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Lesson 1: Fermi Problems
Let’s make some estimates.

1.1: Ant Trek
How long would it take an ant to run from Los Angeles to New York City?

1.2: Stacks and Stacks of Cereal Boxes
Imagine a warehouse that has a rectangular floor and that contains all of the boxes of
breakfast cereal bought in the United States in one year.

If the warehouse is 10 feet tall, what could the side lengths of the floor be?

Grade 6 Unit 9
Lesson 1
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1.�: Co#erin� t�e �as�in�ton �on"ment
How many tiles would it take to co)er the
�ashington �onument?

Grade 6 Unit 9
Lesson 1
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Lesson 2: If Our Class Were the World
Let’s use math to better understand our world.

2.1: All 7.4 Billion of Us
There are 7.4 billion people in the world. If the whole world were represented by a
30-person class:

14 people would eat rice as their main food.

12 people would be under the age of 20.

5 people would be from Africa.

1. How many people in the class would not eat rice as their main food?

2. What percentage of the people in the class would be under the age of 20?

3. Based on the number of people in the class representing people from Africa, how
many people live in Africa?

2.2: About the People in the World
With the members of your group, write a list of questions about the people in the world.
Your questions should begin with “How many people in the world. . .” Then, choose several
questions on the list that you find most interesting.

•
•
•

Grade 6 Unit 9
Lesson 2
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2.�: If Our Class Were the World
�uppose your class represents all the people in the world.

�hoose several characteristics about the world’s population that you have investigated.
�ind the number of students in �o�� class that would have the same characteristics.

�reate a visual display that includes a diagram that represents this information. �ive your
display the title “If �ur �lass Were the World.”

Grade 6 Unit 9
Lesson 2
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Lesson 3: Rectangle Madness
Let’s cut up rectangles.

3.1: Squares in Rectangles
1. Rectangle is not a square. Rectangle is a square.

a. Suppose segment were 5 units long and segment were 2 units long.
How long would segment be?

b. Suppose segment were 10 units long and segment were 6 units long.
How long would segment be?

c. Suppose segment were 12 units long and segment were 5 units long.
How long would segment be?

d. Suppose segment were 9 units long and segment were 5 units long.
How long would segment be?

Grade 6 Unit 9
Lesson 3
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2. Rectangle -as been decomposed into squares.

Segment is 33 units long and segment is �5 units long. �ind t-e areas o+ all
o+ t-e squares in t-e diagram.

3. Rectangle is 16 units b= 5 units.

a. �n t-e diagram� draw a line segment t-at decomposes into two regions�
a square t-at is t-e largest possible and a new rectangle.

b. �raw anot-er line segment t-at decomposes t-e new rectangle into two
regions� a square t-at is t-e largest possible and anot-er new rectangle.

c. �eep going until rectangle is entirel= decomposed into squares.

d. List t-e side lengt-s o+ all t-e squares in =our diagram.

Grade 6 Unit 9
Lesson 3
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re $ou read$ �or �ore	

1. !-e diagram s-ows t-at rectangle -as been decomposed into
t-ree squares. $-at could t-e side lengt-s o+ t-is rectangle be?

2. How man= di@erent side lengt-s can =ou And +or rectangle ?

3. $-at are some rules +or possible side lengt-s o+ rectangle ?

Grade 6 Unit 9
Lesson 3
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3.�: More Rectangles� More Squares
1. �raw a rectangle t-at is 21 units b= 6 units.

a. �n =our rectangle� draw a line segment t-at decomposes t-e rectangle into a
new rectangle and a square t-at is as large as possible. �ontinue until t-e
diagram s-ows t-at =our original rectangle -as been entirel= decomposed into
squares.

b. How man= squares o+ eac- si>e are in =our diagram?

c. $-at is t-e side lengt- o+ t-e smallest square?

2. �raw a rectangle t-at is 2� units b= 12 units.

a. �n =our rectangle� draw a line segment t-at decomposes t-e rectangle into a
new rectangle and a square t-at is as large as possible. �ontinue until t-e
diagram s-ows t-at =our original rectangle -as been decomposed into squares.

b. How man= squares o+ eac- si>e are in =our diagram?

c. $-at is t-e side lengt- o+ t-e smallest square?

Grade 6 Unit 9
Lesson 3
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3. $rite eac- o+ t-ese +ractions as a mi<ed number wit- t-e smallest possible
numerator and denominator�

a.

b.

c.

�. $-at do t-e +raction problems -a:e to do wit- t-e pre:ious rectangle decomposition
problems?

3.3: �inding �qui#alent �ractions
1. �ccuratel= draw a rectangle t-at is 9 units b= � units.

a. �n =our rectangle� draw a line segment t-at decomposes t-e rectangle into a
new rectangle and a square t-at is as large as possible. �ontinue until =our
original rectangle -as been entirel= decomposed into squares.

b. How man= squares o+ eac- si>e are t-ere?

c. $-at are t-e side lengt-s o+ t-e last square =ou drew?

d. $rite as a mi<ed number.

Grade 6 Unit 9
Lesson 3
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2. �ccuratel= draw a rectangle t-at is 2� units b= 12 units.

a. �n =our rectangle� draw a line segment t-at decomposes t-e rectangle into a
new rectangle and a square t-at is as large as possible. �ontinue until =our
original rectangle -as been entirel= decomposed into squares.

b. How man= squares o+ eac- si>e are t-ere?

c. $-at are t-e side lengt-s o+ t-e last square =ou drew?

d. $rite as a mi<ed number.

e. �ompare t-e diagram =ou drew +or t-is problem and t-e one +or t-e pre:ious
problem. How are t-e= t-e same? How are t-e= di@erent?

3. $-at is t-e greatest common +actor o+ 9 and �? $-at is t-e greatest common +actor
o+ 2� and 12? $-at does t-is -a:e to do wit- =our diagrams o+ decomposed
rectangles?

Grade 6 Unit 9
Lesson 3
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re $ou read$ �or �ore	

$e -a:e seen some e<amples o+ rectangle tilings. � ����n� means a wa= to completel= co:er
a s-ape wit- ot-er s-apes� wit-out an= gaps or o:erlaps. �or e<ample� -ere is a tiling o+
rectangle wit- 2 large squares� 3 medium squares� 1 small square� and 2 tin=
squares.

Some o+ t-e squares used to tile t-is rectangle -a:e t-e same si>e.

�ig-t it be possible to tile a rectangle wit- squares w-ere t-e squares are ��������e
en�����e�?

�+ =ou t-in/ it is possible� And suc- a rectangle and suc- a tiling. �+ =ou t-in/ it is not
possible� e<plain w-= it is not possible.

Grade 6 Unit 9
Lesson 3
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3.�: 
t%s 
ll 
�out �ractions
1. �ccuratel= draw a 3��b=�16 rectangle. �"se grap- paper� i+ possible.�

a. �n =our rectangle� draw a line segment t-at decomposes t-e rectangle into a
new rectangle and a square t-at is as large as possible. �ontinue until =our
original rectangle -as been entirel= decomposed into squares.

b. How man= squares o+ eac- si>e are t-ere?

c. $-at are t-e dimensions o+ t-e last square =ou drew?

d. $-at does t-is -a:e to do wit- ?

Grade 6 Unit 9
Lesson 3
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2. �onsider a 52�b=�15 rectangle.

a. �n =our rectangle� draw a line segment t-at decomposes t-e rectangle into a
new rectangle and a square t-at is as large as possible. �ontinue until =our
original rectangle -as been entirel= decomposed into squares.

b. $rite a +raction equal to t-is e<pression� .

c. �otice some connections between t-e rectangle and t-e +raction.

d. $-at is t-e greatest common +actor o+ 52 and 15?

Grade 6 Unit 9
Lesson 3
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3. �onsider a 9��b=�21 rectangle.

a. �n =our rectangle� draw a line segment t-at decomposes t-e rectangle into a
new rectangle and a square t-at is as large as possible. �ontinue until =our
original rectangle -as been entirel= decomposed into squares.

b. $rite a +raction equal to t-is e<pression� .

c. �otice some connections between t-e rectangle and t-e +raction.

d. $-at is t-e greatest common +actor o+ 9� and 21?

Grade 6 Unit 9
Lesson 3
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�. �onsider a 121�b=�3� rectangle.

a. "se t-e decomposition�into�squares process to write a continued +raction +or
. #eri+= t-at it wor/s.

b. $-at is t-e greatest common +actor o+ 121 and 3�?

Grade 6 Unit 9
Lesson 3
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Lesson 4: How Do We Choose?
Let's vote and choose a winner!

4.1: Which Was “Yessier”?
Two sixth-grade classes, A and B, voted on whether to give the answers to their math
problems in poetry. The “yes” choice was more popular in both classes.

yes no

class A 24 16

class B 18 9

Was one class more in favor of math poetry, or were they equally in favor? Find three or
more ways to answer the question.

Grade 6 Unit 9
Lesson 4
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4.�: Which C�ass �o"e� �#r��er?
The school will be painted over the summer. "tudents get to vote on whether to change
the color to purple �a “yes” vote�, or 1eep it a beige color �a “no” vote�.

The principal of the school decided to
analy@e voting results by class. The table
shows some results.

�n both classes, a ma0ority voted for changing
the paint color to purple. Which class was
more in favor of changing?

yes no

class A 26 14

class B 
1 19

4.�: �#�er�a�ori"ies
1. Another school is also voting on whether to change their schoolAs color to purple.

Their rules require a superma0ority to change the colors. A total of 24
 people

voted, and 1�
 voted to change to purple. Were there enough votes to ma1e the
change?

2. This school also is thin1ing of changing their mascot to an armadillo. To change
mascots, a ��� superma0ority is needed. �ow many of the 24
 students need to vote
“yes” for the mascot to change?


. At this school, which requires more votes to pass� a change of mascot or a change of
color?

Grade 6 Unit 9
Lesson 4
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4.4: 	es" �es"a#ran"
A townAs newspaper held a contest to decide the best restaurant in town. �nly people who
subscribe to the newspaper can vote. 2�� of the people in town subscribe to the
newspaper. 2
� of the subscribers voted. 8
� of the people who voted li1ed �arnellAs
BB  �it best.

�arnell put a big sign in his restaurantAs window that said, “8
� say �arnellAs is the best!”

�o you thin1 �arnellAs sign is ma1ing an accurate statement? "upport your answer with�

"ome calculations

An explanation in words

A diagram that accurately represents the people in town, the newspaper subscribers,
the voters, and the people who li1ed �arnellAs best

•
•
•

Grade 6 Unit 9
Lesson 4
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Lesson 5: More than Two Choices
Let's explore different ways to determine a winner.

5.1: Field Day
Students in a sixth-grade class were asked, “What activity would you most like to do for
field day?” The results are shown in the table.

activity number of votes

softball game 16

scavenger hunt 10

dancing talent show 8

marshmallow throw 4

no preference 2

1. What percentage of the class voted for softball?

2. What percentage did not vote for softball as their first choice?

Grade 6 Unit 9
Lesson 5
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5.�: �chool L(nches ��art 1�
Suppose students at our school are voting for the lunch menu over the course of one
week. The following is a list of options provided by the caterer.

�enu 1� �eat Lovers

�eat loaf

�ot dogs

 ork cutlets

�eef stew

Liver and onions

�enu 2� %egetarian

%egetable soup and peanut butter
sandwich

�ummus, pita, and veggie sticks

%eggie burgers and fries

�hefCs salad

�heese piBBa every day

�ouble desserts every day

�enu �� Something for �veryone

�hicken nuggets

�urgers and fries

 iBBa

Tacos

Leftover day �all the weekCs leftovers
made into a casserole�

�onus side dish� pea 2ello �green gelatin
with canned peas�

�enu 4� �oncession Stand

�hoice of hamburger or hot dog, with
fries, every day

To vote, draw one of the following symbols next to each menu option to show your first,
second, third, and last choices. �f you use the slips of paper from your teacher, use only
the column that says “symbol.”

1. �eat Lovers ((((((((((

2. %egetarian ((((((((((

�. Something for �veryone ((((((((((

4. �oncession Stand ((((((((((

•
•
•
•
•

•

•
•
•
•
•

•
•
•
•
•

•

•

Grade 6 Unit 9
Lesson 5
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�ere are two voting systems that can be used to determine the winner.

%oting System �1. Plurality� The option with the most first-choice votes �stars� wins.

%oting System �2. Runoff� �f no choice received a ma2ority of the votes, leave out the
choice that received the fewest first-choice votes �stars�. Then have another vote.

�f your first vote is still a choice, vote for that. �f not, vote for your second choice that
you wrote down.

�f there is still no ma2ority, leave out the choice that got the fewest votes, and then
vote again. %ote for your first choice if itCs still in, and if not, vote for your second
choice. �f your second choice is also out, vote for your third choice.

1. �ow many people in our class are voting? �ow many votes does it take to win a
ma2ority?

2. �ow many votes did the top option receive? Was this a ma2ority of the votes?

�.  eople tend to be more satisfied with election results if their top choices win. �or how
many, and what percentage, of people was the winning option�

a. their first choice?

b. their second choice?

c. their third choice?

d. their last choice?

•
•

Grade 6 Unit 9
Lesson 5
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4. �fter the second round of voting, did any choice get a ma2ority? �f so, is it the same
choice that got a plurality in %oting System �1?

5. Which choice won?

6. �ow satisfied were the voters by the election results? �or how many, and what
percentage, of people was the winning option�

a. their first choice?

b. their second choice?

c. their third choice?

d. their last choice?

�. �ompare the satisfaction results for the plurality voting rule and the runoff rule. �id
one produce satisfactory results for more people than the other?

Grade 6 Unit 9
Lesson 5
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5.�: �chool L(nch ��art ��
LetCs analyBe a different election.

�n another class, there are four clubs. �veryone in each club agrees to vote for the lunch
menu exactly the same way, as shown in this table.

1. �igure out which option won the election by answering these 9uestions.

a. �n the first vote, when everyone voted for their first choice, how many votes did
each option get? �id any choice get a ma2ority?

b. Which option is removed from the next vote?

c. �n the second vote, how many votes did each of the remaining three menu
options get? �id any option get a ma2ority?

d. Which menu option is removed from the next vote?

e. �n the third vote, how many votes did each of the remaining two options get?
Which option won?

Grade 6 Unit 9
Lesson 5
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2. �stimate how satisfied all the voters were.

a. �or how many people was the winner their first choice?

b. �or how many people was the winner their second choice?

c. �or how many people was the winner their third choice?

d. �or how many people was the winner their last choice?

�. �ompare the satisfaction results for the plurality voting rule and the runoff rule. �id
one produce satisfactory results for more people than the other?

5.�: �(st �ote �nce
'our class 2ust voted using the in�tant�runoff system. $se the class data for following
9uestions.

1. �or our class, which choice received the most points?

2. �oes this result agree with that from the runoff election in an earlier activity?

�. �or the other class, which choice received the most points?

4. �oes this result agree with that from the runoff election in an earlier activity?

Grade 6 Unit 9
Lesson 5
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5. The runoff method uses information about peopleCs first, second, third, and last
choices when it is not clear that there is a winner from everyoneCs first choices. �ow
does the instant runoff method include the same information?

6. �fter comparing the results for the three voting rules �plurality, runoff, instant runoff�
and the satisfaction surveys, which method do you think is fairest? �xplain.

�re yo( ready �or "ore�

�umbering your choices 0 through � might not really describe your opinions. �or example,
what if you really liked � and � a lot, and you really hated � and �? 'ou might want to give
� and � both a �, and � and � both a 0.

1. �esign a numbering system where the siBe of the number accurately shows how
much you like a choice. Some ideas�

The same 0 to � scale, but you can choose more than one of each number, or
even decimals between 0 and �.

� scale of 1 to 10, with 10 for the best and 1 for the worst.

2. Try out your system with the people in your group, using the same school lunch
options for the election.

�. �o you think your system gives a more fair way to make choices? �xplain your
reasoning.

�

�

Grade 6 Unit 9
Lesson 5
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5.5: �ee end Choices
�lare, �an, �ai, Tyler, and �oah are deciding what to do on the weekend. Their options
are cooking, hiking, and bowling. �ere are the points for their instant runoff vote. �ach
first choice gets 2 points, the second choice gets 1 point, and the last choice gets 0 points.

coo�in� �i�in� bo��in�

��are 2 1 0

�an 2 1 0

�ai 2 1 0

	y�er 0 2 1

�oa� 0 2 1

1. Which activity won using the instant runoff method? Show your calculations and use
expressions or e9uations.

2. Which activity would have won if there was 2ust a vote for their top choice, with a
ma2ority or plurality winning?

�. Which activity would have won if there was a runoff election?

4. �xplain why this happened.

Grade 6 Unit 9
Lesson 5
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Lesson 6: Picking Representatives
Let's think about fair representation.

6.1: Computers for Kids
A program gives computers to families with school-aged children. They have a certain
number of computers to distribute fairly between several families. How many computers
should each family get?

1. One month the program has 8 computers. The families have these numbers of
school-aged children: 4, 2, 6, 2, 2.

a. How many children are there in all?

b. Counting all the children in all the families, how many children would use
each computer? This is the number of children per computer. Call this number

.

c. Fill in the third column of the table. Decide how many computers to give to each
family if we use as the basis for distributing the computers.

family number of children number of computers, using

Baum 4

Chu 2

Davila 6

Eno 2

Farouz 2

d. Check that 8 computers have been given out in all.

Grade 6 Unit 9
Lesson 6
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2. The ne@t month they again have 8 computers. There are diFerent families with these
numbers of children: �, 1, 2, 
, 1, 8.

a. How many children are there in all?

b. Counting all the children in all the families, how many children would use
each computer? This is the number of children per computer. Call this number

.

c. Does it make sense that is not a whole number? (hy?

d. Fill in the third column of the table. Decide how many computers to give to each
family if we use as the basis for distributing the computers.

family
number

of
children

number of
computers,

using

number of
computers,

your �ay

children per
computer,
your �ay

�ray �

Hernandez 1

�to 2

�ones 


�rantz 1

Lo 8

e. Check that 8 computers have been given out in all.

f. Does it make sense that the number of computers for one family is not a whole
number? E@plain your reasoning.

g. Find and describe a way to distribute computers to the families so that each
family gets a whole number of computers. Fill in the fourth column of the table.

Grade 6 Unit 9
Lesson 6
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h. Compute the number of children per computer in each family and Gll in the last
column of the table.

i. Do you think your way of distributing the computers is fair? E@plain your
reasoning.

6.�: �c�oo! �ascot �Part 1�
A school is deciding on a school mascot. They have
narrowed the choices down to the Banana $lugs or the $ea
Lions.

The principal decided that each class gets one vote. Each
class held an election, and the winning choice was the one
vote for the whole class. The table shows how three classes
voted.

banana slugs sea lions class �ote

class � � � banana slug

class � 14 1�

class � 6 ��

1. (hich mascot won, according to the principalCs plan? (hat percentage of the votes
did the winner get under this plan?

2. (hich mascot received the most student votes in all? (hat percentage of the votes
did this mascot receive?

Grade 6 Unit 9
Lesson 6
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�. The students thought this plan was not very fair. They suggested that bigger classes
should have more votes to send to the principal. !ake up a proposal for the principal
where there are as few votes as possible, but the votes proportionally represent the
number of students in each class.

4. Decide how to assign the votes for the results in the class. �Do they all go to the
winner? Or should the loser still get some votes?�


. �n your system, which mascot is the winner?

6. �n your system, how many representative votes are there? How many students does
each vote represent?

6.�: �dvising t�e �c�oo! 
oard
1. �n a very small school district, there are four schools, D, E, F, and �. The district wants

a total of 1� advisors for the students. Each school should have at least one advisor.

school number of students number of ad�isors, using

D 48

E 12

F 24

� �6

a. How many students are in this district in all?

b. �f the advisors could represent students at diFerent schools, how many
students per advisor should there be? Call this number .

c. &sing students per advisor, how many advisors should each school have?
Complete the table with this information for schools D, E, F, and �.

Grade 6 Unit 9
Lesson 6
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2. Another district has four schools� some are large, others are small. The district wants
1� advisors in all. Each school should have at least one advisor.

school
number of
students

number of
ad�isors,
using

number of
ad�isors,
your �ay

students per
ad�isor,

your �ay

Dr. �ing
$chool


��

OCConnor
$chool

2��

$cience
!agnet
$chool

14�

Trombone
Academy

1�

a. How many students are in this district in all?

b. �f the advisors didnCt have to represent students at the same school, how many
students per advisor should there be? Call this number .

c. &sing students per advisor, how many advisors should each school have?
�ive your 9uotients to the tenths place. Fill in the Grst Dnumber of advisorsE
column of the table. Does it make sense to have a tenth of an advisor?

d. Decide on a consistent way to assign advisors to schools so that there are only
whole numbers of advisors for each school, and there is a total of 1� advisors
among the schools. Fill in the Dyour wayE column of the table.

e. How many students per advisor are there at each school? Fill in the last row of
the table.

f. Do you think this is a fair way to assign advisors? E@plain your reasoning.
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6.�: �c�oo! �ascot �Part ��
The whole town gets interested in choosing a mascot. The mayor of the town decides to
choose representatives to vote.

There are 
� blocks in the town, and the people on each block tend to have the same
opinion about which mascot is best. �reen blocks like sea lions, and gold blocks like
banana slugs. The mayor decides to have 
 representatives, each representing a district of
1� blocks.

Here is a map of the town, with preferences shown.

1. $uppose there were an election with each block getting one vote. How many votes
would be for banana slugs? For sea lions? (hat percentage of the vote would be for
banana slugs?
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2. $uppose the districts are shown in the ne@t map. (hat did the people in each district
prefer? (hat did their representative vote? (hich mascot would win the election?

Complete the table with this electionCs results.

district
number of
bloc�s for

banana slugs

number of
bloc�s for
sea lions

percentage of
bloc�s for

banana slugs

representati�e s
�ote

1 1� � banana slugs

2

�

4
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�. $uppose, instead, that the districts are shown in the new map below. (hat did the
people in each district prefer? (hat did their representative vote? (hich mascot
would win the election?

Complete the table with this electionCs results.

district
number of
bloc�s for

banana slugs

number of
bloc�s for
sea lions

percentage of
bloc�s for

banana slugs

representati�e s
�ote

1

2

�

4
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4. $uppose the districts are designed in yet another way, as shown in the ne@t map.
(hat did the people in each district prefer? (hat did their representative vote?
(hich mascot would win the election?

Complete the table with this electionCs results.

district
number of
bloc�s for

banana slugs

number of
bloc�s for
sea lions

percentage of
bloc�s for

banana slugs

representati�e s
�ote

1

2

�

4





. (rite a headline for the local newspaper for each of the ways of splitting the town
into districts.

6. (hich systems on the three maps of districts do you think are more fair? Are any
totally unfair?
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6.	: �air and �nfair �istricts
1. $mallvilleCs map is shown, with opinions shown by block in green and gold.

Decompose the map to create three connected, e9ual-area districts in two ways:

a. Design three districts
where green will win at
least two of the three
districts. #ecord results in
Table 1.

Table 1:

district
number of

bloc�s
for green

number of
bloc�s

for gold

percentage
of bloc�s
for green

representati�e s
�ote

1

2

�

b. Design three districts
where gold will win at least
two of the three districts.
#ecord results in Table 2.

Table 2:

district
number of

bloc�s
for green

number of
bloc�s

for gold

percentage
of bloc�s
for green

representati�e s
�ote

1

2

�
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2. $9uaretownCs map is shown, with opinions by block shown in green and gold.
Decompose the map to create Gve connected, e9ual-area districts in two ways:

a. Design Gve districts where green will win at least three of the Gve districts.
#ecord the results in Table �.

Table �:

district
number of

bloc�s
for green

number of
bloc�s

for gold

percentage
of bloc�s
for green

representati�e s
�ote

1

2

�

4
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b. Design Gve districts where gold will win at least three of the Gve districts. #ecord
the results in Table 4.

Table 4:

district
number of bloc�s

for green
number of bloc�s

for gold

percentage
of bloc�s
for green

representati�e s
�ote

1

2

�

4
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�. !ountain 'alleyCs map is shown, with opinions by block shown in green and gold.
�This is a town in a narrow valley in the mountains.� Can you decompose the map to
create three connected, e9ual-area districts in the two ways described here?

a. Design three
districts where
green will win at
least 2 of the �
districts. #ecord the
results in Table 
.

Table 
:

district
number of

bloc�s
for green

number of
bloc�s

for gold

percentage
of bloc�s
for green

representati�e s
�ote

1

2

�

b. Design three
districts where gold
will win at least 2 of
the � districts.
#ecord the results
in Table 6.

Table 6:

district
number of

bloc�s
for green

number of
bloc�s

for gold

percentage
of bloc�s
for green

representati�e s
�ote

1

2

�
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