Paterials

Transparency of
Fraction Track
Gameboard, page 1
Overhead projector and
pen

Ruler (1 per student)

Fraction Track

Gameboard, pages 1
and 2 (1 per student)

Transparent tape
Scissors
Fraction Cards (1 deck

- tales pud-
per 3-4 students) P%- > +

B-Equivalents Chart- ©2¥ds

Student Sheet 14 (1 per
student, homework)

Chart paper (optional)

Halfway Across
the Fraction
Tracks
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Studenis complete a set of Fraction Tracks, another linear model, show-
ing all fractions between 0 and 1 for halves, thirds, fourths, fifths, sixths,
eighths, and tenths. Students look for fraction equivalents and write about
patterns they see. They count by fractions across the Fraction Track game-
board, a set of number lines from 0 to 2. Working in groups, students
order fractions by size and play the game Capture Fractions. Their work
focuses on:

@ identifying positions of fractions between 0 and 1 on a number line
B labeling fractions on number lines

B comparing fractions with different denominators

B using equivalencies to place fractions on a set of number lines from
Oto1l

B comparing the relative size of fractions up to 32

Display the transparency of page 1 of the Fraction Track Gameboard.

For this number line model, points are numberad to show their distance
from 0—that is, on the thirds track, points are numbered successively from
left to right, 93, 3, 233, 1. To distinguish this from an area model that might
number each portion by size (or ¥3, ¥3, 3), introduce the labeling of the
board by suggesting that a little creature is walking across each of the
tracks from left to right. If stops to rest at the dots.

< Tip for the Linguistically Diverse Classroom Make a litile skeich of
this creature on the transparency. Point to its legs and use your fingers to
represent walking along the track, or number line.

This set of fraction tracks is like your fraction strips all lined up below
one another. You are going to finish marking and labeling the tracks to
make a board for a fraction game, The top track shows halves, the next
irack shows thirds, and so on,

Suppose an ant starts at the %2 [zero-halves] dot on the fop track and
starts walking along the line. Halfway across, the ant stops for a rest
at the place labeled one-half. If this ani later starts walking across the
fourths track and stops to rest halfway, where will that he?
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On the transparency, make a dot on the fourths track directly in line with
the ¥2 on the halves track. To do this, demonstraie how to hold a siraight-
edge vertically through the 12 and (unlabeled) %10 dots to place the dots on
the midpoint of other tracks.

What should we write to label this halfway point on the fourths track?

If students suggest labeling this point ¥2, remind them that this is the
fourths track. When you hear the name two-fourths, label the halfway dot
with the fraction #4.

What other track already has a dot at the ant's ha,lfway stopping point?

When students identify the fraction name, write the fraction %10 at the
halfway dot on the tenths track.

What other tracks should have a dot for a fraction at the halfway point?
How can you tell which other tracks will have dots for stopping places
exactly halfway across? Which tracks will not have any dot halfway
across? What would the label be for a dot halfway across the eighths
track? What are the fraction names of the other halfway dots?

See the Dialogue Box, Equivalents on the Fraction Tracks (p. 52), for one
class’s discussion of finding equivalents to one-half,
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Labeling the
Fraction Tracks

Patterns on the
Fraction Tracks

With the transparency still on the overhead, distribute student copies of
page 1 of the Fraction Track Gameboard. (Hold page 2 for a later activity.)
Suggest that students use the transparency as a model for placing and
labeling dots halfway across their iracks.

When students have marked all the halves, they work together in pairs
or small groups to figure out how to continue marking and labeling their
Fraction Tracks. Suggest that they work in pencil,

Be sure students realize that they have to place additional dots on the
iracks before they complete the labeling. Also, waich for students puiting a
fraction in every row under the halfway doi—for example, writing 3/ lined
up as equivalent to 1/2. If this happens, you can simply point out that the
intervals on their fifths track don’t seem equal, and the students will even-
tually work out ihe inconsistency.

It’s best to let students decide for themselves how to do this task. To know
where to place the dois, some students may measure tracks or portions of
tracks. They may notice that 15 and 25 are already marked and use the dis-
tance beiween them to measure and mark the dot for 35. Or they might use
a ruler and find that the tracks are 832 inches long, so a half is 414 inches
and a fourth is 218 inches, Some students may eyeball where dots should
go, for example, marking the dot for 5 approximately halfway beiween %6
and 1. Some students may use equivalents to help them, especially for
identifying 24 from 12, and 48 from %4, and 13 from %.

When students have finished marking their Fraction Tracks, they work
together in small groups to write about the following:

1. Equivalent fractions I can find on the tracks
2. Patterns I see in the Fraction Tracks

They can write their responses on the back of the gameboard or on note-
book paper.

Students have in front of them their own copies of the Fraction Track
Gameboard, page 1. Ask them to share equivalent fractions they have
found and patterns they see on the Fraction Tracks.
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You might begin by asking what clues students used to help them place
additional dots on the tracks. Then elicit observations about the general
patterns on the iracks. One frequently noticed pattern is that equivalent
fracitons for V2 fall on those tracks with even numbers (or multiples of 2)
as denominators.

Students also commonly notice that the fractions form a patiern like an
arch. Students might observe that from the top of each arch, denominators
increase by 1 going down both sides {as far as the sixths track), and
numerators are all the same on the left side of the arches, while they
increase by 1 going down the right side (as far as the sixths track}. You
might ask students what fractions are missing and how they would fit in
with the patterns. That is, would the pattern be maintained if the game-
board included fraction tracks for sevenths and ninths? if it were extended
to include elevenths and twelfths?

As students tell what equivalent fractions they have found, point these out
on (or add them to) the class Ecquivalents chart.

Distribute page 2 of the Fraction Track Gameboard, scissors, and transpar- COllIltiIlg hy
ent tape. Allow time for students to assemble their gameboards by taping Fractions
page 2 to page 1. They fold back or irim off the left edge of page 2 and ct

overlap the dots labeled with 1’s to make seven continuous number lines,

from O to 2. Tomorrow, students will use this board to play a game. Today,

they become familiar with what’s on it.

How are the fraction tracks on the second sheet of the gameboard the
same as the tracks on the first sheet? (They both show number lines for
fractions, with one denominator on each line; equivalenis line up under
each other.) How are they different? (The number lines run from 1 to 2
instead of 0 to 1; these tracks include mixed numbers.)

For practice in working with the fractions on the gameboard, suggest that
students try counting by fractions across the lines of the different denomi-
nators. Start together as a group.

Let’s count by halves on the halves track: 12, 1, 112, 2. Write the frac-
tions on the board or on chart paper as you and the students recite them.]

Now let’s move down to the fourths track and count by halves again, but
using fourths.

Sessions 4 and 5: Fraction Tracks 8 &9




Ordering the
Fraction Cards

You might demonstrate using a halves fraction strip to help with this. Fold
the strip in half and lay it on the fourths track from % to 24, saying two-
fourths; then lay it between 24 and 1 whole, saying one; move it again, say-
ing one and two-fourths; move it once more and say two.

On what other tracks can we count by halves? (sixths, cighths, tenths)
Let’s count together by halves on the sixths track.

oo

3
1132

When you think they are ready, students work in small groups, counting by
halves on all the tracks with even denominators.

In your groups, try counting by thirds, fourths, and fifths on the different
tracks, Work as a team, and write down each sequence of fractions you
say while counting. See how many tracks you ean use for each fraction
you count by.

Observe students to see that they have the idea of counting by fractions
across different tracks. Students from each group can then add one of their
counting sequences to the board.

For the remainder of this session and the next three sessions, students
work in groups of three or four. Distribute to each group a complete set of
Eraction Cards (the diamond cards from Investigation 1, plus the 38 others).

Students will be using the Fraction Cards when they play the Fraction
Track Game, and the goal of this activity is to become familiar with the
fractions on the cards before the game begins. In their small groups, stu-
dents sort the deck of Fraction Cards, finding equivalent fractions and
putiing all the fractions in order by size. They might split the latter task so
that one or two students order all the fractions less than 1 and the others
order all the fractions greater than 1. Suggest that students challenge
themselves by doing this ordering task without looking at the Fraction
Track Gameboard, and refer to it only when they are stuck.

Students generally can order many of the fractions less than 1, but may
need to use the Fraction Track Gamehoard for ordering the fractions
greater than 1. They will need to be able to equate a fraction such as /8
with the notation 132 on the gameboard.

When most groups have finished ordering their deck of Fraction Cards, ask
students what equivalents they have found. Check to see if they are already
on the class Equivalenis chart. ,

BO wu Investigation 2: Models for Fractions




Note: The numbers greater than 1 on the Fraction Cards are written not as
mixed numbers but with numerators greater than denominators. In some
texts, fractions greater than 1 written this way are called “improper frac-
tions.” Avoid using this term, which suggesis that fractions written in

this way are not “correci” as fractions, or that they should always be con-
verted to whole or mixed numbers (as they are on the Fractions Track
Gameboard). It is important that students be able to recognize and use
both forms. :

If there is fime, introduce the game Capture Fractions, which is based on
the card game commonly known as War. This game will be an option dur-
ing Choice Time in Session 7-8, and students can play the game with family
members for homework.

To play Capture Fractions, the deck of Fraction Cards (with or without the
percent cards removed) is dealt out in two facedown piles, one for each
player. Both players turn their top card faceup at the same time. The
player who turns up the higher value takes both cards. If the cards are
equivalent, players turn up another card; the player with the higher value
then takes all four cards. In case of disagreements, players can refer to the
Fraction Track Gameboard.

Capture
Fractions Game

Sessions 4 and 5 Fellow-Up
More In-Between After Session 4, students continue to play the In-
Between Game with their family.

Capture Fractions After Session 5, tell studenis that now they will be
using their home decks to teach their family more games. This time they
use all the Fraction Cards (with or without the percent eards) o teach
someone at home to play Capture Fractions. The directions are on Student
Sheet 14, How to Play Capture Fractions. At the bottom of Student Sheet
14, students record the fractions turned over in two rounds, and explain
how they knew which fraction was larger.

Number Lines in Use Students look for some examples of number lines
(either with fractions, with whole numbers, or with unnumbered marks)
used in real life: measuring cups, speedometers, gasoline gauges, rulers,

" thermometers, and light-to-dark choices on copy machines. Ask students
to look particularly for fractions, decimals, or marks indicating fractional
parts. They make drawings of number lines they find and write about how
they are used. Start a classroom display of these illustrations.

R} Homewerk

@ Exfemsion
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Equivalents on the Fraction Tracks

The teacher has just introduced Fraction Tracks
(p. 46), and the class is looking for fractions
equivalent to 12 that they could mark and label
on the tracks. '

My ant has hopped on down to the fourths
track. Walk my ant halfway across the fourths
track. Is there a dot there?

Toshi: No, but you can tell where it should be
because of the 12 abhove if.

Can someone name it?

Desiree: I'd say two-fourths.

Does everyone agree? [They do.] Why? You all

dropped down and put a dot on the fourths
track. Desiree gave it a name. Does someone
see a relationship?

Lindsay: Yeah. Because 2 0of a4 isa 2, and 2
plus 2 is 4.

You're telling me one-half is the same as two-
fourths? [She writes on the board.]

1 2

2 4
Rachel: Yes. Ii's fifiy-fifty.

Leon: They're the same.
But how do you know that?

Leon: Because if you shaded in ... [He draws o
diagram of the halves and fourths strips on the
board to show what he means.]

I N

Toshi: I also saw it as the one doubled and the
two doubled. One and one is two, two and two is
four, so two-fourths.

Can someone put my ant on another track and
find another halfway point? [The teacher circu-
lates for a minute, checking in with students.] 1
see that some people are having trouble find-
ing a name for one-half on the fifths track.

Toshi: We can only do it with even numbers.

Leon: Yeah, three-sixths.
Toshi: And fouir-eighths.
Noah: Five-tenths.

[The teacher continues writing.]
1 _2 _ 3 _ 4 _ 5

2" 4 6 8 10
One-half is the same distance as two-fourths,
which is the same distance as three-sixths,
which is the same distance as ... [The students
Join in and finish the chant, ending with five-
tenths.] Does anyone remember the name for
these? If I gave Desiree one-half of a sandwich,
and I gave Rachel two-fourths of a sandwich,
and Corey three-sixths of a sandwich, do you
all have the same amount?

Corey: All right! I'm getting more.
Mareus: Yes, but only in numbers.

Desiree: Breaking it up, it’s the same. Three is
half of six. You get half the pieces.

Here are three sandwiches. [The feacher draws
three rectangles on the board.] I'm giving
Desiree one-half. F'm giving Rachel two-
fourths. Now, we're going to divide this sand-
wich into sixths, and Corey, I'm giving you
three of the six pieces.

Corey: They're all equal. [ thought [ was going to
get more, but they're the same.

Did you hear that? It’s easy to fall into that
trap. What happened to his pieces?

Noah: They're smaller.

So these fractions are all equal—what'’s
another word for that?

Several students: Equivalent.

Yes, all these fractions are equivalent, but we
say that 12 is the fraction expressed in lowest
terms.

B2 w» Investigation 2: Models for Fractions




FRACTION TRACK GAMEBOARD, SHEET 1
Tape together with Sheet 2 to make conltinuous tracks from 0 1o 2. Overlap af the 1 dots.
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FRACTION TRACK GAMEBOARD, SHEET 2
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Cut here Cut here
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Name 7 Date

Hew e Play Caplure Fractions

Materials: Deck of Fraction Cards
Players: 2
How to Play:

1. Deal the cards evenly to each player. Players keep the
cards face down in a pile.

2. In each round players turn their top card face up at the
same time. The player with the larger fraction takes both
cards and puts them on the bottom of his or her own pile.

3. If the cards show equivalent fractions, players turn over
another card. The player with the larger fraction takes all
four cards.

4. The player with the most cards wins. The game can be
stopped at any time.

Record the fractions turned over in two of your rounds.
Explain how you figured out who won.

Player 1 turned over . Player 2 turned over
Who won the round? How do you know?

Player 1 turned over . Player 2 turned over
Who won the round? How do you know?

Investigation 2 + Sessions 4-5
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