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FRACTIONS, DECIMALS, AND PERCENTAGES

ACTIVITY SET #9

NGSSS 5.A.6.5
NGSSS 6.A.1.1
NGSSS 6.A.1.2
NGSSS 6.A.1.3
NGSSS 7.A.3.2
NGSSS 7.A.5.2

Divide and Conquer

In this activity, participants divide fractions.

MATERIALS

o Transparency/Page: Divide and Conquer

o Transparency/Page: Invert and Multiply

* Transparency/Page: Fraction Division Problems

 Transparency/Page: Practical Division

 Transparency/Page: Fraction Division Problems
Answer Key

 Transparency/Page: Practical Division Answer Key

e overhead pattern blocks

e pattern blocks (1 set per pair of participants)

¢ 2-color counters

¢ blank transparencies

VOCABULARY
e reciprocal
e Multiplicative Inverse Property

TIME: 35 minutes

INTRODUCE

e Place 12 counters in a 3 x 4 grid on a blank

transparency.

e Write below the grid the problem 12 + 4 =.
¢ Ask participants, “What is the problem asking?”

(How many groups of 4 are in 12? - 3)

e Pull groups of four out of the grid, counting them off

as you go.

e Place 4 yellow pattern blocks (hexagons) on a blank

transparency and write the problem 4 + 1 =.
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ACTIVITY SET #9

Divide and Conquer

-
|
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Transparency: Divide and Conquer

fractions, decimals, and percentages—activity set 9

e Ask participants what the problem is asking. (How
many groups of 1 are in 4?7 —4)

e Remove the unit blocks one by one, counting them
off as you go.

e Display Transparency: Divide and Conquer with the
bottom half covered.

e Place 3 blue pattern blocks (rhombuses) in the first
hexagon field above the equation 1 + 3 =.

e Ask participants what the problem is asking. (How
many groups of 3 are in 1?)

e Move each of the blue pattern blocks to the three
hexagon fields at the bottom of the transparency—
one to each field.

e Point out to participants that 1 cannot be divided
into full groups of 3, but only partial groups.

e Ask what value of each hexagon fits into the first
unit whole. &)

e Replace the 3 blue pattern blocks in the first hexa-
gon.

e Write % after the equal sign to finish the equation.

e Tell participants that the expression 7 is another
way to represent a + b.

e Uncover the bottom half of the transparency.

e Place 1 yellow, 1 red, and 1 blue pattern blocks on
the shapes.

e Ask participants what the equation 1% + % = is ask-
. 1 . 1
ing. (How many groups of 3 are in 1 and 3?)

* Replace the yellow hexagon with 3 blue rhombus-
es, and the red trapezoid with 1 blue rhombus and
1 green triangle.

¢ Ask participants how many% shapes (rhombuses)
are represented. (4 complete and 1 half)
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e Write 4% after the equals sign in the equation.

e Explain to participants that they have just seen how
the division of fractions is conceptually no different

than the division of whole numbers and integers.

e Tell participants that they will now learn how to use

the Multiplicative Inverse Property to divide with
fractions.

e Place 4 orange squares side by side on a blank
transparency.

* Ask participants what fraction of the whole each
square represents. (%)

e Tell participants you want to reduce this square by %,

and ask them how to do so. (Remove 1 square)

e Remove 1 square and ask participants what size of
. 3
the whole is left. (3)

e Write % below the shape on the transparency.

* Ask participants what fraction of the reduced whole

1
each square represents now. (3)

e Count each square aloud saying, “One-third, two-
thirds, and three-thirds makes a whole.”

e Tell participants you want to enlarge this shape so it

is the exact size as the original, and ask them how to

do so. (Add 1 square)

e Add 1 square and ask participants what size of the
. 4
reduced whole is represented now. (3)

e Write % to the right of % on the transparency.

¢ Ask participants what they observe about these two
fractions. (The numerators and denominators are
reversed.)

e Tell participants that these two numbers are
reciprocals of each other.
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Invert and Multiply
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Multiplicative Inverse Property: The product of a number and its
reciprocal always equals 1.

273

Rewrite problem from the form a = b to the form %

Use the Multiplicative Inverse Proper
denominator to 1:

McGranil Prfessions Development

Transparency: Invert and Multiply

Fraction Division Problems

Use the Multiplicative Inverse Property to divide the following
equations. Use pattern blocks to check your answers,
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Transparency: Fraction Division Problems
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¢ Add multiplication and equals sign to the fractions to

make the equation ¢ 3 =.

Ask participants what the answer to this equation is.
12 .

(12, which reduces to 1)

Point out that the 1 represents the original shape of 4
orange squares, which has been reduced to % of its
size and then enlarged to %.

e Take out another blank transparency and place 9

green triangles side by side so they form a long
trapezoid.

Repeat the above steps by taking away 2 triangles to
reduce it to% of the original and adding 2 triangles to

e7nla£ge it to% of the reduced shape, showing that
63
g ®7 =63 (Orl).
Point out that multiplying a fraction by its reciprocal
always results in the answer 1.

Display Transparency: Invert and Multiply and have
participants take out their matching pages.

Read the definition of the Multiplicative Inverse Property.

Tell participants that the Multiplicative Inverse
Property is needed to divide with fractions.

Walk participants through the steps of dividing by
fractions as presented on the transparency.

Point out to participants that because applying the
Multiplicative Inverse Property always changes the
value of the denominator to 1, the only steps they
have to perform when dividing with fractions is find
the product of the numerator and the reciprocal of
the denominator—invert and multiply.

Display Transparency: Fraction Division Problems and
have participants take out their matching pages.

Have the participants move into pairs, and distribute
a set of pattern blocks to each pair.

Int_RaN_09_TG
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Fraction Division Problems
Answer Key

Use the Multiplicative Inverse Property to divide the following
equations. Use pattern blocks to check your answers.

Transparency: Fraction Division Problems
Answer Key

Practical Division
1. Model the problem. 3. Write an equation.
2. Draw a picture. 4. Solve the problem.

Martin has 5 cups of sugar. He needs-cup of sugar to make

1 batch of cookies. How many batches of cookies could
Martin make with the sugar he has?

Luan made 9 cups of fruit punch for his party. If each serving is
%cup‘ how many servings did Luan make?

Atlanta is making pillows. It takes %yam to make 1 pillow. Atlanta
has 23 yards of material. How many pillows can she make?

Transparency: Practical Division

fractions, decimals, and percentages—activity set 9

¢ Give the pairs 5-10 minutes to solve the problems on
the page.

e Get the group’s attention.

e Have participant volunteers come up and share their
answers, including how they used the pattern blocks
to check their work.

e Refer to Transparency: Fraction Division Problems
Answer Key to resolve any questions.

e Suggest to participants that they are ready to apply
what they have learned about fraction division.

e Tell participants they will remain in their pairs for the
rest of Divide and Conquer.

DISCUSS AND DO

e Display Transparency: Practical Division with the
bottom 2 problems covered.

e Walk through the steps listed at the top of the page,
demonstrating to participants how to use a picture

and equation to solve the problem.

5=+ % = 20 batches of cookies)

e Uncover the transparency.
e Have participants take out their matching pages.

¢ Suggest that they use their manipulatives and draw
pictures to solve the other 2 problems on the page.

e Give participants 5-10 minutes to complete the problems.
CONCLUDE

e Call the group together.

e Ask participants to share their answers.

Int_RaN_09_TG

Copyright© by the McGraw-Hill Companies—McGraw-Hill Professional Development 5



FRACTIONS, DECIMALS, AND PERCENTAGES

ACTIVITY SET #9

e Write, on the transparency, the equations and the
answers.

e Write, on the transparency, the steps and the answer
for each problem as they are shared.

36 .
3 = 12 servings
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e Ask participants why they should not include the
fractional portion in the answer to the pillow
question. (You cannot make part of a pillow.)

e Ask participants if the answer to a whole number
division problem is greater than or less than the
dividend. (If they divide 24 by 6, is the answer greater
than or less than 24? It is less than—4.)

¢ Ask participants if the answer to a fractional division
problem is greater than or less than the dividend.
(If they divide 1% by %, is the answer greater than or
less than 1%? It is greater than—4%.)

e Point out that students often expect the result to be
less than following fraction division because that is
reflective of their experience with whole numbers.
It is important to emphasize the reversal that occurs
with fractions. Manipulatives are a good tool for
this purpose.

e Have each group organize its manipulatives.

* Ask a volunteer from each group to bring up the
manipulatives after they are counted and collected.

End of Divide and Conquer
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Invert and Multiply

10111 : 101211
4 | 4 | 4| 4 | 3 13|33,
Whole =1 Reduced to % Enlarged to%
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4 3 12

Multiplicative Inverse Property: The product of a number and its
reciprocal always equals 1.

1.1
2 3

Rewrite problem from the form a + b to the form % :

1.1
2 3

OO|H|I\)|H

Use the Multiplicative Inverse Property to change the value of the

denominator to 1;
1.3
2 1

Multiply % by its reciprocal —

Dividing by a fraction is the same as multiplying by its reciprocal.

NN
w

fractions, decimals, and percentages—activity set 9 Int_RaN_09_PM
Copyright© by the McGraw-Hill Companies—McGraw-Hill Professional Development



Fraction Division Problems

Use the Multiplicative Inverse Property to divide the following
equations. Use pattern blocks to check your answers.

=1 5.1
1= 6 6 3
2.1 4.1 -
3 6 3 2
S .3 - 11
2 2 8 4
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