right here.

Ball: Okay. | have a — one or two more to show you.
[Ball goes for more cards.]

Ball: Oh. Where would you put that one. What is that?
Brandon: Zero-fourths.

Ball: Yeah. Where would you put that?

Brandon: I'd put this right here.

[Brandon places th% card directly under the 0 on the number line.]
Ball: Why?

Brandon: Because, umm, it's not a percentage yet, so its —

Ball: It's not a what?

Brandon: | mean it's not a part of it.

Ball: Uh-huh.

Brandon: It's not like — the numerator doesn’t have a numinetop of it.
Ball: And what does that tell you?

Brandon: It tells me that it's not part of a fraction yet, savibuld just be — it
would just be zero.

Ball: Okay. Do you want to a really strange one, and then westap with
this? What does that say?

Brandon: Two — eight — two-hundred-eighteenths over twoelned-six?

Ball: Now | just want to know roughly, do you think it's lessah one? More
than one? Is it more than two?

Time: 00:47:05

Brandon: | think it's more than one 'cause it's — 'cause twmtred-and-six
can't go into two-hundred-eighteen two times, so...

Ball: Okay. So where would you put it, about?

Brandon: | would put it — just randomly | would put it right leer

[Brandon places th%% card directly to the right of thd% on the number line.]

Ball: Why did you put it so close to two? Like how did you decideput it all
the way over there?

Brandon: 'Cause I'm not really sure 'cause it's not reallyt’s hot — I'm not
sure if it's over half or before half.

Ball: So what if | asked you to write a fraction, let's say, thezas — well let
me write it in a different spot. What if here where you've bewiting these
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other fractions | asked you to write a fraction that was thmesas one that had
two-hundred-six in the denominator? What would you put i tlumerator
if you wanted it to be the same amount as all these other nugeze?

. 206
B :
[Brandon ertes% ]

Ball: Why did you write that?

Brandon: If | wanted it to be whole, then it would have to be #wmdred-and-
SiX.

Ball: Okay. So now if you look at this one, does that help yoowrabout how
big that one is, or not really?

Brandon: Not really.

Ball: Okay. Why don't — You want to switch and do somethingedtsr a while?
Brandon: S — sure.

Time: 00:48:18

Ball: Did you say you hadn’'t been working with number linesymu had
worked with number lines?

Brandon: We haven't.
Ball: How — was that hard to do, what we were doing?

Brandon: No, 'cause — 'cause most of — | think — in my opinigasbrt of like
common sense.

Ball: Uh-huh.

Brandon: It's like — if it's one then it would just be — if you pulike, four
points — it depends on how much points you put.

Ball: Mm-hmm.

Brandon: If you put five then we’ll know that it'll take a ceimaamount — five
to equal one, or four — you put four points then it'll be —

Ball: Well, you know this thing we were having over here abitet eighths?
Brandon: Mm-hmm.

Ball: 1 wonder how that looks on here. So you said, umm, youeweying to
talk about two-eighths and one-fourth. So where would yautwa-eighths
on this number line?

Brandon: Well, let me see.

[Brandon divides the sections between 0 and 1 on the numimeiriio eighths.]
Ball: Okay, so...

Brandon: The white points would be — these are eighths.

Ball: Okay. So can you label them?
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Brandon: Mm-hmm

[Brandon adds more fractions to the number line, but the raurtibe begins to
appear cluttered.]

Time: 00:50:01
Ball: I think we’re getting too many things on here, maybe.
Brandon: Probably.

Ball: It's hard to keep track of. Umm, maybe let’s just makdema one 'cause
| think we have too many things on here and I think y — it was Hardee
what you were doing. Let's come back — well let's go over heard we'll
just work on a little piece of it and see if we can talk abous #ighths. So...
There’s zero, and I'll just do it between zero and one thistiokay?

Brandon: Mm-hmm.

Ball: So I'm just going to put back a couple things we had. Wd bae half,
and we had th — uh, what was this?

Brandon: Umm, three-fourths

Ball: Three-fourths. We also had two-fourths. And we had-tmeth. That's
all I'm going to put on for right now, okay? Or maybe we’ll putauple of
your whole ones.

Brandon: Mm-hmm.

Ball: What did you have? Four-fourths?

Brandon: Yeah.

Ball: Okay. So is that enough now just to get oriented?
Brandon: Mm-hmm.

[Ball has drawn:]

4
|.‘

O e

3
l,

VY Nl
<|le <

Ball: So now try to make the eighths. Okay, do you want a colam®e? So can
you make that so you can represent eighths? Just do it dgr&fatise you
were right, you wanted to make eight parts but | think you testk a little
bit.

Brandon: Two...

[Brandon divides the section between 0 and 1 on the numbezj lin

O e

L2
¥ 7 3
2
I,
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Ball: Okay. So, umm, this point right here [pointing to therkjas what?
Brandon: It's half.

Ball: It's half?

Brandon: Mm-hmm.

Ball: And what's the pink one you just drew? What's that?
Brandon: That's half point.

Ball: That’s a half point? So in eighths what would you write?
Brandon: Four-eighths.

Ball: Okay. So what about this one right here?

Brandon: This is two-eighths.

[Brandon has written:]

[~ 2 }
< 1

op gf-+
o] s w)~ t
<<e ~ 1;

Ball: Okay. So now you've got two-eighths and one-fourthret same point,
right?

Brandon: Yeah.

Time: 00:51:58

Ball: So how does that go back with what we were talking abdth the pic-

tures? 'Cause here, | think you were telling me that onetfouras more,
‘cause the fourths were bigger chunks.

Brandon: Mm-hmm.
Ball: But here you've got them at the same point, so I'm cusiabout that.

Brandon: Because — 'cause you put, like — if — it depends Hikehere — how
— how big are the points, so if they were in fourths, then aneth would be
bigger...

Ball: Mm-hmm.

Brandon: ...because eighths are like — fourths — some fearthlike this, but
then eighths are like this.

Ball: But didn’t you —

Brandon: So — but the space between them would be bigger.

Ball: Right. But you have that, right? See here you have agletie and then
two-eighths. You have two-eighths right here at the sameeplbs that in the
wrong place, that two eighths?
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Brandon: No. One-fourth is — one-f... Because | put them s-ithin eighths,
but this — if you put them in fourths then it would be right here

Ball: Okay. So are they the same or they're not the same?
Brandon: They’re not the same.

Ball: And why, on this drawing, do they come out looking likey're the same?
On this number line?

Brandon: 'Cause if you s — if you put them in fourths then thaand be one. ..
Ball: Mm-hmm.

Brandon: [counting the fourths along the number line] . o,tthree, and then.. ...
Ball: What you have, right? You have one-fourth, two-fosrtthree-fourths.
Brandon: All right, and then one whole...

Ball: Right. So here you have — when you divide it into eighitheoks like
you've got one-eighth, two-eighths — is this right? — thedghths, and the
you already wrote four-eighths —

Brandon: Four...

Ball: — then you would have five-eighths....
Brandon: Six...
Ball: ...then six-eighths, and then seven eighths? Is thatthat correct?

Brandon: Mm-hmm.
[Ball has written:]

N

|

113153 3
‘xTszey v/
2 2 6 4
3 y & 4
3
3

Ball: But then you do have — you have four-eighths at the saaems one —
well what’s bigger: one-half or four-eighths?

Brandon: | mean, the numbers are bigger, but theyre bothsme cause
they're both the same 'cause they're both half.

Ball: Okay. So those you see as the same. Is two-fourths the sis0?
Brandon: Mm-hmm.

Ball: Now back to this. You think these are different though —
Brandon: Yes —

Ball: - is that right?

Brandon: - yes because — | put — these are in fourths....
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s72 Ball: Mm-hmm.

573 Brandon: ...what d — in a number line, what determines howthegfraction
is that if — how big the space is.

s74 Ball: Mm-hmm.

575 Brandon: 'Cause — from here [pointing to zero and referringhie distance
between 0 an(%] it's like — this is like one-fourth and two-fourths and tlere
fourths and one whole [counting up the number line by fojrsthe space —
the space betwe — these are eighth [pointing to the distaetveebn 0 and
%], so — but this is one-fourth so they're in — since it's in digd) the spaces
in between it — it is smaller, so that's why one-fourth woulel tigger [i.e.
because the space between 0 %n'd; bigger than the spaces between the
eighths, one-fourth is bigger than two-eighths].

576 Ball: Okay. Let's — let — why don’t we leave our number lineslairawings
one the board and we’ll switch gears a little? We've probatdye enough
of that for a while.

Time: 00:54:40

[Brandon and Ball: walk back to the projector.]
577 Ball: Okay. Did we get s — do we have any clean paper left?
578 Brandon: Yes.

579 Ball: Okay. Now I'm just going to show you some pictures thademe of them
are easier and some of them are harder-...

580 Brandon: Mm-hmm.

581 Ball: ...and I'd like you to try to think about how much of théhale it is and
what fraction you could use to express that, okay? So, howt'thos one?

[Ball shows Brandon a figure:]

582 Ball: Let's put a piece of paper under it in case you want taevsiomething.
So the triangle — the big triangle is the whole and I'm intezdsn what you
think about the shaded part.

583 Brandon: It's half. [He Writeé under the picture.]
584 Ball: Okay. And how did you decide that?
585 Brandon: 'Cause it's bo — it's evenly split —
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Ball: Mm-hmm.

Brandon: - so one side is the same as this side, so...

Ball: Okay. What about this one? So the whole is this whol¢aregie —
[Ball shows Brandon a figure:]

N

Brandon: Mm-hmm.
Ball: — okay?

Brandon: So would this be in — what's — is it — would this be inrtbs, or...?
I’'m not sure.

Ball: What are you not sure about? What is your question?

Brandon: Because these don't have a line in between the eqiddt these two
do, so...

Ball: You can do — you — you need to do something to the pictywa,can.
Brandon: Okay.

Ball: If that helps you decide what you want to call that.

[Brandon draws a line through the rectangle:]

—

Ball: Okay. What did you do?
Brandon: | put a line though it.
Ball: And why — why did you want to do that?

Brandon: 'Cause this part doesn’t have a line through it switld — so — but
this part does, so it wouldn’t make sense for just this panstee a line through
it and not the rest.

Ball: Okay. So now would you be able to decide how much the athadrt is?
Brandon: Mm-hmm.

Ball: What?

Brandon: It's one — it's one-sixth.

Ball: Can you write that?
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Time: 00:56:36
[Brandon writes%.]

Ball: Okay. Okay, this one — this one might be a little bit kier. Maybe not,
| don’t know.

[Ball shows Brandon a figure:]

Ball: So the whole is the whole rectangle, okay? And what yamtto try to
figure out is how much is shaded.

Brandon: Mm-hmm.
Ball: You can talk about it as you think about it, if you want to

Brandon: | — I'm notreally sure ’cause — | meant — this — if thiss a fraction
[pointing to the second square of the picture], this [poigtio the last square
of the picture] would be half of it ‘cause it's sh — and this webbe half, so ...
But this isn’t shaded, so | guess this is one and —

Ball: Why don't you keep a little record of what you're saythgSo you're
saying this is one...

[Brandon writes:]

2 2

2 2

Brandon: Yeah. And that would be the half — that would be half.
Ball: Mm-hmm.

Brandon: And this would be half, so...

Ball: Okay. But you're — what are not sure about then?

Brandon: 'Cause — 'cause this isn't shaded, so — but this isidrt is shaded.
This is half shaded.

Ball: Okay. So if you just looked at these two squares rigmee
Brandon: Mm-hmm.

Ball: How much of the whole are these two? Forget about thdiaja So you
have this whole rectangle. What if — how much of the whole hesé two
together?

Brandon: It's two squares.
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[Brandon draws:]

M|~
Y

Ball: Mm-hmm.
Brandon: Okay.

Ball: A — and how much of the whole is that? What fraction of thigole are
those two squares?

Brandon: Which fraction is shaded?

Ball: Which-uh, yeah. Like if we shaded this... And there&uy original
rectangle. What fraction of the whole would be shaded?

[Ball has drawn:]

n|~-
M|~

Brandon: Two-fourths.
Time: 00:58:27

Ball: Two-fourths, okay. But you just said only half of thatshaded, right? So
what'’s half of two-fourths?

Brandon: Two — | mean half is two-fourths. One-fourth?

Ball: Okay. So here you've got one-fourth is shaded and ouoetth isn't?
Brandon: No.

Ball: No?

Brandon: I’'m not really s — I’'m not sure.

Ball: Okay. Why don’t — should we leave that one? What aboistdhe?

[Ball shows Brandon a figure:]

Brandon: I'm guessing they're six. They're six 'cause —
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Ball: Do you want to draw some lines again?

Brandon: Sure.

[Brandon draws:]
Ball: Okay. So now would be able to say how much of the — this lali®
shaded?

Brandon: This part is, like — so all of these are eighths, gairtkt— so five
eighths?

Ball: Okay. Does it matter that they’re not next to each dther

Brandon: Mm-mm

Ball: How would you write five-eighths?

[Brandon Writes%.]
Ball: Okay [puts a hew example on the projector].

Brandon: Those would be — that would be half 'cause therge §egments
of it —

Ball: There're what?

Brandon: There're four pieces of it and they all come togetbdoe one.

Ball: Can you draw that? Can you — you want to put any lines oshiow

me what you mean? Or you're saying one, two, three, four fpajrto the
different areas on the picture]

Brandon: Yeah. It — | mean they're different shapes, buitlaee four segments
of it and they come together to make one square, so —

Ball: Uh-huh.

Brandon: - but two of the segments are shaded, so it would tdadwrths, or
half.

[Brandon writes%1 under the figure.]

Ball: Okay, how did you decide that? Because...

Brandon: Because since it's four of — segments then — and tevslaaded so
two out of four would be half.
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Ball: Earlier when you were folding the paper you made thepgmmt to me
that, umm, like a little kid might fold them and not mi — mighttrmake the
parts the same size.

Brandon: Mm-hmm.
Ball: Do you think these are the same size there?
Brandon: Mm-mm.

Ball: You don't think they’re the same size. Which ones do Yok are dif-
ferent?

Brandon: These two — | mean these two from this — from therénfpg to
the two small rectangles that comprise the shaded squatkgse two from
this — from this... [pointing to the unshaded quadrilateedbng the bottom
and right side].

Ball: Okay. So how come you're — how come you're going to dadise each
one-fourth then if they're not the same part — the same size?

Brandon: 'Cause one — they're all one piece but there a lia¢ pats them
into — that separates them 'cause, it's like ... This is one,

\
~

Brandon: and then this part is.. ..

[Brandon draws:]

Brandon: this is one,
[Brandon draws:]

[Brandon draws:]
Brandon: they're all just kind of — there’s a line that sepesahem —

Ball: Mm-hmm

Brandon: - That puts them into fourths, but since they'riediint sizes they're
four — they're still four segments, so — and two of them aredsha so it's
two-fourths.
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Ball: Okay. Do we have more paper? Are we running out?
Brandon: Yeah.

Ball: We are running out?

Brandon: Mm-hmm. Well we still have a few.

Ball: Okay. We're okay then. Okay. So if | write this fractiorlere, what is
that?

[Ball has written%.]

Brandon: Half. Three-sixths or half.

Ball: Okay. Well actually |1 was going to ask you about thatrlEea you said
something about reducing fractions.

Brandon: Mm-hmm.

Ball: How would you reduce that fraction?

Brandon: Find a number that ¢ — that goes into both the nundwensly.

Ball: Mm-hmm. So can you show me?

Brandon: So three — | picked three. Three can go into thregamtkthree go —
can go into six two times.

[Brandon has writteraé— directly to the right of%.]

Ball: Okay. What if somebody didn't believe you that onefhaas the same
amount as three sixths? Is there some way you could show them?

Brandon: Mm-hmm. Or you could just — if you multi — multiplyeke like —
no, that's wrong ...

Ball: You can scratch it out if you want.
Brandon: Okay.

Ball: Okay. So how could you — what if somebody didn't thinlosle were the
same? Are you saying that they’re the same?

Brandon: Mm-hmm.

Ball: How could — what if somebody didn’t believe you? 'Caubmean, a lot
of people might say those numbers are a lot bigger.

Brandon: Umm. | think — I'm not s — I’'m not sure. There're so mawmays,
but...

Ball: Well what's a good way, do you think?

Brandon: Umm. You could — | could draw — draw, umm, a pictur@xplain
it.

Ball: Mm-hmm.
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Brandon: Or something that it — that'll show that threetssxits the same as
half.

Ball: So what do you think — what is one way that you could do it?
[Brandon draws:]

Ball: Okay.
Brandon: Those are sixths so...
[Brandon colors the rectangle:]

Ball: Okay.

Brandon: There’s the fraction for how much of it is shadedtfienvould be
three-sixths

[Brandon writes unde% the rectangle.]

Brandon: and all together it’s six, so three would be half #relother three
would be half.

Ball: Okay. All right. So why do you call that reducing?

Brandon: Reducing? Umm, ‘cause you — if — 'cause some nuntzers$ be
reduced, or some fractions can't be reduced, but redu —dcedlduce when
it's reducing when you make it smaller, but if it's reduceeénhit's already
small.

Ball: Okay, but are you actually making the fractions sm&lleike is one-half
smaller than three-sixths?

Brandon: | mean, they're both the same, like, form, but tteey they're dif-
ferent numbers

Ball: Okay. S — can you write down a fraction that can’t be @i Can you
think of one?

Brandon: Mm-hmm.

[Brandon writes% on the overhead.]

Brandon: Five-sixths.
Ball: Okay, why can’t that be reduced?
Brandon: Because there’s no number than can into five and/isidye
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Ball: Mm-hmm. Umm, can you reduce fractions that are a littes familiar?
Like, for example, if | wrote a number like ...

[Ball writes %.]

Ball: What does that fraction say?

Brandon: Twenty-four-s — er — uh — er — twenty-four-fortyesf

Ball: Yeah. Can you reduce that?

Brandon: Yeah.

Ball: How would you do it? How could you tell so quickly thatyaould?

Brandon: Because they end and start with a number that — ttrett-a number
can go into.

Ball: Okay. So what do you — what do you — what do you think yalddo do
it?

Brandon: One is that they're both even.

Ball: Okay, and why does that tell you it can be reduced?

Brandon: Well, if they're even, and some numbers that arecasidbe reduced
too, but...

Ball: Okay, but if they're even you're sure they can be redifce
Brandon: Yeah.

Ball: Why is that?

Brandon: 'Cause if it ends with, like, a number with two, fosix —
Ball: Mm-hmm —

Brandon: - it can be reducedto... some could be even, but sambers are
odd that can be —
Ball: Okay.

[Brandon writesg.]

Brandon: Six-sevenths.
Ball: Okay. How did you do that?

Brandon: 'Cause | picked a number that can go into t — tweoty-and forty-
two, and it —

Ball: What number did you pick?
Brandon: Six.

Ball: You picked six?

Brandon: Wait no. Actually it’s...
Brandon: Well actually it’s...
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4
[Brandon corrects his work%.]

Brandon: Four-sevenths.

Ball: Okay. What number did you pick?
Brandon: Six.

Ball: Okay. And what did you do?

Brandon: ... six can go into twenty-four four times, andax go into seventy-
two seven times.

Ball: Okay. All right. Umm, let’s see. Are you tired? Do you mtasomething
to drink?

Brandon: Mm-mm.

Ball: No? Okay.

Ball: They're not being very good are they? Aren't they suggabto be quiet?
Brandon: They were quiet.

Ball: For a while. Maybe they’ll be a little too quiet now. OkaNell actually
| was going to show something sort of tricky. | need anotheceiof paper.
We're going to run out very fast. So just now you were redudiagtions.. ..

Brandon: Mm-hmm.

Ball: ...but, umm, sometimes when I've been teaching kitieytdo other
things to reduce fractions and | wanted to show you somettiiag | saw
a student do, and | want to know if you think you could do it thizy. So |
showed him this fraction —

.13
[Ball writes ER
Ball: — and he said, “Well, | ¢ — | know that that’'s — | can redubat just by

crossing out, or canceling the numbers that are in the oreg’pl
[Ball crosses out the threes, changing the fractioé%o]

Brandon: Mm-hmm.

Ball: “... and so | can just do that and it will be one fourths that a correct
way to reduce fractions?

Brandon: | can't really say if it's right or wrong cause I'vever tried it.

Ball: Mm-hmm. What do — what would you try to — if you had to tryfigure
out, like, if that was a good method, or if it really was a methehat would
you do to try to decide?

Brandon: Umm. | would see — | would see what number can go hisd and
see if it comes out to one fourth.
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Ball: Mm-hmm. And does any number come to mind that you couda
divide into both of those to try to reduce it?

Brandon: No.

Ball: You can’t think of one, or there isn’'t one, or what?
Ball: What're you trying?

[Brandon has writteri3 ) 43 ]

Brandon: I'm trying to see if thirteen can go into forty-tere

Ball: Can you think of a number that you can use to divide itiotie¢en that
you could also divide into forty-three?

Brandon: Umm. Three?
Ball: Three would go into 13?

Brandon: No. I'm not — | don’t think — I'm not sure, 'cause — nalon’t think
any number can go into thirteen evenly.

Ball: Uh-huh. So then what does that tell you about this? [i%/43]

Brandon: Umm. I’'m not sure. | can't find a number that'll godrihirteen and
thirty-three evenly — | mean forty-three evenly.

Ball: Okay. So what's your view about this method right nowGuYe saying
you don’t know, right? Is that what you're saying? Or are ybunking it
doesn’t — it's not a good idea?

Brandon: I'm thinking it's not a good idea.

Ball: Uh-huh. Why a — why are you thinking that?

Brandon: 'Cause — | don’t know how, but | can't — there — | ddhihk there’s
a number that can go into thirteen and forty-three evenly.

Ball: Okay. Have you done some adding and subtracting ofifnas?
Brandon: Mm-hmm.

Ball: And you did — you showed me you were doing some dividilsg aight?
Brandon: Mm-hmm.

Ball: What else? Have you multiplied fractions too?

Brandon: Mm-hmm.

Ball: You want to do a few of those now? Okay. Can | have a, ummar-you
hand me one of those pens. And | think we’re okay with papeahY&hank
you.

Ball: How would you do that problem? You can use your own. Here
[Ball has written:]

_l’_

W | N
(SSES)
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Brandon: It would equal four-thirds.
[Brandon writes his answer:]

[OSHIN )
+
[OSHIN )
Il
wl A

Ball: How'd you do it?

Brandon: You added them, but some frac — some — along thehlare’s going
to be a problem that — where the denominators aren’t the same.

Ball: Mm-hmm.

Brandon: ...so you would have to make the denominators tine sa
Ball: Uh-huh. But if they're the same, then what?

Brandon: Then you can add.

Ball: Okay. Well what if somebody said the answer to this wetsialy four-
sixths, what would you say? Do you see how somebody mighthgé? t

Brandon: Mm-hmm.

Ball: What would you say about that?

Brandon: It's not correct.

Ball: Why?

Brandon: Because, umm. 'Cause you don't — you don't add theméator.

Ball: Okay.

Brandon: | think you just add the numerator.

Ball: All right. So let — want to try one where the denominatare different?
Can you show me how you do that? Are you going to write one? Okay

[Brandon writes;—1 and then% directly under it.]

Ball: So you're doing four-sixths plus two-thirds?
Brandon: Mm-hmm.

Ball: Okay. Can we — let's — You want to write it horizontallpéithen show
me how you would do it, or is this how you would normally writgvertically?

Brandon: This way.
[Brandon writes:]

+
wlp &l-c

Ball: Okay. So what would you do?



793

794

795

796

797

798

799

800

801

802

803

804

805

806

807

808

15. INTERVIEW WITH BRANDON 257

Brandon: | would find a number that can go into three and sixlgve
Ball: Mm-hmm.

Brandon: The smallest number that can go...

Ball: So like what?

Brandon: Three.

Ball: Okay.

Brandon: Wait, no. I'm getting confused... like six. 'Causie- times two
and then... You — whatever you do, whatever you multiply tb-gget to
the number, you do to the numerator, so...

Ball: Okay.
Brandon: ...it's times would be times two by the numerator.
[Brandon has written:]
ERSEE
6X| 6
taxa2y
3 X277
Ball: Mm-hmm.
Brandon: Then you would add.
[Brandon writes:]
Mxl Yy
+ 6X| 6
2 X2
SX2 e
K-
[}

Brandon: But that can be — that can be put into another number.
Ball: Okay, what did you get for that?

Brandon: Eight-sixths.

Ball: Okay.

Brandon: But that’s aimproper fraction. When — it's when théhe numerator
is bigger than the denominator. So what — | would divide sir iEight.

[Brandon writes:]

ol
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Brandon: Two — So you would get one-and-two-sixths, or ome-@ne-third.
Ball: Okay. And why do you divide it to find out how to write it ather way?
Brandon: Umm.

Ball: You've done that actually a few times. You did that witre three-over-
two a couple times, right?

Brandon: Mm-hmm.
Ball: Why are you dividing it?
Brandon: 'Cause, umm — 'cause there’s a — a different wayttiehumerator

can be — it can be smaller than the denominator. It can — &lbhck to a
whole number and a fraction of the whole.

Ball: Okay. I'm going to write a addition problem, okay? HoWout...But
you prefer written this way?

[Ball writes the fraction problem for Brandon both horizaly and vertically:]

wle oo

3.2 4+
5+3

Ball: So either way. How would you do that? There the denotonsaaren’t
the same, right?

Brandon: Mm-hmm.

Ball: So what would you do in order to add those?

Brandon: Find the, uh, the smallest number that three anadiuted go into.
Ball: Okay, so what would that be?

Brandon: Fifteen.

Ball: All right.

[Brandon writes:]

2x8 3
5SXx3 IS
+2X5 o
3XS 7%
A

IS

Ball: Okay. So let’s try a subtraction problem, okay? Whaltwirote down
four-and-one-third minus two? What would the answer to begt

[Ball has written:]
1
4-——-2=
3
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Brandon: One-and — one-and-two-thirds?
Ball: How'd you decide that?
Brandon: 'Cause minus two...
[Brandon writes:]
4
-2

Brandon:'Cause, umm ... Cause it's — it's not whole numbgrus whole num-
ber so it — so it — it's a fraction, so it would ... So if you minug, you get
two, but it's — it's part of one fraction so it — one-and-twartds — and two-
thirds — the two-thirds — two-thirds plus one-third woulcuatithree.

Ball: I don't understand where you got the two-thirds frondoin’t see where
this came from.

Brandon: 'Cause that plus that would equal two.
Ball: That — this one-and-two-thirds —

Brandon: That's two-third plus — yeah one-and-two-thirtisspne-and-three-
thirds would equal two.

Ball: Okay. And then what?
Brandon: What?

Ball: And then — so then you're have two. That one — one-armHtvirds plus
one-third equals two.

Brandon: That would equal two, so that would equal a numbehats why |
got that cause it’s different.

Ball: What if you had a fraction that you were subtracting be bottom as
well? So what if you had four-and-one-third minus, umm, &vad-one-half?
Then what would you do?

Brandon: Hmm. Find the number that two and third — two andelzan go to,
‘cause you can’'t — you can’t subtract.

Ball: So what would that be?

Brandon: It'd be six.

Ball: Okay.

Brandon: But you don't do anything to the whole numbers.
Ball: Okay. So now what?

Brandon: And then you subtract.

Ball: Okay, so how would you do that?
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Brandon: Umm. Hold on, you can'’t subtract yet 'cause two isve + you
can't subtract two from — you can't subtract three from two-so

Ball: Mm-hmm

Brandon: - you would cross out four and make it a three.

Ball: Mm-hmm.

Brandon: And would | turn this in — and would you turn this istdwelve?
Ball: How — what are you trying to decide?

Brandon: Umm, cross this out, make the three, and put theenhahber right
here.

Ball: Okay.

Brandon: And then you subtract.

Ball: Okay, so what would you get?

Brandon: You would get nine — you'd get nine...

Ball: It's kind of hard to see what you've got here. You lookdiyou've got
twelve-sixths minus three-sixths, and you have three nimas Do you want
me to rewrite it?

Brandon: Yeah.

Ball: Three-and-twelve-sixths, that's what you have?
Brandon: Mm-hmm.

Ball: And you have, umm, two-and-three-sixths.
[Ball has written:]

Brandon: Hmm. That's a hard question 'cause if you subtraét would be
nine — it would be one-and-nine-sixths.

Ball: Yeah.
Brandon: So it'll be a whole number and an improper fraction.

Ball: Why did you put the one here? | mean | think | have an ideaua why
you put the one, but | wasn — I'd like to hear you explain it to.me

Brandon: 'Cause —
Ball: Here, | mean.
Brandon: Here — here it — you put three, 'cause three...

Ball: You crossed off the four and made it a three. Then whyydid write a
one there?
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Brandon: Because | borrowed, umm, a whole from the four 'eausu can’t
sub — you can't subtract three from two, so | just crossedlmutliree, made
it — crossed out the four and made it a three and put the onevilmtaken
from the four and put it by the two.

Ball: Okay. So what would you say if | said to you you're actyaborking in
sixths here, right? So a whole is six-sixths, is that right?

Brandon: Mm-hmm.

Ball: So if you have six-sixths then you wouldn’t be movingea tover there,
right, you'd be moving six-sixths over there. Can you tryripit that way?

Ball: Alright... we’ll make it clear. So here you have... Aatly let’s start
where we were. So we had four-and-two-sixths, right?

Brandon: Mm-hmm.
Ball: And we were trying to subtract two-and-three-sixths?
Brandon: Mm-hmm.
[Ball has written:] N
Y

-93

Ball: That'’s after you found a common denominator. So whatdaying is you
said you were borrowing a ten, but the whole here would beisiths, right?
So what if we try again and say you're going to make that a thare now
you've got a whole that you can put together with the twoksxbut what is
that whole ...

[Ball has written:]

| w

Brandon: | would cross the two out and put a six.

Ball: Well you have two-sixths already and now you're haveig more sixths
that you got from this one. Now how many six-sixths would yavén all
together?

Brandon: Umm, six?
Ball: Well you have six-sixths from this whole?
Brandon: Mm-hmm.

Ball: ...but you already had two-sixths, so how much is $kths plus two-
sixths together?

Brandon: One-and-two-sixths?



886

887

888

889

890

893

894

895

896

897

898

899

900

262 DEBORAH LOEWENBERG BALL

Ball: Okay, but why don’t you write it as an improper fractibecause you're
going to be subtracting. So how much would that be? Six-sixilas two-
sixths?

Brandon: Mm, it would be eight-sixths.
Ball: So write an eight here instead of the two.
[Brandon writes:]
2
3y
N
-23

Ball: Okay, now can you subtract?
Brandon: Uh-huh.
[Brandon writes:]
2
32
e
-2%
5
(%

Ball: Okay. So, now walk back 'cause | kind of helped you witfatt one a
little bit. Can you try to explain what | was trying to show ybisee if you
understand what | was trying to show you?

Brandon: 'Cause —

Ball: Originally what you did is — it seems like you borrowdike, a ten, the
way you normally would borrow, but since we’re working wittaétions, |
tried to show you a different way to think about the whole. Gan try to
explain it back to me?

Brandon: Umm, what you would do is that...
Ball: Okay.

Brandon: ...is that you can’t borrow, like ten, so you woutdss, making it
eight, so — wait how...

Ball: Why did we get the eight from, though?
Brandon: I'm not sure. I'm not sure.

Ball: Okay. Okay. So what we were talking about in part is iéiyamrrow when
you're working with fractions, you have to think what the vidads, right?

Brandon: Six?

Ball: It's six-sixths, so what we did is we took the six-sigtfrom this whole
and we put it together with the two-sixths we already had.dHaw seen that
before?
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Brandon: Probably, but | probably got confused on it.
Ball: Mm-hmm.

Brandon: So, okay we took — what we — we took the whole fromhinegt and
we added it with the two sixths.

Ball: Mm-hmm.

Brandon: So two plus six would be eight —

Ball: Mm-hmm.

Brandon: so it would be eight-sixths.

Ball: Okay. How're we doing? We're almost out of time | thinkou want to
do one more thing, or are you tired?

Brandon: Oh no, we can...

Ball: You're not tired; you could do this all day? Yeah? Oka®ery time |
kid with you they get badly behaved. Okay. Umm.

Ball: So | was thinking of telling you a problem, a story. Haxau really ever
done anything like that at all, or have you just been workirighva lot of
numbers and drawings?

Brandon: Mm-hmm.

Ball: Okay. So here’s the story I'm going to tell you, but lHhave to tell it to
you probably even more than one time. Maybe we want some paxeep
track. I'll tell you the story first. So imagine your teach€arol ...

Brandon: Mm-hmm

Ball: Imagine she bought a cake, but she only bought half &.c&kay, she
didn’t buy a whole cake, she just bought half a cake. Evertseetle store
where they sell half-cakes sometimes? She bought half a kay? And
then she ate half of that. Can you make a picture to show me haoeh she
ate?

Brandon: Mm-hmm.
[Brandon draws:]

Brandon: This would be half of the cake, so if she ate half af,tkhe ate half
this part.

Ball: Okay. So how much did she eat of the whole cake? If theklieen a
whole cake, how much would she have eaten of the whole?

Brandon: One-fourth out of it.
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Ball: One-fourth of the whole cake, and how much of her cake?
Brandon: Half.

Ball: Half of her cake. Now she was full then...

Brandon: Mm-hmm.

Ball: ...and she decided to split the rest of her cake betweenand one of
the other kids in the class, but equally. So this is the partditin’t eat right
here.

[Ball colors Brandon’s drawing indicating that the shadedipn is what is left
uneaten:]

Ball: Okay, so how could she divide that part equally and gige each an
equal piece?
[Brandon draws:]

Ball: And how much would guys each be getting?

Brandon: What?

Ball: How much of the orig — how much of the whole cake would wach be
getting?

Brandon: Umm, a half of that piece.

Ball: A half of this piece is the remainder, right?

Brandon: Mm-hmm.

Ball: So how much cake is that?

Brandon: Like this?

Ball: Yeah, how much cake is that?

Brandon: Out of the whole — out of this —

Ball: Out of the whole cake.

Brandon: One — | mean one-third. If Carol hadn’t eaten this feen it would
just be one out of third.

Ball: Okay. So you're getting one-third of her — the cake shedht?
Brandon: Yeah.
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Ball: And the other student?

Brandon: Mm-hmm. But since she ate it, since she ate oné-tfiiit then
there’s only two-thirds of it remaining.

Ball: But she ate half of it, not a third of it.

Brandon: Oh yeah. So | — | ate and the other friend ate onedfalfthe half
of her whole cake, or the whole cake

Ball: Right, so what's one-half of a half?
Brandon: I'm not sure.

Ball: Okay. So you were thinking of these as three equal giecéree different
pieces.

Brandon: Three different pieces.
Ball: Okay. All right. Want to try one more?
Brandon: Mm-hmm.

Ball: Okay. Somebody showed you this problem and said youldht find a
common denominator, or you shouldn’t find an exact answer.

[Ball shows Brandon the problem:]

19 52
21755

Brandon: Mm-hmm.

Ball: They just wanted to know about how big is the answer #i.thike is it
about — is the total of those two numbers together about aifé-Is the total
about one? Is the total about one-and-a-half? About two?tWhald you
say?

Brandon: Umm, | —

Ball: Just approximately.

Brandon: About — about one.

Ball: How did you figure that out?

Brandon: 'Cause — wait no. Actually it would be seventy-olit- seventy-out-
of-eighty, | think. 'Cause since this number is five then | garup so it would
be sixty...

Ball: Mm-hmm

Brandon: ...and this is approximately twenty. And that igragimately twenty,
and this is approximately fifty, so fifty plus twenty would be .

Ball: You can write it out.
[Brandon writesg—g.]
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Brandon: Okay. So this would be seventy and this would betgigh

Ball: Okay, so if you were to write a fraction that was a wholéwviwenty-one
in the denominator, what would it be?

Brandon: It — to make it a whole?

Ball: Mm-hmm

Brandon: Twenty-one over twenty-one.
Ball: Okay. Is that pretty close to that?
Brandon: Mm-hmm.

Ball: And if you were going to make a fraction that had fiftyefiin the denom-
inator that was one, what would you write?

Brandon: Fifty-five.
Ball: Is that pretty close to that?
Brandon: Yeah, but — yeah. Mm-hmm.

Ball: So this one’s pretty close to one and this one’s prdtigeto one. When
you add them together what're you going to get?

Brandon: Two.

Ball: You're going to get pretty close to two. Do you see why?
Brandon: Yeah. 'Cause —

Ball: Can you explain it to me?

Brandon: Yeah, 'cause this is almost one. It's approxinyadeld this approxi-
mately one, so... If we were to round then it — they would be gins one
will, will equal to two.

Ball: Okay. So maybe we should stop. | think we've been wagldriong time
and | wanted to ask you a couple questions. What was — of abttfewe
did, and when you look back — we have tons of paper up here nowat ¢o
you think was, umm, the most fun that we did, or was anything®fu

Brandon: Yeah. | — | like the number line —
Ball: Uh-huh.
Brandon: - ’'cause, umm, | kn — | probably did it few time, butond really

work with number lines so it was fun to learn to do something.ne
Ball: Uh-huh. So that was pretty new for you?
Brandon: Mm-hmm.

Ball: And of the things we did, what was — what did you find — waare any-
thing that you found difficult that we did?

Brandon: Umm, yeah. Well no, not actually. Mm-hmm.
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Ball: No?

Brandon: 'Cause | — 'cause probably in the past | probablg,saidon’t re-
member this,” but sort of like if | see it then, yeah I'll prdiig remember
or... from a long time ago.

Ball: Mm-hmm. Were there things you found that you had tokl@hout, umm,
very hard, that you hadn’t been thinking about for a while?

Brandon: Yeah.

Ball: What — do you remember an example today of somethindgolio think
really hard about?

Brandon: Umm. About the subtracting — about the subtractiigout, umm,
for — for, umm, like if a number — if — if it's — if you have a wholeumber
and a fraction, but the numerator of the fraction can’'t sagitthe numerator
of the other fraction, you have to borrow from the other oneonifthe whole.

Ball: Mm-hmm. And you think you had learned that before, onyon'’t think
you've learned that before?

Brandon: | — yeah | learned it, but — but then | get confusedh wjtso | use it
a different way —

Ball: Uh-huh.
Brandon: - the incorrect way.

Ball: And how did it feel to have all these people out there?a¥\tid you think
about that?

Brandon: Nothing, 'cause we were basically just focusiikg dn the board or
on the chalkboard —

Ball: Mm-hmm.

Brandon: - so it wasn't a big deal.

Ball: Uh-huh. Except when they laughed, of course. Right?Jiho you have
any questions you wanted to ask me, or anything you wanteditm't know,
anything? Anything about what we did or anything specific?

Brandon: Mm-mm.

Ball: No? Do you want to stop?

Brandon: Mm-hmm.

Ball: So you're — there’s going to be a little presentationyfou, to thank you
for this, so at this point people are going to pay attentiogdo again. But
the director of the Mathematical Sciences Research ltstitu’'m going to
introduce him to you and he’s going to make a little presémmatio you. Is
that okay?

Brandon: Mm-hmm.



