| CHAPTER TWO

Overview

sets for possible mishaps. Instead of giving students dice to play Cover Up and
Uncover, write fractions on 1-inch square tiles, put the tiles in small bags, and
have students draw one at a time for a move, replacing the tile after each move.
Use a different color tile and a different bag for each of the three sets.
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Setl:;, 3.5 6 13 1

R R R B B | 1 1
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at least five class periods

Teaching Directions

Students make their own fraction kits by cutting different-colored strips of construction
paper into halves, fourths, eighths, and sixteenths. Having students cut and label each of
the pieces is an effective way to introduce them to fractions as parts of a whole and to
the meaning of standard fractional notation. Students learn, for example, that eight
eighths make one whole and that it makes sense to label each of the eight pieces as m
because each is one of the eight equal-sized pieces they cut. After making their fraction
kits, students learn several games to play with them and then are engaged in activities
that connect their experience to representing and comparing fractions. Later, students
use the kits for additional activities and also extend them by cutting additional strips into
thirds, sixths, and twelfths.

Materials
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A. 5 colors of 12-by-18-inch construction paper cut into 3-by-18-inch strips, 3 sets

of strips per student, 1 set for you, and several extra sets for possible mishaps
(A suggestion: Arrange pieces of 12-by-18-inch construction paper in alternating
colors before cutting. Cut 5 sheets at the same time on the paper cutter and you'll
have strips in sets of 5 colors.)

1 1

fraction dice made from labeling the faces of cubes w m‘ g mw\
pair of students plus 1 per student to take home

1-gallon zip-top plastic bags, 2 per student

rules for the game of Cover Up (see Blackline Masters)

rules for the game of Uncover, Version 1 (see Blackline Masters)
rules for the game of Uncover, Version 2 (see Blackline Masters)
Comparing Pairs worksheet, 1 per student (see Blackline Masters)
What's Missing? worksheet, 1 per student (see Blackline Masters)

to extend the activity: 3 additional colors of 12-by-18-inch construction paper cut
into 3-by-18-inch strips, 1 set of strips per student, 1 set for you, and several extra

and 1 per

4
16’

1. Distribute five 3-by-18-inch strips of construction paper in different colors to
each student. Ask students to take a strip of a particular color (that you choose),
fold it in half, and cut it into two pieces. Have them label each piece !, explaining
that because the pieces are the same size, each is one of the two pieces, which we
represent as ;. Then choose a color for a second strip and have the students fold
and cut it into four equal pieces. Instruct students to label each piece m. Then have
them fold, cut, and label a third strip in eighths and a fourth strip in sixteenths. Stu-

dents leave the fifth strip whole, and label it 1 or |.

2. Teach the students how to use their fraction kits to play Cover Up. (See Blackline
Masters for the rules.) Model the game with two students, then distribute a fraction
die to each pair of students and have them play the game. Leave time at the end of
class for students each to make another fraction kit to take home with a fraction
die. Distribute zip-top bags for students to store their fraction kits and an additional
set of uncut strips. Give them the homework assignment of cutting the additional
set of strips with someone at home and playing the game.

3. On Day 2, have children report their experiences playing the game at home.
Then teach the class how to play Uncover, Version I, and have them play during
class. (See Blackline Masters for the rules.) Give them the homework assignment of
playing the game at home.

4. On Day 3, after children again report their experiences at home, discuss their
strategies for exchanging pieces when playing Uncover. List their strategies on the
board as they report them. Then teach Version 2 of the game. (See Blackline Mas-
ters for the rules.) Give students time to play the game for the rest of class.

5. On Day 4, after children report their experiences at home, introduce Cover the
Whole. Cover a whole strip with a train of fraction pieces, using three one-fourth
pieces and two one-eighth pieces. Then model how to record a sentence that
describes the train. Finally, show students how to shorten the sentence by combin-
ing fractions with like denominators.
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6. On Day 5, introduce Comparing Pairs and What's Missing? (see Blackline Mas-
ters). Model examples for students, including how to explain their reasoning. Tell
them: “You have to solve the problems and explain your reasoning for three of
them. Then you make up two of your own problems and explain your reasoning for
one of them.”

7. On subsequent days, take a few minutes and pose one of the challenge prob-
lems for a class discussion:

How many eighths are there in one half?

How many eighths are there in one whole?

How many eighths are there in three fourths?

How many sixteenths are there in one half?

How many sixteenths are there in three eighths?

How many eighths would be needed to cover two wholes?

How many fourths are in one half?
8. As an extension a few weeks later, return to the fraction kits and have students
cut three additional strips of different colors into thirds, sixths, and twelfths. Pro-
vide time for them to play Cover Up and Uncover with the sets of tiles described in

the “Materials” section on page 11. Also, see Chapter 15, “Only One,” for activities
that use the kits to introduce combining fractions.

Teaching Notes
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The fraction kit has been a long-standing favorite of mine as a jumping-off platform for
introducing fractions to students and providing a concrete reference for them to use as
they study fractions. The kit initially introduces children to halves, fourths, eighths, and
sixteenths and helps them see how these fractions relate to one another. They learn, for
example, that halves are larger than fourths, eighths, and sixteenths and that one-eighth
of a whole is less than one-fourth of the same whole. They also learn that three-fourths of
a whole can be represented by three of the one-fourth pieces or by one one-fourth piece
and one one-half piece, that two of the one-eighth pieces takes up the same amount of
space as does one of the one-fourth pieces, and that there are sixteen sixteenths in a
whole and eight sixteenths in a half. These ideas emerge naturally as students use the kits.
After they cut the kits and learn to play the games, students experience follow-up
activities that help them understand equivalence and learn to represent and compare

Lessons for Introducing Fractions

fractions. Eventually, of course, students have to deal with fractions without referring to
pieces of paper or any other concrete materials, and these follow-up activities help

move students in that direction while still allowing them the support of their kits. Addi-
tional activities with the kits are also useful for introducing students to combining frac-

tions (see Chapter 15, “Only One”).

For students just beginning to learn about fractions, the fraction kit is the most effec-
tive introduction that I've found, even though it initially focuses only on a small set of
fractions—halves, fourths, eighths, and sixteenths. Later, extending the kit to include
thirds, sixths, and twelfths gives students the opportunity to investigate how these frac-
tions relate to halves, fourths, eighths, and sixteenths and further builds a foundation of
understanding that can then be extended to other fractions. My advice is not to skip this
chapter under any circumstances and to teach it in its entirety, even if you think that stu-
dents already understand these ideas. For more advanced students, the experience will
cement their understanding and also extend it. Trust me on this one.

The Lesson
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To prepare, I cut 12-by-18-inch construction

paper lengthwise into four 3-by-18-inch
strips. I used five colors and cut enough
strips so that every student would have two
of each color, allowing them to make a kit
to take home. I also made extra strips for
me to use to demonstrate and for extras in
case of cutting mishaps. So that I could dis-
tribute the strips more efficiently, I orga-
nized them into sets of five that included
one of each color. I made sure that there
were enough scissors available for each
student. Also, I made fraction dice from
cubes, one for every two students, labeling

1 1 1 1 1 1
the faces 5/ 3 3 3 Tgr and g

DAY 1

I distributed the sets of five colored strips I
had prepared and said to the students,
“You'll each make a fraction kit, following
along with me so that we all wind up with
the same fraction pieces. Then we’ll use the
kit for games and activities that will help
you learn about fractions. First, put the dark
blue strip aside. We won't cut that one at all.
Let’s start with the red strip.”

I've learned from experience that it’s
most successful to lead the students step-
by-step through cutting their kits and to
have all students use the same color for
each fraction. This avoids the kinds of mis-
takes that students make when they work
on their own. I have the students cut and
label one color strip before I give instruc-
tions for the next one.

I'modeled for the dass how to fold the red
strip and cut it into two halves. Most of the
students were familiar with the notation for
one-half, but I explained anyway. “After you
cut your strip into halves, label each piece. I
label them like this.” I wrote  on one of the
strips and explained, “There are two red
pieces that make the whole, and this is one of
them, so I write one-half on each to show that
it's one of two pieces of the whole. Cut and
label your two red strips as I did mine.”

I waited for all of the students to do this,
going over to make sure Tom understood
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the directions and then prodding Josh not to
dawdle.

I then explained to the students what
they were to do next. “Watch as I fold, cut,
and label my light blue strip into fourths.” I
folded it in half and then in half again and
opened the strip to show it divided into four
parts. Before cutting, I labeled each part m .

1 L 4 1
4 4 4 4

“Who can explain why it makes sense to
label each part as I did?” I asked. I called on
Maggie.

“You have four parts, and each part is
one of them,” she said.

I nodded and asked, “Does anyone have
a different way to explain?” No one volun-
teered. I then gave them time to fold, cut,
and label their light blue strips into fourths.

Next I picked up a purple strip. “Watch
as I fold it,” I said. I folded it in half, half
again, and then half again.

“How many sections do you think there
will be when I unfold it?” I asked. Some
thought six and some thought eight. I
unfolded the strip and we counted to verify
that there were eight sections.

“Raise your hand if you think you know
how I should label each of the parts,” I said.
I waited until practically everyone had
raised a hand. I called on Shannon.

“They're one-eighth because there are
eight parts,” she said.

“So what do I write?” I asked.

“A one over an eight,” she said. I wrote %
in the first section and asked, as I had done
with the fourths, “Who can explain why it
makes sense to label this part one-eighth?”
Hands shot up and I called on Davey.

“There are eight parts altogether and
that’s just one of them,” he said. I wrote w in
each section.

1
8
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Then, before having the students fold,
cut, and label their purple strips into
eighths, I introduced some vocabulary. “The
top number in the fraction is called the
numerator,” I said.

“Oooh, I know,” Claudia said. “The bot-
tom number is the denominator.”

“Yes,” I said, writing those words on the
board.

“What's the line called?” Libby wanted
to know.

I stopped for a moment. “I'm not sure it
has a fancy name like numerator or denomi-
nator,” 1 said. “I've always heard it referred
to as the fraction bar.”

“Well, how come they use it to write
fractions?” Libby continued. These are the
sorts of questions that Libby asked, and I
had come to understand that she really
wanted to know.

“Sometimes they use a slanty line,” Dan said.

“Yes,” 1 said. “You'll see fractions writ-
ten like this as well.” I wrote 1/8 on the
board.

Itook a stab at explaining about the
fraction bar. “You know about the symbol
for division,” I said to the class and wrote +
on the board. They nodded.

“One way we can think about fractions
is by thinking about dividing. When we
make eighths for our fraction kit, we're
dividing a whole into eight equal parts.
That'’s like dividing one by eight.” I wrote
on the board: I + 8. “You can think about
writing one divided by eight in the form of
a fraction by replacing the dots in the divi-
sion sign with the numbers one and
eight.”

It's important for students to understand
how fractions relate to division and this was
a chance to introduce the idea. I intended to
return to it at a later time.

“Any other questions?” I asked. Sean
raised his hand.

“Should we write the fractions before we
cut the pieces or cut them first?” he asked. In
contrast to Libby’s questions, Sean’s ques-

tions more often focus on what he needs to
do than on ideas he’s considering.

“Either way is fine,” I said. “Just be sure
when you're done that you have eight pieces.”

When they had all finished, I asked them
to count their purple eighths to make sure
they had eight of them. Then I modeled for
them how to cut their brown strips into six-
teenths. The paper gets awfully bulky when
the students try to fold the strip four times,
so I suggested that they first fold and cut
eighths and then fold each eighth in half to
make sixteenths. This makes sense to stu-
dents and helps reinforce that one-eighth is
equivalent to two-sixteenths. Some students
groaned as they labeled the sixteenths
because there are so many of them. The
experience of labeling is good, I think,
because it helps children understand why
sixteenths are smaller pieces even though
the fraction has a larger denominator.

After they had cut their pieces, I held up a
dark blue uncut strip. “How should we label
this one?” I asked. “We're not going to cut it.”

“How about one whole?” Robert sug-
gested.

Janie said, “I think one over one, like
this.” She traced ! in the air.

“Maybe just plain one,” Jennifer said.

“Any and all of those are okay,” I said.
“After you label your whole, put your initials
on the back of every one of your pieces so
that we can identify pieces that may get lost.”

“There’s a lot of pieces,” Josh complained.

“How many?” I asked, to shift the energy
from complaining to thinking mathemati-
cally. (There are thirty-one pieces in all.) “If
you're interested, try figuring that out in your
head first and then count to check.” Some of
the students were interested while others
just got to the task of writing their initials.

Teaching the Rules for Cover Up

After the students had written their initials
on each of their pieces, I taught them how to
play Cover Up. I had them gather around one
table to watch as I taught Sam and Andrew
how to play. (See page 145 for rules.)

“You each start with your dark blue
whole in front of you,” I said. “The idea is to
be the first to cover your whole completely
and exactly, with nothing extra hanging
over.”

I showed them one of the fraction dice
had made. “The die has one-half and one-
fourth each written once and one-eighth and
one-sixteenth each written twice,” I said.
“On your turn, you roll the die, see what frac-
tion comes up, and put a piece that matches
that fraction on your whole strip.”

I then had Sam and Andrew play. “Who
will go first?” 1 asked. They boys shrugged.
Then Andrew said that he would and he
rolled the die. It came up !, and Andrew
took one of his purple pieces and put it on
his dark blue whole strip. While he was
doing this, Sam reached for the die. I stopped
him, however. “It's important that you watch
each other. Sam, you need to watch to be
sure you agree with what Andrew does.
Andrew, when you've played, say ‘Done’ to
signal Sam that he can roll. Until Andrew
says 'Done,’ Sam shouldn't even reach for
the die.” Sam nodded and waited.

“Say 'Done,"" Davey said to Andrew.

“Oh yeah,” Andrew said. “Done."”

Sam reached for the die and rolled. He
got .. “Way to go!” he said, and put a red
half on his whole. Then he said, “Done.”

The Fraction Kit 15



Andrew rolled next and got £."Yuk,” he
said. “This is getting me nowhere.” Sam
waited a moment and then prompted
Andrew to say “Done.” Andrew did so and
Sam reached for the die. This time he rolled
1, put a light blue piece on the whole, and
said, “Done.”

Dan said, “Sam only needs another
fourth, but Andrew needs more.”

“Lots more!” Andrew added, reaching
for the die.

“Before you roll, can you tell how much
more you need to cover the whole?” I asked.

“Even a half isn't enough,” Claudia com-
mented.

“I think I need a half and a fourth and
something more,” Andrew said, studying his
board.

“He needs a half, a fourth, another six-
teenth, and then another fourth,” Jennifer
said. Jennifer wasn't correct, since a half
and two fourths would cover the entire
whole, but I didn't correct her or take the
time to have her check her prediction with
her pieces. Most of the students were more
interested in the game than my question, so
I kept the focus on the rules for play and
didn't further interrupt the game. I decided
that it was enough to plant the idea that
they might think about how much there was
left to cover.

Andrew rolled £. “Now that's better,” he
said, putting a light blue one-fourth piece
on his whole. “Done,” he said, passing the
die to Sam.

Sam rolled {. Some of the students let
out a cheer.

“Not so fast,” I said. “Remember what I
said about covering the whole completely
but exactly. The one-half piece is too big.”

“So what happens?” Lily asked.

“Sam can't put anything on. He has to
say 'Done’ and pass the die to Andrew.”

“Things are looking up,” Andrew said,
getting ready to roll the die. I let the boys
play out the game. Then I had the students
return to their seats to play with partners.
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Observing the Students

All of the students were interested in the
game and stayed engaged for the rest of the
period. I circulated as they played, watching
to make sure they were following the rules
and listening to hear what they were saying.

I'noticed that Joey and Robert were racing
through a game, rolling and putting pieces on
their whole strips but not paying attention to
what each other was doing. Also, they
weren't following the rule of saying “Done.” I
stopped the boys and talked with them. “Not
only is it good to check on what your partner
does, but I'm trying to slow the game down
enough so you also have time to think about
the mathematics involved,” I explained.

“What do you mean?” Robert asked.

“You can be thinking about what you
hope you'll roll next, or how many more
rolls you think you'll need to cover your
whole, or how much ahead one of you is
than the other. Remember the game is to
help you learn about fractions. I want you to
enjoy playing, but I also want you to do
some thinking.” The boys nodded. I made
one last comment.

“So, remember, no grabbing for the die.
Also, be sure to say 'Done’ after you play,
and pay attention to each other’s pieces.”
Again the boys nodded. I stayed for a bit
while they resumed play to make sure they
were following my directions. I had to talk
with several other pairs in the same way.

I then noticed that Carol and Sarah had
stopped playing and Carol was trimming
slivers from her fraction pieces. I've seen
other students do this and I talked to Carol
about why I thought it wasn't necessary.
“Measurement is never exact, so it's likely
that your pieces aren’t exactly the right
sizes. Trimming can't really solve that prob-
lem. What's important is that you think
about the fractional sizes the pieces are
supposed to be, rather than just relying on
the paper pieces you've cut.”

“I want them to be even,” Carol coun-
tered. I wasn't able to convince her of the

futility of trimming. Her sense of order

seemed somehow violated by the inconsis-
tencies. After a few more snips, she gave it
up and she and Sarah returned to the game.

When the class time was nearly over, I
called the students to attention and asked
them what they thought about the game.
Many of the students raised their hands. I
called on Tom first and got a typical answer.

“It's fun,” he said.

“What makes it fun?” I asked.

“Rolling the dice. Moving the pieces.
Watching your partner get stuck.” The oth-
ers laughed.

I called on Sarah. “I rolled one-half
twice in a row once and won,” she said.

“Me, too,” Lily chimed in.

“So you like winning,” I said. They nodded.

“Did anyone else roll one-half twice in a
row?” I asked. No one else had.

“I rolled one-sixteenth a lot,” Martin said.

“Yeah, me too,” Josh added.

“It's hard to get one-half,” Joey said.
“There’s only one of them on the cube and
there are two eighths and two sixteenths.”

Some nodded, indicating that they had
noticed the same thing. Claire, however,
carefully inspected one of the fraction cubes.
She looked at the fraction on each face.

“Oh yeah,” she said. “That explains it.”

“That explains what?" I asked.

“Why I didn't get one-half at all,” she said.

I then collected the fraction dice and
gave each student a plastic 1-gallon zip-top
baggie for their pieces. By folding the whole
in half, all of the pieces fit in nicely.

For homework that night, I had the
students each take home another set of
strips to cut into a fraction kit and to teach
someone at home to play Cover Up. |
wanted them to have kits at home, but I
didn’t want to risk having them take home
their class sets and not remember to bring
them back. I duplicated and distributed
the rules and also gave each student a
cube to make a fraction die. I knew that
some students would forget to return their

cubes, but I had extras and it wouldn't be
disastrous if I lost a few.

I planned to start the next day’s class by
having the students report what happened
when they played the game at home. Then I
would have them play again at the beginning
of the next day’s class. While they played, I
would circulate and have conversations with
as many of them as possible, asking how
much more someone needed to cover the
board, or how much farther ahead was the
person who was winning so far. This would
be valuable assessment time, but I also
wanted to be sure that I didn't interfere with
their enjoyment of the game. I planned to
use the second half of the next day’s lesson
for a brief class discussion about Cover Up
and then teach them how to play Uncover,
another game with the fraction kit.

DAY 2

I began class as I had planned, asking the
students about their experiences playing
Cover Up at home. They seemed to have
enjoyed the experience.

“I beat my dad three times,” Tom said.

“My mom said the game was fun,” Delia
said.

“I was really lucky. I kept rolling one-
half,” Sarah said.

Ithen told the students that I'd like them
to play for just a short while. “I want to be
sure everyone knows how to play the game.
Then I'll teach you another game to play
with the same pieces.” The students were
happy to return to the game.

As1observed them play, I tried to assess
their understanding as much as possible.
But I waited to interrupt until I was sure that
they were clear about how to play the
game. I tried to be sensitive not to interfere
with their enjoyment of the activity.

Jeremy had two fourths and one six-
teenth on his whole strip. I asked him how
much more he needed to cover the strip. He
shrugged, completely disinterested in my
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question and eager to take his turn and roll
the die. I didn't push it at that time.

But when I interrupted Jennifer and
Delia, they were more interested in my
question than the game. “The game is just
luck,” Jennifer said. She likes to think about
problems, and I saw Delia benefit from Jen-
nifer’s interest. The girls each had five
pieces on their whole strips. Delia had two
fourths, two eighths, and one sixteenth on
hers; Jennifer had one sixteenth, one half,
then three more sixteenths on hers.

Delia
polia
1 1 A | L[]
4 4 8 8 |16
Jennifer
1 1 1|11
16 2 16|16]16

Instead of asking them how much more
they needed to cover their whole strips, 1
asked, “Who's ahead?”

“I think I am,” Delia said. They pushed
their whole strips side by side. “See, I have
one-sixteenth more on mine.”

“How much more do you need to cover
your whole?” I asked them.

“I need one fourth,” Jennifer said.

“Ineed three more sixteenths,” Delia said.

“So I have a better chance of winning,”
Jennifer announced.

“No, you don't,” Delia said. “I'm ahead.”

“Yes, 1 do,” Jennifer answered. “I can win
in one turn if I'm lucky, but you have to take

three turns.” She turned to me and asked, “If
I don't like what I roll, can I skip my turn?”

Ithought for a moment. “I don't see why
not,” I said.

“Why would you skip your turn?” Delia
asked.

“Well, I wouldn’t really skip it. I'd roll
first and then decide. Because if I roll one-
sixteenth, then I'll need three more. But if I
roll one-fourth, I'm through in one roll, and
if1roll one-eighth, I could be through in one
more roll with another eighth.”
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“Well, roll then,” Delia said. She didn't
seem to grasp Jennifer’s strategy and was
more interested in continuing with the play.

But I was still curious about Jeremy. I
returned to him when he and Josh had just
finished a game. “Say, Jeremy, if you had put
just one red one-half piece on your whole
strip, do you know how much more you
would need to cover it entirely?” I had the
strips there and put a red on the dark blue.

“Easy,” he said. “Another half.”

“What if you had one half and one fourth
on it?" | asked, putting down a light blue fourth.

Jeremy looked for a moment. “You need

another light blue one,” he said, adding a one-
fourth piece to the strip. 1 didn't insist that Jer-
emy identify the light blue piece with its frac-

tional name. Instead I posed another question.

“Suppose you had this on your strip,” I
said. I removed both light blue pieces, left
the red one-half piece on, and placed a pur-
ple one-eighth piece next to it.

“That's hard,” he said. “Can I use the
pieces?”

“Yes, but tell me what you're thinking,” I
said.

“A light blue one fits,” he said, putting
on a one-fourth piece. “And there’s still
room, maybe for a brown or a purple. I'm
not sure.” He started to fit pieces on, relying
only on what he could do with the pieces,
not thinking about the fractions.

“Thanks, Jeremy,” I said. “I think this
might be a good problem to talk about with
the whole class.”

One or two encounters with a student don't
give me conclusive information about what he
or she understands. But over time, with more
conversations, I build deeper pictures of how
students think, what they know well, and
where the soft spots are in their understanding.

Teaching the Rules for Uncover

About fifteen minutes into the class period, I
called the class to attention. I said, “I'd like
to teach you the rules for playing another
game. It's called Uncover.” This time I wrote

the rules on the board so that students
could refer to them as I introduced the
game and when they played. This game is a
little more complicated than Cover Up. I had
also duplicated copies of the rules for their
reference. (See page 145 for rules.)

I had the class gather around Martin and
Lily to watch them play a game. I read the
rules on the board and had Martin and Lily
follow them. I had to remind both of them to
watch what each other did to be sure they
agreed. “You can't take the die to roll it until
the other player says 'Done,™ I said several
times. “It's important that you watch each
other’s moves to make sure you agree with
the exchanges or what’s being removed.”

After a few turns, Martin and Lily got into
the swing of saying “Done.” The others
watching chimed in as well, so they all got
into the habit of saying it. After this demon-
stration game, the students returned to their
seats to play in pairs.

Observing the Students

From playing Cover Up, some students were
familiar enough with the pieces so that they
could make exchanges easily. Joey, for
example, couldn't remove a piece after roll-
ing m on his first roll. “I'll exchange,” he said
to his partner, Josh, removing one of the
one-half pieces. “I'll put down four eighths.”
Joey reached for the eighths and laid them
in the vacant space.

Sarah had the same experience, rolling
m on her first roll. She deftly exchanged one
of the one-half pieces for two one-eighth
pieces and four one-sixteenth pieces.

At another table a bit later in a game,
Mariah was left with two one-fourth pieces.
She rolled 1. “Not again!” she said. “I'll get
ready for that.” She removed one of the
one-fourth pieces and efficiently reached for
a one-eighth piece and two one-sixteenth
pieces. “Now I'm ready,” she said.

Other students, however, needed to com-
pare pieces in order to be sure how to make a
fair exchange. Claire, for example, rolled ~|~m

on her first roll. Her partner, Sarah, had gone
first and made her exchange. Claire, however,
seemed unsure how to exchange. She
removed one of the one-half pieces and
mused aloud, “I think I'll take three of these
and three of these.” She took three of the one-
eighth pieces and three of the one-sixteenth
pieces. She began placing them carefully on
the vacant half of her whole strip. I watched
to see what would happen. Sarah was wait-
ing patiently but not paying close attention.

“Uh oh,” Claire said. “I think that’s too
many. Is it, Sarah?”

Sarah had been watching Joey and Josh
but turned back to look at Claire’s pieces.
“Take off one of the sixteenths,” she said.
“Then it works.”

Claire did that and announced, “Done.”

I didn't intervene. At this point, Claire
was focusing on the pieces and not thinking
about their fractional names and the rela-
tionships between them. I decided to allow
Claire time to play and see what she would
notice for herself with additional experience.

Jeremy was also unsure about how the
fractional pieces related to one another or
whether they did at all. His partner, Clau-
dia, watched him closely. “You can't do
that,” she said when Jeremy tried to
exchange a one-fourth piece for a one-
eighth piece and a one-sixteenth piece.
“They don't match up.”

“What do you mean?” Jeremy said.

“Look,” Claudia said. “There’s a space
left over. You have to put on another six-
teenth.” Claudia did this for Jeremy.

“Oh, I get it,” he said.

No matter how clear I think my direc-
tions are, there’s typically someone for
whom they don’t make sense.

The spirit in the class was high during
the game, with the sound of animated
involvement.

A (lass Discussion
About fifteen minutes before the end of class,
1 told the children that I would interrupt them
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in one minute for a class discussion. I've
found that when I give the children a warning
first, it's easier for them to stop their activity
when I ask them to give me their attention.

I'began the discussion by asking, “How
does this game compare to Cover Up?”

There was an outburst of comments.

“Cool.”

“It’s better.”

“I won twice.”

“I like this one.”

“Wait, wait,” I said. “Raise your hand if
you want to tell how you think the games
compare.” I called on Andrew.

“I'think it's better,” he said. “You get to
decide what to do, and 1 like that.”

I called on Delia next. “You can play a
different way each time.”

“Explain more about that,” I said.

“Well, the first time I just exchanged a
one-half piece for two fourths, but then I kept
rolling eighths and sixteenths,” she said. “So
the next game 1 did a different exchange.”

Other students were also interested in
explaining the exchanges they made and 1
kept the discussion going until the end of
class. For homework, the students were to
take home the rules and play Uncover with
someone in their families.

DAY 3

At the beginning of class I had the students
report what happened when they played
Uncover at home. Many were eager to
report who won and how many times.
Some had developed theories about rolling
the cube to get the desired outcome, by
dropping it from on high to keeping it close
to the tabletop. Most agreed that Uncover
was a better game than Cover Up.

“There isn't much strategy with Cover
Up,” Maggie said.

“There isn't any strategy with Cover Up,”
Andrew countered.

“It’s just luck,” Lily added.
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“What strategies did you use for your
first roll when playing Uncover? 1 asked.
Conversation burst out. Students were
eager to report their ideas. I quieted them
and asked them to raise their hands if they
wanted to tell their ideas. Robert went first.

“If 1 don't roll one-half, then I exchange
one of the one-half pieces so I have one
fourth, one eighth, one sixteenth, and one
sixteenth,” he said. “Then I know I can take
off something on my next roll.”

“And if you roll one-half?” I asked.

“Then you just take it off,” he said.

Irecorded Robert’s strategy on the board:

Strategy for Roll #1
Ifyou don'troll §, exchange one of the 1
pieces for §, 4, &, and .

Some other students commented that
they used the same strategy, but Claudia
had a different approach. “I exchanged for
just eighths and sixteenths,” she said.

“How many of each?” I asked.

“Two eighths and four sixteenths,” Clau-
dia answered. I recorded Claudia’s sugges-
tion underneath Robert’s:

1 1 1 1 |

8’ 8’ 16’ T8’ 16’ 16

“That doesn’t work,” Dan said.

“Yes, it does,” Janie said. “Look. Two six-
teenths make an eighth, so it's the same as
four eighths, and that’s a half.”

Dan thought for a moment. “Oh yeah,”
he said.

“I don't agree that Claudia’s idea is a
good one,” Davey said. “She has too many
pieces to take off.”

“So you think Robert’s idea is better?” I
asked.

“No,” Davey said. “He has too many
pieces, too. I exchanged for one fourth and
two eighths.” I recorded Davey’s idea:

I 11

48 8
“What do you think about Davey’s idea?”
I asked the class.

Claudia was insistent. “He may have
only three pieces, but one fourth is just as
hard to get off as one half. You may as well
leave the one half.”

“But it's easier to get eighths off,” Davey
said, defending his choice.

I took the opportunity to talk about the
probabilities of each of the fractions coming
up when the die was rolled. “There’s only
one chance out of six to roll one-half when
you roll the cube,” I said. “Who can explain
why that makes sense?”

I waited to see who would raise a hand.
About half of the students did, and I called
on Libby.

“There are six sides, and one-half is only
on one of them,” she said.

“Yes,” I said. “A cube has six faces and
each face has the same chance of landing
up. Since one-half is written on only one
face, it has a one in six chance.” I used the
correct terminology of face instead of side.

“And one-fourth has the same chance.
It's written only once,” Joey said.

“] agree,” 1 said. “The probability of roll-
ing one-half is one out of six. And there’s
also a one-sixth chance that you will roll
one-fourth.” I wrote on the board:

P(3) =3

-

P(})=

P(7g)= |

“What do you think the probability is of

rolling one-eighth?” I asked. Hands shot up.

I called on Sarah.

“It's two-sixths,” she said.

“Why do you think so?” I prompted.

“Because one-eighth is on two sides,”
she said.

“It's the same for one-sixteenth,” Sam
said. “It's on there twice, t00.”

“Sometimes you should exchange one
way and sometimes the other,” Libby said.
“You can get different rolls at different
times.”

I then introduced a variation on the
rules for Uncover. When I had taught the
game to a different class, one of the
students, Jose, had raised a question. He
had asked, “If I don't have a one-fourth
piece on my board but I have two one-
eighth pieces, and I roll one-fourth, can I
take off the two one-eighth pieces?”

I hadn't addressed that possibility in the
rules I had written, but in thinking about his
question, I decided Jose’s idea was mathe-
matically sound. Also, looking for combina-
tions of pieces would certainly support
children’s mathematical thinking. However,
the suggestion hadn’t come up in this class,
so I explained Jose's idea.

“Any combination of pieces is fine as
long as they add up to the fraction that
comes up on the die,” I told them.

“That's the way we played last night,”
Delia said. “It was my mom'’s idea.”

“Ohhhh,” Claudia said, always quick to
understand a new situation. “Maybe you
don't need to hold on to the one-half piece
at all.”

For the rest of the class period, 1 had
them play Uncover with this new variation.
For homework that night, I told the children
they were to play either version of Uncover
with someone at home and also to think
more about what might be a good strategy
for exchanging on the first roll.

DAY 4

I began class, as I had done on the two
previous days, by having the students
discuss their experiences from the night
before. Instead of having a class discus-
sion, however, I asked students to talk in
small groups. In this class, the same stu-
dents typically volunteered in whole-
class discussions, and having students
talk in small groups encouraged more of
them to share their ideas. After the
groups had the chance to talk, I called the
class to attention.

The Fraction Kit 21



Sam raised his hand, eager to report
what his group had decided. He said, “We
all liked the new way of playing better. It
lets you think more.” There was agreement
from others in the class.

Lily had something different to report
from her group. “We tried those strategies
from yesterday and agree that they're all
about the same,” she said. There was an
outburst of protest from others. I quieted
the class and returned to Lily.

“Can you explain your group’s reason-
ing?" I asked.

“Well, you don't know what you're
going to roll and it's all luck, so it doesn't
matter which way you go.”

Josh waved his hand to disagree. “We
know for sure that Davey’s is better than
Robert’s because Davey only has three and
Robert has four, and the chance of rolling
one-eighth and one-sixteenth is the same,
so Davey has a better chance.”

“But it's still luck,” Dan, a member of
Sam’s group, chimed in. I reminded Dan not
to blurt out and then called on Jennifer.

“We agree with Josh’s group, and we
think that Claudia’s idea was okay because
her fractions are all more possible, but we
still think that Davey will win. At least that’s
what happened when we played.”

Joey had a suggestion to offer. He and
Sam had played the game after school and
added another rule. “It’s like a fourth choice
when you role,” Joey explained. “If you
want, you can put one of your partner’s
pieces back on his whole.”

Sam added, “As long as there’s room,
you can do it. It's good in an emergency.”

“It makes the game last longer, but it's
better,” Joey said.

Sam laughed. “Yeah, we finally made a
rule that you can do it only ten times in a
game. It's like having only so many time-
outs.”

The rest of the class was very interested
in playing this version, but I had other plans
for the rest of the period. When the other
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students played it later, however, it was a
big hit and became Uncover, Version 3.

Introducing Cover the Whole
“You'll have a chance to try out Joey and Sam's
game and also to test your theories,” I said.
“But now I'd like to introduce two other activi-
ties that you'll do with your fraction kits.
They're not games but explorations that I think
will help you learn more about fractions.”
I'wrote the names of the activities on
the board:

Cover the Whole
Comparing Pairs

“Can we work with partners?” Claire
wanted to know.

I replied, “You can talk with others, but
you each have to do your own work and
hand in your own papers.” In learning situa-
tions, I want students to have as much sup-
port as possible, and talking with
classmates is a way to provide that support.
But I also want all students to have the
experience of recording fractions, explain-
ing their reasoning, and being responsible
for their own assignments.

I began by explaining Cover the Whole.
“In this activity, you cover your whole strip as
you do when playing Cover Up, but you don't
have to roll the die or play the game. Just
make a train of pieces that covers the whole
strip exactly.” I took a moment and had each
student cover his or her whole strip.

I then asked Libby what she had done.
“Tell me the pieces you used, reading from
left to right across your strip, and I'll record
what you tell me.” As Libby reported, I
recorded the fractions on the board:

11 1 1 1

4 4 4 8 8

Then I added plus signs and = I to write
a complete mathematical sentence:

T R Y B
N+M+N+m+m|~

“Who can explain why it makes sense to
put in plus signs and write ‘equals one’ at
the end?” I asked.

“Because plus is adding and you're mn.E-
ing more pieces to the board,” Mariah said.
“If you add them all up you get one,”

Davey added.

“Yeah,” Joey said. “The two eighths make
one fourth, and four fourths make a whole.”

“Is this what we do?” Lily wanted to
know. “It's easy.”

“Yes,” I answered. “You'll each cover
your whole strip with pieces and record what
you did in a complete mathematical sen- .
tence as I did for Libby's. You need to do this
for at least five different combinations of
pieces. Then there’s one more step you need
to do for each of your sentences. You have to
shorten them, if it's possible. Watch as I
shorten what Libby reported.” I wrote:

.w NI
its5=1

“Who can explain why this shorter sen-
tence is equivalent to the longer one?” I asked.

"What does equivalent mean?” Sean asked.

“It means the same,” Jennifer answered.
“They're not exact, but they mean the same
thing.”

I added, “If I saw just the shortened sen-
tence, I would still be able to figure out
which pieces Libby had used.” Sean mmm.Bmg
satisfied and there were no other questions.
Because the students had experience play-
ing Cover Up and Uncover, talking mco.E
fractions like three-fourths and two-eighths
wasn't new, and the use of the correct nota-
tion was an easy connection for them to
make.

The students worked for the rest of the
period on Cover the Whole. (Figures 2-1 and
2-2 show what two students did with Cover
the Whole.) A few who finished early
returned to playing Uncover.

DAY S5

To begin class, I said, “I'm going to ::6-

duce two new activities for you to do with
your fraction kits.” I gathered the mﬁcao.:ﬁm
so that they could see me use the fraction
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AA A A Arigure 2-1 Delia had a unique re-
cording system for keeping track when she
shortened her sentences.

pieces and also see the board. I wrote the
names of the activities on the board:

Comparing Pairs

What's Missing?

To explain Comparing Pairs, I wrote an
example on the board that was like those
on the Comparing Pairs worksheet:

3 9
8 716
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A A AAAFigure 2-2  Carol completed the as-
signment quickly and correctly.

I began, “For each problem like this, you
write the symbol for less than, greater than,
or equal to in between the two fractions to
make it a true statement. You can use your
fraction kit pieces to figure out which sign to
write.” [ wrote the three symbols on the
board and reviewed them with the class:

= isequalto
> Is greater than

< Isless than

I'then used a fraction kit to model for
the class what to do, explaining as I
arranged the pieces. “First I make a train for
three-eighths using three of the one-eighth
pieces. Below it I make a train that is nine-
sixteenths long.” I lined up nine of the one-
sixteenth pieces. “I can see that the nine-
sixteenths train is longer, so I know that
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nine-sixteenths is greater than three-
eighths.”

LJ1j1ft)1f{1j1({1]1
16(16|16|16|16]16]1616[16

“Who would like to come to the board
and write in the correct sign?” 1 asked. I
waited to see who would volunteer. When
about half the students had raised their
hands, I called on Carol. She came up and
carefully wrote the “less than” sign. “I
remember it's this one because less than
goes like the letter L,” she commented.

I'then showed the class the worksheet on
which I'had written ten pairs of fractions for
them to compare. “You'll see that there are
spaces for two more problems,” I said. “Make
those up with any fractions you choose and
then solve them.” The problems students
would make up would give me some infor-
mation about their comfort with fractions.

“There’s one more part to this assign-
ment,” I said. “When you've solved all of the
problems, you have to explain three of
them. Who can explain why nine-sixteenths
is more than three-eighths?” Only a few stu-
dents raised their hands. As I usually do
when students seem hesitant, I asked the
students to talk with their neighbors. I
repeated the question before letting them
begin talking. When I called the class back
to attention, more hands were raised and I
called on several students to reply.

Sam explained, “Well, it takes two six-
teenths to make one eighth. So that means
that you need four sixteenths to make two
eighths, and four more to make three
eighths.” Sam seemed to understand the
relationship between eighths and six-
teenths, but he made an error in his think-
ing. After using four sixteenths to make two
eighths, it would take only two more to
make three eighths.

“How many sixteenths altogether would
make three eighths?” I asked him.

Sam replied, “Two and two are four and
four more . . . no, no, I mean two more.
Wait, I'm mixed up.”

Several students’ hands went up. “Let’s
give Sam a chance to think,” I said. “He has
a good idea and just needs to look at it
again. Take your time, Sam, and try again.”

“Okay,” he said. “It's six.”

“Six what?” I probed.

“You need two, four, six of the six-
teenths to make three of the eighths,” he
said, now with certainty.

1 pointed to the problem on the board
and said, “How does that help you explain
this problem? Why is three-eighths less than
nine-sixteenths?”

Sam said, “Because three-eighths is six-
sixteenths, and nine-sixteenths is more.” I
nodded and recorded on the board:

32 3-8 2 is more.
wANvmnm:mmmnahSQRGS

“1t would be helpful if you also wrote
about how you knew that three-eighths is
equal to six-sixteenths. Then I'll know more
about how you are thinking. Sam, can you
explain that part again?”

Sam said, “It takes two sixteenths to
make one eighth, so you need four for two
eighths and six for three eighths.”

“That’s good and clear to me,” I said, and
added to what I had written on the board:

m <% 9 because m = NIm n:a >, is more.

It Bw& > to 5&8 3 moko: :mm& m\owm

and N\S 5

The struggle to get Sam to clarify his
thinking was worth the effort, not only for
him but for the others to hear.

“] have an easier way to explain,” Jenni-
fer said. “Nine-sixteenths is more than one-
half and three-eighths is less than one-half.”
I :ommmm and wrote:

3 9 ! 1
3 <18 umnm:mm 7z > m:m <3

I then said, “Both of these are fine. On
your paper, you need to explain in some
way that makes sense to you. If you are
having difficulty, talk to a neighbor or ask
me for help.”

“Do we have to write for all of them?”
Dan asked.

“No,” ] answered. “You have to write
'because’ explanations for three of them,
and then also for one of the problems you
make up.” (See Figures 2-3, 24, and 2-5 for
examples of the work students produced for
this activity.)

1 then gave directions for What's Miss-
ing? Although the problems were different,
the directions were the same—solve the
problems, explain three of them, make up
two of your own, and explain one of those. I
did an example on the board using fractions
that I knew would be easy for the students

Comparing Pairs
Write ">", "<, or "=" in between each pair to make a true statement.
v == s bpcUAse 2 3_ :_\ F _
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A A AAAFigure 2-3 For one of the problems

he made up, Philip compared 222 0 1.
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Comparing Pairs
Write ">", "<”, or "m=" in between each pair to make a true statement.

L = m vecause WE = \Z o v\m 1S A
Wﬂﬂwv.
2 m B> s
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A AAAAFigure 2-4  George used the same
reasoning to explain two of the problems—
#9 and #12.

to think about without the fraction pieces. I
wrote:

;O

2 7

“What number goes in the box to make
this statement true?” I asked. Hands flew up
and I called on Sarah.

“A two,” she said. Then she added,
“Should I explain?” I nodded.

“One-fourth is half of a half, so it takes
two of them to make one-half.” I wrote on
the board:

1 _2 I
5=% Wmnn:mm 3 Ishalfof

make 3.

“Does anyone have another way to
explain?” I asked. I called on joey.

“It's kind of the same way,” he said.

“Let’s hear anyway,” I replied.

Joey explained, “One-half is two times
one-fourth, so you need two of them.” I
recorded his idea:

1 : 2
5,501t takes o
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Comparing Pairs
Write ">", "<", or "=" in between each pair to make a true stement,
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A A AAAFigure 2-5 Elizabeth wrote clear
explanations about how she compared the frac-
tions.

1 _2 1 i 1
373 because 3 IS two times 3, Soyou

need 3 to make 1.

I gave one last direction. “Remember to
write explanations for three of the problems
I put on the worksheets, then also for one of
your own.” The students got to work and I
circulated, observing, answering questions,
and keeping students on task. (Figures 2-6
and 2-7 show how two students worked on
this activity.)

Challenge Problems

At times at the beginning of class, or when
a few minutes remained at the end of a
period, I asked the children to close their
eyes, visualize their fraction pieces, and
answer questions as I posed them. The
questions I asked were like the following:

How many eighths are there in one-half?
How many eighths are there in one whole?

e

‘What's Missing?

‘Wite a number in each box to make each sentence true. For three of them, explain.
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Make up two of your own. Solve both and explain one.
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A A A A AFigure 2-6 Marlo was the only stu-
dent who used the idea of tripling to explain two
of the statements.

How many eighths are there in three-fourths?
How many sixteenths are there in one-half?
How many sixteenths are there in three-

eighths?
How many eighths would be needed to cover

two wholes?
How many fourths are in one-half?

Sometimes I would also ask students to
explain their reasoning, noting when mE-
dents didn't rely only on their fraction kits
but also on the relationships between
numerators and denominators.

For example, one day a few days later, I
began class by saying, “Raise your :m:a if
you know how many eighths there are in
one-half without having to look at your
fraction kit,” I said.

“What do you mean?” Robert asked.

“If you were going to cover one of your
one-half strips with one-eighth pieces, how

‘What's Missing?

Write & number in each box to make each sentence true. For three of them, explain.

Example: Wn En. an&nn“wsoao.i G fr g wo.:_axm
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AAAAAFigure 2-7 Ruthie used sketches for
three of her four explanations.

many pieces would you need?” I asked. 1
called on Delia.

“] think it's four,” she said.

“Is that a maybe answer or are you
sure?” I asked.

“No, I'm sure,” Delia said.

“How do you know?" I asked.

“Well, I know that two-eighths make
one-fourth, and you need two one-fourths
to make one-half, so you need four of the
eighths,” she said. I wrote on the board:

LNV
I
LU LN

4 _ 1
S0z =3

Delia nodded to indicate she agreed
with what I wrote. Davey had a different
way to explain. “Eight of the eighths cover
the whole strip, so if you cover up half of the
strip, then you use only four of them.”
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“That makes better sense to me,” Lily £-2
said.

“Does anyone have another way to
explain?” I asked. No one volunteered.

“Here’s another question,” I said. “How
many eighths would cover two whole strips?”

"We don't have enough for that,” Tom said.

“We could share,” Jennifer said.

“How many?” I asked. “Talk about this at
your tables.” Noisy conversation broke out
and after a few moments hands were wav-
ing. I called on Joey.

“You'd need sixteen, because you need
eight for one strip and then eight more for
the other, and eight plus eight is sixteen.” |
wrote on the board:

“That looks weird,” Claudia said.

“What looks weird?” I asked.

“The sixteen over eight,” she said. “But I
kind of get it.”

“Me, too,” Sarah said.

“I don’t,” Carol said.

“Can I explain?” Sam asked. I agreed.

“If you have one whole covered with
eighths, then you use all of them, and that’s
eight,” he said. “For two wholes you need
eight more. And two eights make sixteen.” I
wasn't sure if Carol and some others under-
stood, but I knew that they would have
other opportunities to encounter this same
idea. I continued with the lesson I had
planned.

Questions and Discussion

A A A A A A A A A A A A A A A
LAAALAALA ALAAAALAL FYVYVVY

A AAAAAAAALAL hAAAAAAAAAGRDRAGLAA
FVVYVVYVYVVVYVY T YYVYVVYVYVYY YYVYVYVVY]

I noticed when I had my students cut their Jfraction kits that some of their pieces
were uneven, and some students tried to trim their pieces to make them all the
same size. How would you handle these situations?

I've had these very things happen. Regarding the unequal pieces, I tell the students, “Mea-
surement is never exact, so it’s likely that your pieces won't be exactly the right sizes. There
may be some difference, for example, among the sizes of your eighths. That makes it all the
more important to think about the fractions and the fractional sizes of the pieces, rather than
relying only on the paper pieces you've cut.” I try to discourage students who want to be exact,
trimming slivers off pieces that seem “off” to them. But even though I explain the futility of trim-
ming, some students insist on doing so, as if their sense of order is somehow being violated by
the inconsistencies. Still, I keep the emphasis on talking about the ideas of the fractions, not
relying on the pieces alone for proof.

A How do I deal with students who race through the games and don’t pay attention to
what their partners are doing?

When I notice that happening, sometimes I talk with the particular pairs and sometimes
with the entire class. I explain why they should pay attention to each other’s moves. I say, “Not
only is it good to check on what your partner does, but I'm trying to slow the game down
enough so you also have time to think about the mathematics involved, such as what you'd like
to roll next, or how many more rolls you think you'll need to cover your whole, or how much
ahead one person is than the other. Remember the game is meant to help you learn about frac-
tions. I want you to enjoy playing, but I also want you to do some thinking.” I also reinforce the
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rules: “No grabbing for the die. Be sure to say ‘Done’ after you play. Pay attention to each other’s
pieces.”
When you’re observing the students play, how do you decide when to ask them
about how much more they need to win, as you did with Andrew when he and Sam
were playing and the class was watching?

Because I'm interested in assessing what students understand, I want to find zBm to ask all
of them. But I try to balance my need to probe their thinking E:w their :wma to experience .5@
game, so I tread lightly. As an alternative, I sometimes give a written assignment, E.wﬁ a quick-
write, and ask students to respond to questions such as “If I had one-half and one-sixteenth on
my board, what would be the fewest rolls possible to cover it completely? What would the rolls
be?” A class set of papers would give me a sense of the overall progress of the class as well as
information about what individual students understand.

How do you know when it’s a good time for a class discussion or when students

need more time to play the game?

Cover Up isn't very complicated or demanding. As soon as they've all m«mm@oa Em rules and
have had the chance to play five games or so, it's fine to have a discussion. <<:.: this class, even
though Cover Up is a game merely of luck, the children seemed willing to play it more. I observe

carefully to be sure that I introduce Uncover, which is a more n:m:ms.mm:m mmBo,.cmmoa their
interest dissipates. Uncover invites more thinking, both about strategies for playing and about

fractions.

At the end of the third day, you gave a homework assignment asking mE&n”:R to try

the strategies other students had suggested. What if none of those strategies had

come up?

This is a good question and illustrates the benefit of ﬁ@mnEsm. the same lesson to different
classes. In another class where none of the students came up with strategies, I told the class
about the ideas that students in other classes had had. I wrote on the board:

Possible Strategies for Roll #1

Ifyou don’t roll m exchange one of the m pieces for one of these sets of pieces:

1.

2 5575 16 T6

3. %, % and m . .

Then I gave the assignment of trying these strategies at home and seeing which they
thought was best and why.
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Cover Up

You need:

your fraction kit

. . 11 1 1 1 1
a fraction die with faces marked 51 2/ 8 B TE e
a partner

Rules

1. Take turns rolling the fraction die.

2. On your turn, the fraction that comes up on the die
tells what size piece to place on the whole strip.

3. Check with your partner to be sure he or she
agrees with what you did.

4. After finishing your turn, say “Done” and pass the
die to your partner.

5. The first player to cover his or her whole strip

exactly wins. If you need only a small piece—! or

1 . 8
- for example—and you roll a larger fraction—;
or 11’, for example—you can’t play. You must roll a

fraction smaller than or exactly what you need.
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Uncover, Version 1

You need:

your fraction kit

: L 11 1 1 1 1
a fraction die with L L
a e with faces marked 3/ 3 B B TE T8
a partner
Rules

1.

2.

6.

Each player covers his or her whole strip with the two L

pieces. 2
Take turns rolling the fraction die.
On your turn, take one of three options:

e remove a piece (only if you have a piece the size indi-
cated by the fraction facing up on the die);

e exchange any of the pieces on your whole strip for
equivalent pieces;

e do nothing.

Check with your partner to be sure he or she agrees with
what you did.

After finishing your turn, say “Done” and pass the die to
your partner.

The first player who removes all pieces from the whole
strip wins.

NOTE 1: You may not remove a piece and exchange on the
same turn; you can do only one or the other.

NOTE 2: You have to go out exactly. That means if you have
only one piece left and roll a fraction that’s larger, you may
not remove the piece.
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Uncover, Version 2

The rules are the same as for The Game of Uncover except
for the first option of rule 3.

You need:
your fraction kit

a fraction die with faces marked

1
M\

11 1
'8’ 16' 16

/

BN
ol =

a partner

Rules :

1.

2.
3.

5.

6.

Each player covers his or her whole strip with the two 5
pieces.

Take turns rolling the fraction die.
On your turn, take one of three options:

e New Rule: remove one or more pieces from your board
as long as they add up to the fraction facing up on the

die;
e exchange any of the pieces on your whole strip for
equivalent pieces;
¢ do nothing.
Check with your partner to be sure he or she agrees with
what you did.
After finishing your turn, say “Done” and pass the die to
your partner.
The first player who removes all pieces from the whole
strip wins.

NOTE 1: You may not remove pieces and exchange on the
same turn; you can do only one or the other.

NOTE 2: You have to go out exactly. That means if you have
only one piece left and roll a fraction that’s larger, you may not

remove the piece.
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Wipeout

You need:

pattern blocks

1

on die wi 1 11 1 1
a fraction die with faces marked 5, 3, 3, 2, 7, ¢

a partner

Rules:

1. Decide if you each will start with one, two, or
three hexagons.

2. Take turns rolling the fraction die.
3. On your turn, take one of three options:

e remove a block if it’s the fractional part of the
hexagon indicated by the fraction die;

e exchange any of your remaining blocks for
equivalent blocks;

e do nothing.

4. Check with your partner to be sure he or she
agrees with what you did.

5. After finishing your turn, say “Done” and pass the
die to your partner.

6. The first person to discard all of his or her blocks
wins.
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Pick Two Pick Three

You need: You need:
your fraction kit your fraction kit
1. Make a train of two pieces on your whole strip 1. Make a train of three pieces on your whole strip
using pieces that are not the same color. using pieces that are not all the same color.
2 Record. (It's okay to use two of one color and one of

. : : : another color.
3. Build another train the same length using pieces d and _v h ¥ bl
that are all the same color. 2. _Nmmoﬂ and a mow. orten, I possible. . .
4. Record only one fraction. 3. Build another train the same length using pieces

: : that are all the same color.
5. Try to build other one-color trains the same length.

For each, record. _ 4. Record only one fraction.
5. Try to build other one-color trains the same length.
Example: For each, record.
1 1] Example:
2 16
1]1(1)1fj8|1]1(1]1 1 1 1
16{1616(16|16(16|16|16]16 8|8 2
1 1 1 1 1 1
Ty 1 -3 |7 |7 |8|F|F
2 76 16 n n n
4 4 4
1,1 1 _6_3
stet27387 3
2,1
gt 2
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You need:

Roll Five

your fraction kit
fraction die

Roll the fraction die five times and build a train with the
pieces that match the fractions that come up.

2. Record and also shorten, if possible.
3. Build another train the same length using pieces that are
all the same color.
4. Record only one fraction.
5. Try to build other one-color trains the same length. For
each, record.
Example:
1 1 1 1 1
2 4 4 8
J U 0 TR IO 1 U 0 U U I O U W I O 0 U O
8 8 8 8 8 8 8 8 8 8 8 8 8
11|11 |L
8 8 8 8 8
1,1 ,1,1,1_13_.5
273+ 3%v275557 8
2,2 1
27273

Can you figure out two more ways to cover this train?
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Make a Whole

You need:

your fraction kit
fraction die

1.
2.

3.
4,

Roll the fraction die twice and record the fractions that
come up.

Figure out what one fraction you would add on to these
two to make one whole. Use your fraction kit to help by
putting on the pieces from your two rolls and then figur-
ing out what pieces, all of the same color, you need to
add to cover the whole strip exactly.

Record.

Try to find other fractions that would also work. For
each, record.

Examples:

ol =

Q= ml.—-
+

N Ny J V)
|
—_

1
16{16|16(16[16{16[16]16{16|16|16(16

2 _ 1
+Nm

ol =
ol = | oo~
—
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