I Divide and Conquer!

Concoipt:

TEKS Focus:

Overview:

Materials:

Proce:lure:

Institute Notes

Build a conceptual understanding of division of
fractions.

7.2a- Represent multiplication and division simulations
involving fractions and decimals with concrete models,
pictures, words, and numbers.

7.2.b- Use addition, subtraction, multiplication, and
division to solve problems involving fractions and
decimals.

Given problems involving whole numbers, participants
will analyze student responses to two different types of
division problems and discuss how the inclusion of the
language of sharing and grouping will help students
recognize situations that require division. Participants
will solve a sequence of problems organizedto
provide scaffolding for understanding of an algorithm for
division of fractions. Emphasis will be placed on using
pictures or diagrams and written descriptions of the
thought processes involved to support problem solutions
and development of an algorithm. The content of this
activity was adapted from material developed by Glenda
Lappan, author for the Connected Mathematics Project.
Her final work will be included in Bits and Pieces Il.
Ideas for the format of the activity were adapted from
work done by Linda Sams and Denise Kubecka of the
Cypress Fairbanks ISD. The richness of this activity is
due to their willingness to share their work.

Blank transparencies, Transparency pens, One pad of
easel paper or butcher paper, Markers, Masking tape

1. Have participants work in pairs to discuss the
thought processes that may have led to each
diagram or drawing in problems 1 & 2 of Activity 1.
Briefly discuss their conclusions. Use Activity 2 as
the springboard to a whole-group discussion of the
language of sharing and grouping and the
important role it plays in teaching division of whole
numbers and fractions.
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W Divide and Conquer!

2. Have participants work alone for a few minutes to
solve the problems in Activity 3. Then have them
pair with a partner to discuss their thoughts and
work through the problems. Have participants
share their answers to problems 1 & 2 on the
overhead with an emphasis on how they thought
about it, pictured it, and processed it. Alternately,
assign groups a problem to write on chart paper
and then do a gallery tour to look at all the
solutions. Conduct a whole-group discussion of
questions 3-5.

3. Follow the same procedure for Activity 4 and 5.
4. If time permits, discuss Extension #2,

Extensions: 1. How is the answer to 20 +i; related to the answer
to 20 +2 ? Explain your answer.

2. Can the answer to a division problem be larger
than, smaller than or between the two numbers
you are dividing? In each case, explain why or why
not and show an example to illustrate your answer.

Assesument: You considered two different kinds of situations that
call for division -sharing and grouping. Write a story
problem for each kind of situation and explain why you
think it is a sharing or grouping problem.

Notes:

TEXTEALIS Rethinking Middle School Mathematics: Numerical Reasoning

132



M[Divide and Congquer!
Reason and Communicate:

Divide and Conquer! problem tell us in context of the

Activity 1 situation? Prablem 1 involves candy
bars per fiend

Read problems 1 and 2. Study the diagrams and discuss the thought processes
wxmwhmebdmaxﬂdmwmu

: * Whatkind of division does the
iy mmmffm;m';ﬁma n'g"li'ﬁgygga‘;“ﬁ,f:: :gfge'mﬂ’;” e problem illustrate? Does the problem
bars In the bag. How mach doss sach got If they share tham equally? represent a sharing or grouping
problem? Explain why you think so.
Problem 1 is a sharing problem. In
problem 1 each friend’s share is 3
canay bars.

Diagram 1

* How would the answer to problem
1 be expressed if the number of
candy bars fo be shared is 15? £qch
_ friend would still get 3 whole canay
Eairam 2 bars, but there would be 3 extras.

We would have to decide how to

T Tl o i divide these. Should we cut each of
them into 4 pleces and give each
Y Vi friend 3 pleces ? Or should we give
) e @ = the 3 extra canay bars back ro
S Emily's dad'?
Friend A B < D
Diagram 2

12 @am)—tl(unabreachpelmn) = & {pars lett)
d-4=4

4-4=0
Wae subtracted ﬂweeg’omsmbursuaachpersongebsweemtfybars.

Math No es:

It is impo tant to use what students know about whole number division to
help stim slate their thinking about division situations that involve these
new kind ; of numbers - fractions. To help review their experiences with
whole nu nbers and division, problems like those in Activity 1, which focus
entirely oy whole numbers, can be used to set the stage for division of

fractions. These problems should not take long, but the discussion of such
problems is crucial.

In diagrar1 1, the student has arranged the 12 candy bars in a row and
distribute | them one by one to the circles representing the four friends.

This is lik : dealing out the candy bars one by one among the four friends
until they 1re all gone.

In diagrar 2, the student has made an array that is four columns long to
represent the four students. Then she made as many rows of four candy
bars as st e could. Then she circled each friend's share.

The stude 1t who created diagram 3 used repeated subtraction to find the

answer. The student may have reasoned something like this: We have 12
candy bar ;s and four friends, so it takes four bars to give each person one

candy bar We ean just keep subtracting four until we have nothing left.
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Divide and Conquer!
Activity 1

Read problems 1 and 2. Study the diagrams and discuss the thought processes
that may have led to each diagram.

1. Emily has three good friends. The four friends go on a hike together. Emily’s
dad sends along a small bag of caramel candy bars. There are 12 candy
bars in the bag. How much does each get if they share them equall

y?
Diagram 1
i e G G SRR ,z_;&.,j LR WR
;”-. \\‘ : ‘Mﬁw‘*\._.':‘v("‘"'—.,_ﬁ t'!f it M,.:k*’a—j:ﬂ,f i .fp f
; o el =
§ e e e >
-‘y y T b s “
- o ., *,
aesmaateia o T Fal ;
r 'If;jfwﬂ_.:?r; P L‘g:f’ s
| O3 e
‘\. H,...f‘: - o
Friandy A B
Diagram 2

aeypea § T o N ey
:ﬁ L { Y bt 15); = 1
H # it b { t e =
L LS b LN ioRd LB 3

. ! Fi e P
T 5""%/; kel b o Ll - LB

:
"\'\-«-....;-‘"# \ '-w......-'-"'/ \‘w..“, .o-""”.- “\“‘ .-.v-"f‘
A B < [¢]

Diagram 3

12 (bars) — 4 (one for each person) = 8 (bars left)
8-4=4
4-4=0
We subtracted three groups of four so each person gets three candy bars.
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Divide and Conquer!
Actlvity 1, cont.

2 Tl\erawillbeaeustudenlsgo#@ on afield trip

and each schaol bus caries
30 students. How many buses will ba neadad?

Diagram 1
Oneway to figurabuses for 360 students i

30 30 30

30 T30 30 a0
You naed 12 busss,

Diagram 2
360
=300 10 ¥ 30
60

80
0 2 X 30
[]

makes 12 buses

Diagram 3

KIDS IN GROUPS OF THIRTY 30
OGGOOOGOOGOD000006000000&00000
0000000OOODODOGGGOOOGOGGOGOODO
000000000000&000000000OODGDODG
000000000000000000000090000000
ODODODGOGGOOOGOOOUGOOODODOOGOO
DOOOGOGODODODOOGOUODDOGODDOGOG
000OGOOUODDODDOGODOOGOGGDDOOOO
ODODGOGOUODODGGGOUOOGODODGOQOQ
ODODD0000000DGOUODODGODOGODOOQ
ODOOOOGUI}GOOGGOOODQ‘DI}ODODOOOOG
000OO0000000000000000090000000
000000&0000000000000&000000500

BUSES

BO O Yoo s 00

e
LSt

Math No les:

In diagra n 1, the student used repeated subtraction to find the answer. He
or she m 1y have reasoned something like this: We have 360 students and
each bus will hold 30, so we can just keep subtracting 30 until we have
nothing lift. Then we count to see how many buses we need.

In diagrai n 2, the student made sense of the
facts and subtraction. He knows 10 tim
buses. I 2 needs two more buses to
Then he (1dds the number of busesn

problem using muitiplication
es 30 is 300, but that is not enough
carry the remaining 60 students.
eeded.

The stud::at who created diagram 3 drew 360 circ

les in groups of 30 to
represen the students on the buses.

Reason and Communicate:

* What does the answer to the
problem tell us in context of the
situation? Problem 2 is number of
buses needed,

* What kind of division does the
problem illustrate? Does the problem
represent a sharing or grouping
problem? Explain why you think so.
Problem 2 is a grouping problem.
Here you are finding that you can
create 12 groups of 30 students. So
you need 12 buses. The number of
groups /s 12.

* How would the answer to problem
2 be expressed if the number of
students to be placed on buses is
3767 You will have a remainder when
you aivide 376 by 30, but all the
Students need a bus so you would
have to order an extra bus for the 16
students left over when you divide by
30
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Divide and Conquer!
Activity 1, cont.

2. Tnere will be 360 students going on a field trip and each school| bus carries

3J students. How many buses will be needed?

Diagram 1

Jne way to figure buses for 360 students is

M 3 0 30 38 30 0 0 30 30 36

fou need 12 buses.

Diagram 2
360
=300 10 X 30
60
60
B0 2 X 306
0

makes 12 buses

Diagram 3
KIDS IN GROUPS OF THIRTY 30
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
DOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
T)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
DOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

-)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

30

BUSES

12
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M[Divide and Conquer!

Math N otes:

There ¢ re many kinds of situations that call for division whether with whole
numbe: s or fractions. The two problems in Activity 1 are designed to allow
you to | ave a conversation with the participants and students about two

major t pes of division problems - sharing problems and grouping
problen s,

In a shering situation, you have to sAare some known guantity (amount)
equally among a known number of entities (people, boxes, packages, etc.).
What is not known in sharing situation is the amount of the given
quantity per share. In problem 1, 4 friends are sharing 12 candy bars. In
this prolllem you know the amount to be shared - 12 candy bars - and the

cookies and 24 scout members - the quotient would mean COookies per
scoul To summarize, in a sharing situation you know the amount to be
shared & nd the number of entities that will receive a share. What the

size of e 3ch share,

In a grov oing situation, you find the number of groups of a given size that
you can nake from a given quantity (amount). In problems that call for
grouping what is known is the size of the groups you are making and what

In proble n 2, you know the total number of students is 360 and you know
that the ¢ roup size is 30 students per bus. You are asked to find the

groups (txams) of four. How many groups (teams) can you make? In

each kinc of problem, grouping or sharing, division may be used to
determin. the numerical answer, but the context tells what the numerical
answer means. In problem 2, the quotient means number of buses
needed. nthe making groups or teams example above, the answer to 24
divided by 4 is 6. We have to give the answer a label to tel| what it means.
Here it moans 6 teams. Ina grouping situation, the answer tells frow many
groups of the specified size can be made from the given quantity.

Once the anguage of sharing and groyping is introduced in the whole
number p oblems similar to those in Activity 1 and 2 continue to use this

Answers:

1. Both involve quantities {candy,
students) to be shared equally
among a number of entities (people,
buses). Division can solve both
problems.

Problem 1 is a sharing problem.
We know the quantity (12 bars) to be
shared and the number of entities (4
people) who will share them. We do
not know the size of the share.

Problem 2 is a grouping problem.
We know the Quantity (360 students)
to be shared and the size of each
share (30 students on each bus). We
do not know how many groups will
be required.

2. 3 pieces of candy per 1 student
3. 12 groups of 30 students

4a. The shareis 5 miles per 1
student so each student will need to
swim 5 miles to reach the goal.

b. 9 groups of 30 will be formed S0
we need 9 math teachers for the 7th
grade.

c. The share is 30 boxes per 1
student to sell 600 boxes,

d. 6 groups of 4 students will be
formed.

5. For some students this language
is very helpful in understanding when
division is an appropriate operation,
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Divide and Conquer!
Activity 2

1. ow are problems 1 and 2 alike? How are they different?

2. Ir problem 1, we think of the situation as 12 candy bars to be shared by 4
sludents, so the quotient means per

3. In problem 2, we know 360 students will be placed on buses in groups of 30
so the quotient means groups of

4. In each of the following problems, use the language in problems 2 & 3 above
lo state the answer as a sharing or grouping problem.

¢.. The 24 members of the school swim team planned to raise money by
getting pledges for miles in a swim marathon. If the team goal is to swim
120 miles, how many miles should each swimmer swim?

t. There are 270 students in the 7th grade at Tippitt Middle School. If

mathematics classes are limited to 30 students, how many mathematics
teachers are needed for the 7th grade?

c. Members of the school bang plan to sell 600 boxes of cookies in the
fund-raising project. There are 20 members in the band. How many

boxes should each member sel| to reach the goal if all sell the same
number of boxes? :

d There are 24 students in Ms. Phillips 5th period mathematics class. She

is planning an activity that requires teams of four students. How many
teams will be formed?

5. Wry should we use the language of sharing and grouping when teaching
division?
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Math N ptes:

Encour ige participants to use the think about it column to record their thoughts on the problems. Example: How

many p zzas can she make with 9 bars of cheese if each takes 1/3 bar of cheese? How many 1/3s are in 97 Wpat
ao / meftjply 143 by to get 92 What do / get when  divige by 137

Encour ige participants to draw pictures or diagrams to help them think about the problems. Example:

Studen: One “ ............ ,g.i ............. 1 !. ............ ;f} ............. ; §‘ ............. § ; ............. ‘ , ............. § z

Others 1 nay draw the above diagram and said, “l have 9 bars of cheese. Since each bar has three thirds, | can
multiply 9 x 3 to find how many thirds in 9. So 27 pizzas can be made with 9 bars of cheese when each pizza takes

1/3 cup ¥ cheese.
Some pirticipants may use common denominators and reason like this:

1 27 |}
2 5 is the same as ?*5 This means how many 1/3s are in 27 thirds, so the answer is 27.

A diagra n for the fourth situation in problem 1 is a bit different. Here the numerator of the divisor is not one,

I need to find how many 3/4°s are in 9. This will tell me how many
pizzas | can make. | divide 9 by 3/4 to find how many pizzas. |

can mark off 3/4 size groups on the 9 bars of cheese and count to see
that there are 12, So 9+ 34 = 12, which means that | can make 12
pizzas with 9 bars of cheese.

(Some students may write thisas 9x4 + 3 = 12.)
Reason : nd Communicate:

* What kind of situation does this problem represent, sharing or grouping? /#represents a groping problerm

because ve know the quantity to be shared (9 bars of cheese) and the size of the share (1/3 of a bar), but we
dont kno v how mary groups can be made,

Ask par icipants to justify their answers and share the pictures they drew to make sénse of the problem. Be sure
participan s verbalize that what you do is find the number of the fractional parts that are in the whole number, for

Problen 1: a 9+13=270r9X3=27
b. 9+1/6=540r9X 6 =54

C. 9+1/4 =360r9X4=36
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Problem 2; a 12+1/5=600r12X5=60

c. 12+1/8=960r12X8=98

In each case the answer is the same as the product shown. This makes sense because there are twenty-seven
1/3'sin 3 and so on.

* How right we write a rule for the pattern we have found in these problems? When you divide a whole number by
a unit Ir.xction, you multply the whole number by the denominator to find the answer
Using tr e pattern, ask participants to do additional problems of the same type.

* What vould be the answer to these problems: 6 +1/22 (72) 5+1/97? (45 7 +1/3? (21)

* What bout the problems that involved division by a non-unit fraction? Can we find a pattern for them that makes
sense?

2roblem 1. d 9+3/4=12
2roblem 2, b. 12+3/5=20
d. 12+5/8=191/5

* Why d> these answers make sense? Look back at gur reasoning when the numerator was a one. In Problem 1,
partd, if the problem was 9 + 1/4, we would say that there are 4 fourths in each whole. So we would multiply 9 X
4 to get 36. However, the problem is 9 + 3/4. |t takes three 1/4ths to make a pizza.

* How w Il this affect the answer? We wilf have to divide by three to get the final answer since 1t takes three times
as marny 1,35 to make a pizza.

* Doestie same reasoning work on the other two problems? in problem 2b, we are asked how many 3/5-pound
bags car be made from 12 pounds of coffee. One way to think of the problem is to ask how many 3/5s are there in
12 whole s. How could we answer this question? First find the number of 1/5s jn 12, which is 12 = 60. Then divide

by 3 bec wuse it takes 3 of the 1/55 fo fill the bag and 60+ 3 is 20, so you get 20 bags of coffee. This is the same
as mullic ying by 5/3. 12 X 5/3 =20

For Prob em 2d, we need to divide 12 pounds of coffee into smaller bags containing 5/8 of a pound. The problem
can be w‘itten 12 + 5/8. How could we determine the number of bags? thou‘f/rawmanye@hﬂvs are in one
whole ar o multiply by the 12 wholes. Then we have to divide by the number of ejghths needed for each bag of
coffee. ] %s Is the same as multiplying by the denominator and dividing by the numerator of the divisor. So ifwe
are divia ng by 5/8 we can get the answer by multiplying by 85. This is the same as multplying by 8 and dividing by
5. The r¢ mainder in this problem could cause confusion. There is an extra 1/8, but that is 1/5 of what you need to
fill anothe r bag. Be sure to discuss this carefully.

TEXTEAIS Rethinking Middle School Mathematics: Numerical Reasoning . 140



¢,958ald
10
leq %p

£,859810
10
Jeq to

85880
JO
Jeq $°q

(85080
j0
1eq te

OM UMO JnoA ui)
(¢op Ajjenioe noA (sp4 I
Op JeyM) 1j ssed0id | sjoquikg uj Jj sjm } ainjoid 1 Inoqy yujyy uojienys

-SOYE]} YOES JI 9YewW ays ued sezzid Auew moH
'8S9840 JEPPBYD JO SJBQ 6 SBY BYS U8SIEJ-pUN) [00UDS B JB los 0} sezzid ase8y0 |lews syewW o) sueld yeileN |

S®YV
‘€ suonsanb Jemsue 0} 8AIBSO NOA JBUM BSN UsyL "g°g | swajqoid noge syybnoyy JnoA oziuebio o) Ueyo ay} as

e Auanow

ji4dnbuo?) pue apiAIg

Activity-141

TEXTEAN S Rethinking Middle School Mathematics: Numerical Reasoning



ipunod g
Sp
épunod g
T @
épunod g
€4q
épunod ¢
1e
(¢,0p Ajrenyoe nok sjoquAg (spiom umo unok uy)
H 8A|OS | Op Jeyp) 3 ssad01d | up Y LM H 81noid 3 Inoqy yuiyy uopenjig

‘Surejuoo sbeq Jajews ayj Jo Yoes Ji Beq punod-anjom; e WOJ} epew 8q ued 88409 jo sbeq Jajews Auew MOH

"WO0D ‘e Ananow

i49nbuo) pue apiAI(

K4

Activity-142

3 Rethinking Middie School Mathematics: Numerical Reasoning

TEXTEAM:



Divide and Conquer!

Divide and Conquer!
Activity 3

3. Use ideas from your work on the questions about chease pizzas and coffes
bags to compieta the Kllowing cakulations.

1

1

— 12s=

a. !.2+4 b. =
2 5

c. 12*3 d. 15*3
3 2

1842 21+
a 18+ t 3

g. Explain in words why s»,‘-;--zu and 3%-12. How ars these two
calculations related? Why s the answer & 3+2 axactty half the answer

to h%?

i. Descrbe a procedura that seems to malasetwahrdwmgawvmole
umber by any fraction

- Wiits a story problem that can be solved by the division 2+2 Bpain why
the calculation matches the story.

Answers:

1a. 27 > 54 ¢ 36 d.12

2a.60 5 20 c. 96 d.191/5 (Note that this is 1/5 of the answer to
c.)

048 236 ¢ 18 d o e 2 35 £ 311p

g. There ¢ire 3 thirds in each whole, so there are 8 X 3 thirds in 8. This
gives 24. 3ince 8 + 2/3 asks how many 2/3s there are in 8, we know there
would be 1alf as many as the number of 1/3s, so the answer will be half
the answe r to 8 + 1/3. This would give 24 + 2 or 12 two-thirds in 8.

4. See dis cussion on page 140.

5. One e ample: Sam has 12 cups of mikk. He is making individual
custards thattake 2/3 of a cup of milk each. How many can he make? 7
solve ife  roblem we need to find out fow many 2/3s there are in 12, 7o
do this we need to divide 126y 23, This /s a grouping problem.

Math Nofes:

The problems for Activity 3 were
written to allow participants to
explore division of fractions in an
organized way. The analysis of
whole number division in Activity 1
and 2 reminded them of the different
ways division can be pictured and
reviewed them on the ideas of
sharing and grouping. In this activity,
the chart is intended to help them
picture the problems, write about
their thinking, and eventually identify
why the algorithm they teach works.

TEXTEAN S Rethinking Middle School Mathematics: Numerical Reasoning

143



Divide and Conquer!
Activity 3

3. Use ideas from your work on the questions about cheese pizzas and coffee
bags to complete the following calculations.

1 1

e 2.
a - b :
2 5

L 12+2 isa
3 d 3

(2, 18-2-2- f 2l+—2-

L 1 2
¢I. Explain in words why 8+§=24 and 8+§=12. How are these two

calculations related? Why is the answer to 8+§ exactly half the answer

1
8+—7
to +3

4. Describe a procedure that seems to make sense for dividing any whole
number by any fraction

5. Wrte a story problem that can be solved by the division 12 +§. Explain why
the calculation matches the story.
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Math Nc tes:

This activity is intended to build on the experiences participants have had with the problems calling for division of a
whole number by a fraction in Activity 3. In exercise 6, participants will be dealing with contexts in which division of
a fraction by a whole number is encountered. The problems are organized to develop a pattern that will lead to an
algorithr for division of fractions if either the dividend or the divisor is a whole number. Problems 6 and 7 give a
different situation with several subparts. In problem 6, all of the problems are of the form - a unit fraction divided by
awhole wumber. Problem 7 deals with situations where a non-unit fraction is divided by a whole number. Remind
participants to use the chart to organize their thinking.

Reason & Communicate:

* How ae the situations in problems 6 and 7 different from the ones in problems 1 and 27 /7 problem 1 and 2, we
alvided .» whole number by a fraction, but in problems 1 & 2 we are aividing a fraction by a whole number.

* What :ire the numbers in the problem and what do they represent? What do you need to find? What does the
answer I2ll you? Are the problems grouping or sharing problems? 7#ese are sharing problems because we know
the who. 2 amount (pounds of jeflybearns, length of chocolate bar) and the number of groups (students who will
share 112 fellybeans or chocolate bar), but we don't know the size of the share each student will receive.

+ What cloes the answer tell you? Show me a diagram for problem 1a and explain how it answers the question.

3
:

‘s 1

2
e SiEsitiiiiosuanin §

i 1

/drew a ‘raction strip to show 1/2. Then I needed to divide this amount into four parts. This lets me find 1/4 of the
armount vecause that is what each will get. Then | had to name the small part that shows 1/4 of 1/2. The picture

Shows I at 1/4 x 1/2 = 1/8, since we have elght equal parts in the whole. So each person gets 1/8 of a pound of
Jellybear. s.

This diac ram shows that 1/2 + 4 is the same as 1/2 x 1/4 which is 1/8. Here is another possible diagram:

wih i,

First | m:de a drawing of 1/2. Then [ divided 1/2 into four parts because there are four people to share. Now /
can see ‘hat each person gets 1/8th of a pound of fellybeans. So 1/2+ 4 = 1/8. This makes sense because you

will have smaller pieces than the original 1/2 and they wiil be four times smaller or 14 as large. /guess we could
do tis b v seeing that 1/2+ 4 = 1/2x 1/4 = 18,

* How dces problem 7 differ from problem 67 The part to be shared fs a non-unit fraction.

Ask partitipants to share how they solved problem 7. Some may have used drawings; others may have found
common Jjenominators. As you share strategies, encourage participants to verbalize an algorithm for division
involving fractions and whole numbers. Build on what they found out in problems 1 and 2. By this time they should
have rea: onable ways of thinking about the computations. Some will see that multiplying by the reciprocal makes
sense an { works in both kinds of problems they have encountered so far. Others will see this as multiplying by the

denomin: tor and dividing by the numerator of the divisor. Some will still need to draw pictures to help think through
a problen ..

Problem 5: a. 12+4=1/8or1/2x1/4=1/8 €. 1/3+3=190r1/3x1/3=19
b. 1/4+3=1/120r1/4x1/3 =112 d. 1/5+2 =1/100r1/5x1/2 =1/10

TEXTEA /S Rethinking Middle School Mathematics: Numerical Reasoning Activity-145



Jwea} bujuuim

8y} uo sjuspnis
2 oJe alay] pue
punod G/} yBiom
sueaqA|el ayl 'p

swea) buiuuim

8y} uo suspnis
€ aJe auay) pue
punod g/1 ybiam
sueagAjel ay) 'o

SWea) Bujuuim
8yl uo sjuspnis
€ 9. aioy] pue
punod /1 ybiom
sueagAjief ayi 'q

swes) Bujuuim

8y} uo sapnis
¥ aJe 8usy)] pue
punod g/| ybiom
sueagAel ay; ‘e

(¢op Ajjenioe noA

1 9AJOS | OP JeyM) H $S8904d

s|joquig
uj
H alm

}] 21N)Did

(spiom umo anoA uj)
H Inoqy yuyL

uonenlis

U092 ‘e AlIANOY

jienbuo9 pue apiAIqg

:uaym 186 Juspnis yoes |jim Apued jo punod e Jo yonw moH JyBIN yre Ajiwe
| & e aweb yoeas Bujuum sdnoib Juspnis sy} Jo siaquisw Aq paseys aq o} sueaqgAsl jo siel ybnoiq sdiud sy~ 9

Activity-146

TEXTEA VS Rethinking Middle School Mathematics: Numerical Reasoning




=
o
<

de and Conquer!

ivi

D

Think About it
(in your own words)
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A candy store in town donated very long chocolate bars that were used for prizes in g

cw c o = B

S 8. g - “ND
= 2580 30.,2& B 5
2 8352 |8L82 |85%52
® &8 TR L 56T o -§
-1 £a®3 3wz 5%
= 2_oSpg 2CER Qémg
=0 ng% o 5D o g 2E

< 8 28 o= 3

Answers:

a %+2=3%o0r3/4X1/2=3/8

b. 7/8+4=7/320r7/8 X 1/4 = 7/32
C. 1'2+4=3/80or11 X s=23/8 or
32X 1/4=3/8

Math Notes:

In each case the answer is the same
as the product shown. This makes
sense because when you divide 1/2
into four equal parts each part is 1/8
of the whole and so on.

Reason and Communicate:

* How might we write a rule for the
pattern we have found in these
problems? When you divide a
fraction number by a whole number,
You multiply the fraction by the
reciprocal of the whole number to
find the answer.
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BIbivide and Conquer!

Divide and Conquer!
Activity 3, cont.

8. Useidess fram your work on the questions about jallybeans and chacaolate
bars to complete the fallowing calculations.

2.1/2 +4 b.3/24+2
C. 2543 d.4/5+4
8.7/10+2 f. 8/5+3

8. Describe & procedurg thet sgems o make sense for dividing any fraction by
any whole number.

10. Write a stary problem that can be salved by the division &3 +4. Explain why
the calculation mafches the stary.

Answe; 5;
8a.1/8 b.3/4 o 285 ' d 409 4 7/20 £ 9/15

9. Multig ly the dividend by the reciprocal of the divisor. Or multiply by the
denomir ator of the divisor and divide by the numerator.

10. Ansy ers will vary. One possibility is: Four brothers are sharing pizza.
Their gr: ndmother made three pizzas and ate 1/3 of one before the boys
gothom::. They shared the rest equally. How much dig each brother get?
Here yol have 8/3 pizza to share among four brothers, byt you have to

realize tf at 3 whole pizzas minus the 1/3 the grandmother ate leaves 8/3
to share.
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Divide and Conquer!
Activity 3, cont.

8. Jse ideas from your work on the questions about lellybeans and chocolate
yars to complete the followi ng calculations.

iLi+4 b.-g—2
( 2-3 df{+4
€E.5+2 L o+8

9. Lescribe a procedure that seems to make sense for dividing any fraction by
a1y whole number.

10. Wite a story problem that can be solved by the division ® +4. Explain why
the: calculation matches the story.
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BIbivide and Conquert

Math lotes:

This a stivity is intended to build on the experiences participants have had with the earlier problems and extend
their fl inking to.include problems where a fraction is divided by a fraction. While this is conceptually and

procec urally more difficult, the basis for understanding has been built through the problems 1 and 2, and & and 7.
Proble m 11 deals with a unit fraction divided by unit and non-unit fractions and a mixed number. Problem 12 deals

with a on-unit fraction divided by a non-unit fraction and a mixed number. Remind participants to use the chart to
organi ze their thinking.

Reascn & Communicate:
How a e the situations in problems 11 & 12 different from the ones in problems 1 through 10? /n problems 1

What d ses the answer tefi you? Showme g diagram for problem 11a and explain how it answers the question.

What is fifferent about problem 127 You have a non-unit fraction amount of ripbon.
Will the same strategies work? Yes, you can stif ask the question, ‘How many 1/6 are in 347 You can st draw

a diagram. And you can stif do common denominators.
Examph s:

! used c mmon denominators lo write the 3/4 as 9/12 and the 1/6 as 2/12. So I fust had fo divide 9 by 2 and get
4 7/2ba yges. [drew a picture.

14 24 = =

What is t e answer to ¢? /got 30/8 = 3 6/8 = 3 34 badges.
If there is lifficulty dealing with the remainder,
to help the m see.

What s th 2 answer to problem d and how did you find it? We need ro find the numberof 1/6in 83, 1tis easy it we
#ind a con mon denaminator: 83 js equivalent to 16/6 so we can make 76 baages.
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BIbivide and Conquer!

g remnants:

Think About It
(in your own words)

=
= @
E >
i 83
oD
g R
BogiBS
> 31838
& 3|22
2 2=5
csﬂg
‘“‘5‘53:
gggg
e 5 5
- s slse
QO 3%:3
= § EISE
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C o &
© F 2 8
2 @
Q = §F
o T EAs
& s &5
::-_gs;_:
® T § z&
2
Q £
= 5
> §§
(@) 53
g s
= E
&£
g 2
£3
t 3
& o
2 3
g3

Situation
a. 4/5 yards?
b. 8/9 yards?
¢. 1 3/4 yards?
d. 2 1/3 yards?

: Numerncal Reasoning Wity-

. UMM 2001

12
b o
=

Reason and Communicate:

* How does prablem 12 differ from
problem 11? Here we need”; yara
for each bow. This is a non-umi
fraction. So we will be aividing a
non-unit fraction in problem 2. in
problem 71 we divided by a unit
fraction, % .

* In problem & we are making bows
with 45 yard. What is the question
we are trying to answer? How many
& are in4s?

* Are these grouping or sharing
problems? 7hey are all grouyping
problems because you are given a
quantity fo work with and how much
each bow takes. You have to find the
rnumber of bows, which is like finding
the number of groups.

* Tell me how you found the answer.

! tried common denominators. /
wrote both of the fractions as 15ths.
This gave me  as the amount of
ribbon each bow needed and % as
the amount of ribbor | have. So /
have 12 parts and it takes 10 parts fo
make a bow. /can make 1 bow and
have & left over for another bow:.
This means fcan make 1 s bows.

* Did anyone do it differently? /#7ec
multiplying by the denominator and
alviding by the numerator: This gave
me (5 X 3)+ 2=L+2 Thisis the
samme as %, which /s 1%, or 1, of a
bow: '

Ask similar questions for the
remaining problems and ask for
drawings where needed to help make
sense of the problems.

Here are the answers to the
remaining parts:
b =4=1 1 bows
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WDivide and Conquer]

Divide and Conquer!
Activity 3, cont.

13. Based on your work in problems 1 - 12, what general procedurs makes
sens 3 for dividing with fractions? Remember that a set of stepstodo a
com)utation is called an algorithm. So this should be your algorithm for
divid ng fractions.

14. Test your algorithm on these division calculations:

a.2:2 b.6+2
O848 d1iz1
e.7.-3 2 f.§+1‘,1

15. Write a story problem that can be solved by the division 1 2+ 1. Explain why
the calculation matches the story.

Answer:;;
13. Here are some possibilities:

- Find .1common denominator for the given dividend and divisor {the
given quantities.) Then divide the numerator of the divisor into the
numerator of dividend.

" Multiply the dividend by the quotient of the divisor and divide the result
by the numerator of the dividend.

- Multiply the dividend by the reciprocal of the divisor.

14a. {rori
b. ()
o sor1
d torlord'
e. HEY:
f. i

15. Ansv ers will vary. Hereis a possibility:

Josh is cooking for his nephews and wants to make as many recipes of
chili as h2 can from 1 %4 pounds of dried beans that he has on hand.
Each rec pe takes 1/2 cup of dried beans. How many recipes can he
make? | fere you have fo find 1 3+ 4 or how many "% are in 1 %% fo

answer 1 question. There are 3'/z, so he can make 3 full batches and
half of aiother.

TEXTEAMS Rethinking Middle School Mathematics: Numerical Reasoning

155



13.

Divide and Conquer!

Activity 3, cont.

Based on your work in problems 1 - 12, what general procedure makes
sense for dividing with fractions? Remember that a set of steps to do a
computation is called an a/gorithm. So this should be your algorithm for

d viding fractions.

Tist your algorithm on these division calculations:
az+2 b.6+2&

c %-—:—-g d. 1 %+-‘5

e 7+3 a1

tte calculation matches the story.

. V/rite a story problem that can be solved by the division 1 2 +L Explain why
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