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SFUSD Math Core Curriculum 20162017
Grade 7

Unit 7.7: Proportional Reasoning
Big Idea
Proportional relationships describe how quantities are related to each other through a constant ratio. By
reasoning about these relationships, we can solve problems in mathematics, science, and everyday life.

Unit Objectives
●
●
●
●
●
●
●

Students understand that in proportional relationships, two or more quantities grow in a constant way
relative to each other.
Students represent proportional relationships using multiple representations (tables, graphs, diagrams,
verbal descriptions, equations).
Students recreate twodimensional figures in different scales.
Students find the new perimeter and area of scaled shapes.
Students determine the scale factor of a new scale drawing given the scale factor of an original scale
drawing and the scale factor between the two drawings.
Students use knowledge of proportionality to solve multistep ratio problems.
Students use knowledge of proportionality to solve multistep percent problems, such as those involving
tax, tip, commission, simple interest, percent increase, percent decrease, and percent error.

Unit Description
In this unit, students explore scaling from a variety of angles. They scale geometrical figures, use scale
drawings, and scale quantities to answer questions about proportional relationships. Scalars (multipliers)
include whole numbers, fractions, percents, and decimals. (See Note below for clarification of the different uses
of the word “scale.”)
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CCSSM Content Standards
Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and mathematical problems.
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other
quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute
the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per hour.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2a Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in
a table or graphing on a coordinate plane and observing whether the graph is a straight line through the origin.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal
descriptions of proportional relationships.
7.RP.2c Represent proportional relationships by equations. For example, if total cost t is proportional to the
number n of items purchased at a constant price p, the relationship between the total cost and the number of
items can be expressed as t = pn.
7.RP.2d Explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation,
with special attention to the points (0, 0) and (1, r) where r is the unit rate.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest,
tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error.

Geometry
Draw, construct, and describe geometrical figures and describe the relationships between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths and
areas from a scale drawing and reproducing a scale drawing at a different scale.
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Progression of Mathematical Ideas
Prior Supporting
Mathematics

Current Essential
Mathematics

In Grade 6, students learn about
ratio concepts and use ratio
reasoning to solve problems.
Percent is introduced as a rate per
100, and students find the whole
given the part and the percent.

In this unit, students apply what
they have learned about
proportional relationships and
portions (fractions, percents,
decimals) to solve a variety of
problems.

Unit 7.3 centers around the
representation of proportional
relationships. Students build their
understanding of ratios and
proportional relationships by
representing those relationships
with tables, diagrams, graphs,
equations (of the form y = mx), and
verbal descriptions. They use those
representations to find the constant
of proportionality (also called the
multiplier, scale, unit rate, or slope)
for situations.

They solve problems involving
scale drawings of geometric
figures, compute actual lengths
and areas from a scale drawing,
and reproduce a scale drawing at a
different scale.

In Unit 7.6, students use
proportional reasoning as they
learn about probability and define
probabilities using fractions,
decimals, and percents.

Future Mathematics
Proportional reasoning will be
useful throughout Grade 7,
especially when studying statistics
with sampling populations.
In Grade 8, students discover the
connections between proportional
relationships, lines, and linear
equations (moving from y = mx to
y = mx + b). Students continue to
use multiple representations to
understand situations and build
their comfort with moving between
representations.

They explore problems where the
answer can be found using a scalar
(multiplier), connecting those
problems with the proportional
relationships that they understand
from their work in Unit 7.3.
Students also work with percents in
a variety of simple and complex
situations, and come to see
percent as a multiplier.

Note
The word scale has many related meanings that come up in this unit. Scale can refer to an element of a
drawing, such as a map scale, but it can also be an action—what we do to a picture, a price, or pretty much
any quantity; for example, scaling up a drawing by a factor of two. A scale factor is the number by which we
multiply the quantities when we are scaling. For example, if I scale my drawing up by a factor of two, all lengths
in that drawing are doubled (multiplied by two). The term scale factor can be interchanged with scalar,
multiplier, and constant of proportionality. This number can be seen in the various representations of
proportional relationships as the unit rate as well. Returning to the original (noun) use of scale, the scale of a
map or other scale drawing can help us determine the scale factor needed when calculating actual lengths from
lengths on the drawing, or vice versa.
Students do not have to use these many related versions of scale correctly by the end of the unit. It is important
for them to try on the mathematical language as they push for precision in their communication, but it is not
important for them to memorize the rules or uses listed above.
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Unit Overview (17 days)
Days

Description

Sources

Entry Task

1

Sugar Sugar: This task is intended to help you
assess how students are thinking about comparing
proportional situations. Pairs investigate the
sugaryness of breakfast cereals using strategies
that they developed in previous units.

Desmos
SFUSD

Lesson Series 1

4

Students learn about similar shapes and scaling,
including using scale drawings to find the area and
perimeter of the actual objects depicted in the scale
drawing. They experiment with changing scales and
creating their own scale drawings based on defined
parameters.

CPM CCC2 Lessons
4.1.1 and 4.1.2
Illustrative Mathematics
MAP FAL
CMP3 Stretching and
Shrinking

Apprentice Task

2

FAL Drawing to Scale: A Garden: This task is
intended for you to assess how well students are
able to interpret and use scale drawings in a
realworld context using proportional reasoning and
metric units. Teams analyze example strategies for
drawing a circular pond to scale on the Garden Plan.

MAP FAL
SFUSD

Lesson Series 2

2

Students explore proportional relationships of
distance, rate, and time and percent. They build their
understanding of how to use the connections
between different kinds of proportional relationships
to answer questions about those relationships.

CPM CCC2 Lesson
7.1.1 and 7.1.2
MAP FAL

Expert Task

2

FAL Comparing Strategies for Proportion
Problems: This lesson is intended to help you
assess how students solve problems that involve
proportional reasoning, including identifying students
who do not yet have consistent strategies that work
for all problems.

MAP FAL
CPM CCC2 Lesson
7.1.2

Lesson Series 3

5

Students reason about percent increase and
decrease in a variety of contexts, including exploring
percents as multipliers. At the end of the lesson
series, students return to changing the scale of a
drawing in preparation for the Milestone Task.

CPM CCC2 Lessons
7.1.3, 7.1.7, and 7.1.8
MAP FAL
www.mathtalks.net
SFUSD

Milestone Task

1

Shopper’s Corner: Students individually solve
multistep problems involving percents, in the context
of a clothing store. They then scale an image, finding
new dimensions. Throughout, they explain their
strategies and thinking. This Task is Component 2
of the Math Interim District Assessment (IDA).

MARS
Illustrative Mathematics
SFUSD
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Resources
Student Pages

Materials

Entry Task

Sugar Sugar
Proportional Relationships 1 HW

Desmos Lesson: http://tinyurl.com/jjwmkpz
Tech Devices

Lesson Series 1

CPM CCC2 Lesson 4.1.1
CPM CCC2 Lesson 4.1.2
Rescaling Washington Park
Map Distance HW
Drawing to Scale: Design a
Garden
Rosavilla Middle School HW

Launch Projector Resource
Dot Paper BLM
Grid paper
Rulers
Blueprints and maps (optional)
Drawing to Scale: Garden Assessment Projector
Resource
Drawing to Scale: Garden Plan BLM
Drawing to Scale: Garden Scales BLM

Apprentice Task

Proportional Relationships 2 HW
How Did You Work HW

Drawing to Scale: A Garden Projector Resource
Poster paper, markers, glue sticks
Other drawing materials and measuring tools
Sticky notes
Drawing to Scale: Assistants’ Methods BLM
Drawing to Scale: Mandy’s Second Email BLM

Lesson Series 2

CPM CCC2 Lesson 7.1.1
CPM CCC2 Lesson 7.1.2
A Sense of Scale HW

Butcher paper
Windup toys
Meter sticks
Stopwatches

Expert Task

CPM CCC2 Lesson 7.1.2 HW
A Sense of Scale (revisited)

Proportion Problems Projector Resource
Calculators
Sample Responses to Discuss
Poster paper, markers

Lesson Series 3

CPM CCC2 Lesson 7.1.3
CPM CCC2 Lesson 7.1.7
CPM CCC2 Lesson 7.1.8
Percent Increase and Decrease
Recording Sheet
Percent Changes HW
Changing Scales

Percent Increase and Decrease Projector Resource
Percent Increase and Decrease Card Sets A, B, C, D
Map Scale Math Talk Projector Resource
Rulers
Grid paper

Milestone Task

Proportional Relationships 3 HW

Shopper’s Corner Launch Projector Resource
Shopper’s Corner BLM
Shopper’s Corner Rubric BLM

Unit 7.7 Family Letter is available electronically in multiple languages.
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Seventh Grade Family Letter
Unit 7: Proportional Reasoning
Your child’s 7th grade mathematics class is about to begin a unit titled Proportional Reasoning. In
previous units, your child has explored proportional relationships, those relationships between two
quantities where you can multiply one quantity by a number, or multiplier, to get the other quantity,
deeply. They have also worked with fractions, decimals, and percents. The focus this unit is on
solving problems using proportional reasoning in a variety of contexts.
Your child will solve problems involving scale drawings of geometric figures, compute actual lengths
and areas from a scale drawing, and reproduce scale drawings at a different scale. They will explore
problems where the answer can be found using a scalar (multiplier), connecting those problems with
the proportional relationships that they understand from their work in Unit 7.3.
UNIT OBJECTIVES
● Students understand that proportional relationships are relationships between two or more
quantities that grow in a constant way relative to each other.
● Students represent proportional relationships using multiple representations (tables, graphs,
diagrams, verbal descriptions, equations).
● Students recreate twodimensional figures in different scales.
● Students find the new perimeter and area of scaled shapes.
● Students determine the scale factor of a new scale drawing given the scale factor of an original
scale drawing and the scale factor between the two drawings.
● Students use knowledge of proportionality to solve multistep ratio problems.
● Students use knowledge of proportionality to solve multistep percent problems, such as those
involving tax, tip, commission, simple interest, percent increase, percent decrease, and percent
error.
HELPING YOUR CHILD
We want to help your child develop sound mathematical habits. As your child studies this unit you
can help encourage sound mathematical habits by asking questions such as:
● Is there a proportional relationship between the quantities in this problem? Which ones? What is
the relationship?
● Can you use the proportional relationship to answer the questions?
● What is the scale between the two images?
● What representations can you use to make sense of the situation? A diagram? A table? A
graph?
● What multiplier will you use to solve the problem?
HAVING CONVERSATIONS ABOUT THE MATHEMATICS
● Talk about proportional relationships is everyday life. For example, figure out how much of an
ingredient you will need if you are making more than one (or less than one) batch of a recipe.
Figure out how many batches you can make given the ingredients you have.
● Discuss percents in daily life. What is the tax rate for this item? How much more will the item
cost with tax? How much will this item cost on sale? If the store puts a 60% markup on this
item, how much did they pay for it? How much money is the store making?
7.7 Family Letter
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EXAMPLES OF SOME OF THE MATHEMATICS IN THE UNIT
When we scale an image, the ratios between lengths in the image stay the same. We can use that
fact to find lengths in the original or copy image, or to create a copy image.
Lailani made a design for Reading Week at the library. Her drawing is on 9 x 12 inch paper, but
the librarian wants to make cards to hand out that are on 3 x 4 inch paper. What scale factor
will they need to use when they make copies?

We can use a table to look for relationships between the original lengths and the new lengths:
Original dimension

9 inches

12 inches

x inches

New dimension

3 inches

4 inches

1
3x

inches

Each new dimension is 31 of the original dimension. This means that the scale factor is
makes sense because the new drawing is smaller than the original.

1
3

. This

When we are calculating a total cost or a sales cost, we may need to do multiple steps, or find a
different multiplier to do our calculations in a single step.
Danilo wants to buy a new pair of shoes. They cost $60 originally, but they’re on sale, 15% off.
Show how Danilo could calculate the cost of the shoes in two steps or in one step. What is the
multiplier in each case?
Two steps:
I will find out how much the discount is in dollars, then subtract that from the original price.
15
15 to find it.
$60 100
= $9
The discount is $9. I used a multiplier of 15% = 100
The sale price is $51.
$60 $9 = 51
One step:
I will find the final price by finding what percent of the original price the sale price is, then multiplying
that by the original price.

My multiplier is 85% =
$60

85
100

= $51

7.7 Family Letter

The sale price is $51.

85
100

.

T7-8

Unit 7.7 Math Talk Bank
Try to do a Math Talk instead of a Do Now 1–2 times a week. See the Math Teaching Toolkit for ideas
for successful Math Talks: http://www.sfusdmath.org/mathtalks.
You may also choose to use Math Talks from the Math Talk Banks of previous units.
Review Previous Content

Engage Current Content

Guess My Rule
 Present a table of pairs of values. Have
students generate other pairs that will fit
the rule in the table and generate the rule
to move from one quantity to the other.
 Example:

Scale Factors/Multipliers
 Show two images with lengths labeled or
two quantities and ask what the scale
factor is between them. There are two
scale factors in these cases, one from the
smaller to the larger and one from the
larger to the smaller. Quantities can also
be left off for students to determine.

x

y

5

3

12

7.2

1
2

3
10

30

18

Converting between fractions, decimals, and
percents
 What is 38 as a decimal?
 What is 76% as a fraction?
 A fruit punch is made with 3 parts
cranberry juice and 7 parts orange juice.
What percent of the punch is orange
juice?
Table (of a proportional or nonproportional
situation)
Example:








Original price: $10
Sale price: $9.20
Item price: $15
Price with tax: $16.20

What was the original?
 Present a figure and tell students that it
has been scaled up or down. Ask them
what the original dimensions could have
been, and possible the scale factor as
well.
 New dimensions: 10 inches by 17.5
inches
Original dimensions: ?
Scale factor: ?

Is this proportional? How do you know?
What ratios do you see? Where do you
see them?
What is the constant of proportionality?
How do you know?

A good resource for Strategy Talks, Number Talks, Estimation Talks and Pattern Talks is
http://www.mathtalks.net/.
7.7 Math Talk Bank
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Entry Task
Description

Sugar Sugar: This task is intended to help you assess how students are thinking about
comparing proportional situations. Pairs investigate the sugaryness of breakfast cereals
using strategies that they developed in previous units, such as finding unit rate using a
variety of representation or converting ratios to decimals or percentages.

Core Math

Students reengage with strategies to compare rates. Strategies can include finding unit
rates, finding rates with a common number in one of the quantities, comparing slopes of
graphs, and converting to decimals or percentages.

CCSSM
Standard(s)

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths,
areas and other quantities measured in like or different units. For example, if a person
walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles
per hour, equivalently 2 miles per hour.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2a Decide whether two quantities are in a proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a coordinate plane and observing whether the
graph is a straight line through the origin.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
7.RP.2c Represent proportional relationships by equations. For example, if total cost t is
proportional to the number n of items purchased at a constant price p, the relationship
between the total cost and the number of items can be expressed as t = pn.
7.RP.2d Explain what a point (x, y) on the graph of a proportional relationship means in
terms of the situation, with special attention to the points (0, 0) and (1, r) where r is the unit
rate.

Resources

Desmos Lesson: http://tinyurl.com/jjwmkpz
Sugar Sugar
Tech Devices (1 per pair)

Homework

Proportional Relationships 1 HW

Lesson Plan

Day 1

Launch

Do Now: Proportional relationship: How do I know it’s proportional from context and
representation?
This lesson uses a Desmos activity: http://tinyurl.com/jjwmkpz. Create a new session for
the class. Each pair of students needs one tech device. Have the pairs sign in to the
session at student.desmos.com. They will be prompted to enter the fourdigit session code
and to enter their names. Have each pair put in both of their names to the name field. If
students are using iPads, consider having teams of four who usually work together
progress through the activity as a group, inputting answers on both devices. Have both
iPads stay in the middle space of the table, touching on their long side.
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Explore

As pairs work, you can see their progress on the teacher dashboard. You can also use the
dashboard to show students’ work on the front screen: click on the slide you want to
project, then select an individual student response or “Overlay” to show all responses
together.
During this class, pairs should complete at least through Slide 7. Students record answers
and work for some slides on the Sugar Sugar student sheet.
Slide 1 asks students to predict which of five cereals is the most sugary by dragging a dot
under a picture of the cereal. It might be interesting to students to see how their predictions
compare. You can show them by projecting the “Overlay” option.
Slide 2 asks students to put the cereals in order from least to most sugary, this time by
dragging pictures of the cereal in order.
Slide 3 pushes students to identify what information they would need to determine which
cereal is the most sugary. As pairs submit their answers, they will be able to see what
others have shared and edit their responses if they want. If you have a class share or
discussion of this slide, emphasize the range of student responses. It's okay to lack
consensus at this stage.
Slide 4 provides students with a graph of grams of sugar vs. grams of cereal and prompts
them to identify something that they notice and something that they wonder. Students
might discover that they can click on the dots to find the coordinates.
Slides 5 and 6 prompt students to analyze the cereal with the largest serving size and the
largest number of grams of sugar. They can find the coordinates of the point for that cereal
by clicking on the point. Push pairs to make sense of both coordinates of the point in the
context of the situation.
Slide 7 asks students to rank the cereals in order from least to most sugary, working in
their notebooks to figure out the order. Allow students to use the calculator function on their
devices. Some strategies they might use are creating ratios, finding common grams of
cereal, and comparing grams of sugar; finding common grams of sugar and comparing
grams of cereal; or doing either of these for pairs of dots and comparing those to set the
order. They might also use other representations that they used in Unit 7.3, such as tables
or graphs, or fractions, decimals, or percentages as in Unit 7.6, to make sense of the
situation.
Slide 8 reveals to students the order of sugaryness of the cereals.
Slide 9 asks students to make connections between the steepness of a line on the sugar
vs. cereal graph and the sugaryness of the cereal.
Slides 10 and 11 have students sketch a steepness line for a cereal that is more sugary
than Lucky Charms and less sugary than Fruit Loops. Students can draw freehand or use
a tool that draws a straight line.
Slides 13 through 19 ask students to compare proportions of sugaryness using different
representations and in different contexts.
Slides 20 through 23 ask students to extend use of representations to answer other
questions about eating cereal.
SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Closure

Challenges and
Misconceptions
Universal
Support

Have two to three pairs’ strategies for comparing the sugaryness of the cereals. Consider
including one pair who found a common amount of cereal, another pair who found a
common amount of sugar, and a third who used percentages (grams of sugar per 100
grams of cereal). Ask the class to make connections between the different strategies.

●
●

Students may be confused about what the x and yvalues of the coordinate pairs on
the sugar vs. cereal graph mean.
Students may not be sure how to compare the sugaryness of the cereals.

Encourage pairs to look through their notes from previous units if they are not sure how to
compare the sugaryness of the cereals. They have done similar work and used relevant
tools in Units 7.3 and 7.6, among others.
Allow pairs to use the calculators on their devices to do calculations.

Extensions

Slides 13 through 24 give students the opportunity deepen their understanding of
proportional relationships by applying their learning about comparing proportions using a
variety of representations and in a variety of contexts. Push students to make connections
between the representations.

Notes

This was originally designed as a twoday task. If you decide to have students spend two
days on it, one of the students in each pair will need to be signed into their google account
on the device in order to save their work and return to it on Day 2.
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Sugar Sugar Answer Guide
Go to the website using the url or QR code: student.desmos.com
Enter the class code provided by your teacher. Write it here ______________.
Answer the following questions when you reach the given slide number.
1. Slide 3: What information would help us calculate which cereal is most sugary?
Student answers will vary. Possible answers include:
Amount of sugar in the box. Amount of sugar in a cup. Amount of sugar in a
serving. Size of a serving.
2. Slide 5: What are the coordinates of the point for the LARGEST serving size? What do
these coordinates mean in the context of this scenario?
(60, 2) The coordinates mean: 60 grams of cereal, 2 grams of sugar.
3. Slide 6: What are the coordinates of the point for the MOST amount of SUGAR? What
do these coordinates mean in the context of this scenario?
(55, 14) The coordinates mean: 55 grams of cereal, 14 grams of sugar.
4. Slide 7: Show all your work for determining the order of sugaryness of the cereals. Use
your notebook if you run out of space here.
Student work will vary. Possible strategies include:
● Finding the amount of sugar per gram of cereal
● Finding the amount of cereal per gram of cereal
● Using a different common amount of cereal or sugar to compare
● Using tables, graphs, fractions, decimals, or percents
The order of sugaryness is:
● Cheerios, Raisin Bran, Cinnamon Toast Crunch, Lucky Charms, Froot Loops
5. Slide 9: What does steepness of a line on the graph tell you about “sugaryness?”
Student answers will vary. Possible answers include:
● The steeper the line, the more sugary the cereal.
● The shallower the line, the less sugary the cereal.
● If one cereal’s line is steeper than another cereal’s line, then the first cereal is
more sugary.

7.7 Entry Sugar Sugar Teacher
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6. Slides 16 through 19: How can you determine which of two cereals or sodas is more
sugary? Will your method work every time? Why or why not?
Student answers will vary. Possible strategies include:
● Finding the amount of sugar per gram of cereal
● Finding the amount of cereal per gram of cereal
● Using a different common amount of cereal or sugar to compare
● Using tables, graphs, fractions, decimals, or percents
Student justifications will vary.
7. Slide 22: Write an equation that would help you find the amount of sugar in Raisin Bran
given the amount of cereal. Label each part of the equation.
Student answers will vary. Equations should be equivalent to:
14
14
y = 55
x where x is the grams of cereal, y is the grams of sugar, and 55
is the
grams of sugar per one gram of cereal.
8. Slide 23: If Joey ate 1 bowl each day for the month of May, how many grams of sugar
would he consume? How can your graph help you figure that out?
Joey would consume 434 grams of sugar.
Student justifications will vary. Possible justifications include:
● The ycoordinate of the point on the graph tells us how many grams of sugar are
in one bowl. You can multiply that by the number of bowls to get how many
grams of sugar total.
9. Slide 24: Jake ate a massive amount of Cinnamon Toast Crunch. Each 31 gram serving
has 8 grams of sugar. He ate a total of 112 grams of sugar. How much cereal (in grams)
did he eat altogether?
Jake ate 434 grams of cereal.

7.7 Entry Sugar Sugar Teacher
SFUSD

T7-14

Proportional Relationships 1 HW Answer Guide
1. Hybrid Car Gas Mileage

a. What is the unit rate for this situation?
The unit rate is 80 miles per gallon.
b. How many gallons of gas were used to travel 240 miles?
3 gallons of gas were used to travel 240 miles.
c. At this rate, how far will this car go on 10 gallons of gas?
On 10 gallons of gas, the car can go 800 miles.

2. Dominic’s Famous Cookies

a. What is the unit rate for this situation?
The unit rate is 1 14 teaspoons of dry yeast per batch of cookies
b. How much yeast does Dominic need to make 3 batches of cookies?
Dominic needs 3 34 teaspoons of yeast to make 3 batches of cookies.
c. Dominic has exactly 15 teaspoons of yeast. How many batches of cookies can
he make with this yeast?
Dominic can make 12 batches of cookies with 15 teaspoons of yeast.

7.7 Entry Proportional Relationships 1 HW Teacher
SFUSD
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Lesson Series 1 Overview
Description
Students learn about similar shapes and scaling, including using scale drawings to find the area and perimeter
of the actual objects depicted in the scale drawing. They experiment with changing scales and creating their
own scale drawings based on defined parameters.

Standards
Geometry
Draw, construct, and describe geometrical figures and describe the relationships between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths and
areas from a scale drawing and reproducing a scale drawing at a different scale.
Solve reallife and mathematical problems involving angle measure, area, surface area, and volume.
7.G.4 Know the formulas for the area and circumference of a circle and use them to solve problems; give an
informal derivation of the relationship between the circumference and area of a circle.
7.G.6 Solve realworld and mathematical problems involving area, volume and surface area of two and
threedimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.

Day 1

Day 2

Description

CPM CCC2 Lesson 4.1.1, Are the figures
the same shape? Teams extend their
understanding of ratios by looking at
enlargements and reductions of geometric
figures. They see that angles are congruent
and that the ratio of copy lengths to original
lengths are constant in similar figures.

CPM CCC2 Lesson 4.1.2, How can I use a
scale drawing? Students solve problems
involving scale drawings of geometric figures.
They create scale drawings and compute
actual lengths and areas from scale drawings.

Core Math

Students discover that similar figures maintain
angles and ratios of corresponding sides while
increasing or decreasing the lengths of the
sides. Students identify the corresponding
sides of similar figures and compare their
ratios.

Students use scale factors to find the area and
perimeter of full size objects from scale
drawings. They notice that area and perimeter
behave differently when scaled.

Resources

Launch Projector Resource
CPM CCC2 Lesson 4.1.1
Dot Paper BLM

CPM CCC2 Lesson 4.1.2
Grid paper
Rulers
Blueprints and maps (optional)

Homework

Problems 46 through 410
Bring windup toys from home for LS2 Day 1’s
lesson

Problems 416 through 420
Bring windup toys from home for LS2 Day 1’s
lesson
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Day 3

Day 4

Description

Washington Park: In this task from Illustrative
Mathematics, teams consider how changing
the scale changes the image. Discussions
focus on strategies for moving from one scale
to another and justifying why reducing the
scale makes the image larger.

FAL Preassessment Task: Design a
Garden: Students work individually on the
preassessment task for the Apprentice Task.
They reveal their current levels of
understanding about drawing to scale, finding
the areas of complex figures in context, and
reasoning about the radius or diameter of a
circle knowing the area.

Core Math

Students understand that when the scale
factor from the original to a scale drawing gets
smaller, the resulting image is larger. They
explain why that is the case.

Students interpret and use scale drawings to
model a realworld situation, using proportional
reasoning, metric units, and understanding of
circle attributes.

Resources

Rescaling Washington Park
Rulers

Drawing to Scale: Garden Assessment
Projector Resource
Drawing to Scale: Design a Garden
Drawing to Scale: Garden Plan BLM
Drawing to Scale: Garden Scales BLM

Homework

Map Distance HW
Bring windup toys from home for LS2 Day 1’s
lesson

Rosavilla Middle School HW
Bring windup toys from home for LS2 Day 1’s
lesson
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Lesson Series 1 – Day 1
Description

CPM CCC2 Lesson 4.1.1, Are the figures the same shape? Teams extend their
understanding of ratios by looking at enlargements and reductions of geometric figures.
They see that angles are congruent and that the ratio of copy lengths to original lengths
are constant in similar figures.

Core Math

Students discover that similar figures maintain angles and ratios of corresponding sides
while increasing or decreasing the lengths of the sides. Students identify the corresponding
sides of similar figures and compare their ratios.

CCSSM
Standard(s)

Geometry

Resources

Launch Projector Resource
CPM CCC2 Lesson 4.1.1
4.1.1 Resource (Dot Paper) BLM (at least one double sided sheet per student)

Homework

Problems 46 through 410; bring windup toys from home for LS2 Day 1’s lesson

Draw, construct, and describe geometrical figures and describe the relationships
between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing
actual lengths and areas from a scale drawing and reproducing a scale drawing at a
different scale.

Lesson Plan
Launch

Show the Enlarge Reduce Projector Resource, or another resource that shows an image in
its original size, enlarged, and reduced. Do a ThinkPairShare about the questions, What
do you notice about the three images? How are they the same and different?
Show the directions to get started. Have all teams put their pencils in the middle of their
table. The Facilitator reads the lesson introduction and Problem 41, including part a,
aloud. Then the Team Captain leads a discussion of the task and possible strategies for
drawing the enlargement and asking what everyone thinks the copy will look like. When
they are ready to answer questions, the Resource Manager calls you over. Ask students
what the task is, what it means to triple something (connecting to scaling by 300%), and
have them share their strategy for getting started. Then the team can begin work on the
problem. If many teams are ready at the same time, have teams begin, then loop back to
them to check in.

Explore

Core Problems: CPM CCC2 Problems 41 through 44
Teams reason about enlarged and reduced images through the series of core problems.
Students use dot paper to redraw the enlargements and reductions themselves and
analyze the ratios of side lengths. Remind teams that the figure is enlarged or reduced, not
the paper (i.e., the dots remain the same for all the images).
Students may be confused in Problem 42 and elsewhere about how to write the ratios.
copy
The conventional order is copy:original (or original ) no matter in what order the dimensions
are presented.
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Additional notes about individual problems are available in the CPM teacher guide.

Closure

Have students stand and find another student not in their team to discuss these two
questions:
● How can you identify similar figures?
● What can you conclude about two figures if you know that they are similar?
Have students share their partner’s thinking about each of the two questions.

Challenges and
Misconceptions

●
●

Students may not have prior experience with enlargements and reductions.
Students may not attend to the order in which the ratio is written. (The convention is
copy:original.)

Universal
Support

●
●

Make sure that students understand the word triple.
Encourage students to draw the pairs of images on dot paper.

Extensions

Students extend their understanding of the relationship between scale factors for linear
and area measures by doing Problem 45.
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CCSS: 7.G.1

Lesson 4.1.1 Are the figures the same shape?
Similar Figures
Lesson Objective:

Students will identify corresponding sides of similar figures and compare
their ratios.

Mathematical
Practices:

In this lesson, students will reason abstractly and quantitatively to
evaluate ratios in order to determine similarity. Students should attend to
precision as they draw representations of problems and compare ratios.

Length of Activity: One day (approximately 45 minutes)
Core Problems:

Problems 4-1 through 4-4

Materials:

Lesson 4.1.1 Resource Page (“Dot paper”), at least one sheet per student
(have several extra)

Lesson Overview:

In this lesson students will extend their study of ratios from previous
course work by looking at enlargements and reductions of geometric
figures. They will see that the angles are congruent and write ratios of
corresponding sides in the order copy:original. In similar figures this
ratio is constant.

Suggested Lesson
Activity:

Students may not have prior experience with enlargements and
reductions. Many students may not understand that the angles remain the
same size while all parts of the original are enlarged or reduced by the
same ratio; that is, the growth or reduction occurs proportionally. Prepare
a transparency that shows a full-size copy, an enlargement, and a
reduction of the same item such as a comic strip or a page from a reading
book to show the class what an enlargement and a reduction of the same
item looks like. Then ask a student volunteer to read the lesson
introduction and have teams begin work on the problems in the lesson.
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In problem 4-1 students will compare the angles and the ratios of the
corresponding sides of figures when a figure has been enlarged. The
enlargement is shown using dot paper. Note: The size of the dot paper
remains the same so that students can easily compare side lengths. If
students struggle with this idea, draw a quick sketch of the original and
new figures on the board without the dots, and label a few of the sides.
This could be done as a Teammates Consult. You can make sure that the
students understand “triple” and then ask students how they could draw
these figures using the dot paper. Remind them that the figure has been
enlarged, not the paper.
As students complete part (d) of problem 4-1, verify that they are
correctly identifying the remaining four pairs of corresponding sides. If
students have trouble identifying the corresponding sides, go through the
process with them and review what corresponding means.
Problem 4-2 is similar to problem 4-1, but uses a reduction instead of an
enlargement. Again, students should notice that the angles and the ratios
of the corresponding sides are all the same. As you monitor the students,
you may need to point out that when they read from left to right in the
next problem, it looks as if the ratio should be written as 21 , but that
would indicate that the figure was enlarged. The key here is to be
consistent with the order of the comparison for each pair of corresponding
copy
ratios. Remind the students that the order of original
is the convention,
which in this case simplifies to 12 .
Problem 4-3 has students enlarge and reduce a figure on their own.
In problem 4-4, students will use what they have discovered to determine
whether pairs of given figures are actually similar. As you circulate, be
sure that teams are verifying that all of the pairs of corresponding sides
have equal ratios. In part (b), teams may be tempted to say that the
6
8
figures are similar because 18
36 = 12 = 16 . If they claim the figures are
similar, ask if they checked all of the pairs of corresponding sides. In this
1
case, 19
30 ≠ 2 . This problem could be done as a Pairs Check.
Problem 4-5 is an additional challenge problem. It asks students to
compare the scale factor to the ratio of perimeters and the ratio of areas
for the new and original shapes.
Closure:
(5 minutes)

Have a student volunteer explain how to identify similar figures. Then
have another volunteer explain what they can conclude about a pair of
figures, knowing that they are similar. This could also be done as a Walk
and Talk.

Universal Access:

Additional Challenge: Problem 4-5 is an additional challenge that
previews material that students will encounter in future courses. The
relationship that they see in part (c), that the ratio of the areas of the
figures is equal to the square of the scale factor, is not a core concept for
this course. However, many students will be interested to see it and will
remember it later on.
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Team Strategies:

When rotating students to new teams, there are several ways to make the
new team assignments. Some teachers do a random sort, which can
incorporate either a math concept or some other idea, such as students
piecing together sections of a cartoon or picture.
One possible random sort involving recent math content could be giving
students index cards with equivalent fractions and decimals. Their
teammates will have the same values. Or the cards could have numerical
expressions, teaming students with classmates whose expressions have
the same value. Other random sort ideas can be found in the Team
Support section in the front of this Teacher Edition.
Start problem 4-1 by doing a strategy called Teammates Consult. Teams
start by putting their pencils in the middle of the table/group of desks.
The Facilitator gets the team started by reading (or selecting someone on
the team to read) the lesson introduction and problem 4-113 including
part a out loud to their team. Then the Task Manager leads a discussion
of the task and possible strategies for drawing the enlargement and asking
what everyone thinks the copy will look like. When they are ready to
answer the questions, the Resource Manager calls the teacher over. The
teacher asks the students what the task is, what does it mean to triple
something and if they understand the task correctly. The teacher then has
the students pick up their pencils to work on the problem. Asking teams
to spend time making sure that they understand their task in this way
reinforces the norm that students are expected to read their text for
meaning and directions and that not all information about a task will come
from the teacher. The Recorder/Reporter then makes sure that everyone
is drawing correctly.

Homework:

Problems 4-6 through 4-10

Notes to Self:
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4.1.1

Are the figures the same shape?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Similar Figures
Today you will extend your study of ratios by looking at enlargements and reductions of
geometric figures. Think of a copy machine and what it does to a picture when the
“enlargement” button is selected. The machine makes every length of the picture larger or
smaller by multiplying it by the same number, called the multiplier. That multiplier is also
called the scale factor.
4-1.

Karen is learning how to use the copy machine at her
school’s main office and decides to scale the figure
shown at right by 300%. She wonders what will
happen to the figure.
Note: For all of these problems, the original size dot
paper in the enlargement (or reduction) is kept the
same so that you may compare the sizes of the figures.
a.

Copy the original figure on your dot paper and
label the length of each side. Then scale the
figure by 300%. That is, make another copy of
the figure and multiply each of the side lengths
by 3. Label the length of each new side. What do
you notice about the two figures? Note the sides
and the angles. [ See diagram at right. The
figures are the same shape, the angles are the
same, but the sides are 3 times longer. ]

b.

Refer to the darkened side on the original figure. Then darken the
corresponding (matching) side on the copy. What is the length of this side on
the original figure? What is the length of this side on the copy? Write and
copy
simplify the ratio of this pair of sides in the order original
. [ 2, 6, 26 = 13 ]

c.

Choose another pair of corresponding sides in the figures. Write and simplify
copy
the ratio of these sides in the order original
. [ Answers will vary depending on
which pair of corresponding sides used, but all should simplify to 13 . ]

d.

Predict the simplified ratio you would get for another pair of corresponding sides
of the two figures. Now test your prediction. Write and simplify the ratio for the
remaining pairs of corresponding sides. Was your prediction correct?
[ Students should see that the ratio of all pairs of corresponding sides is 13 . ]

e.

Compare your simplified ratios from parts (b), (c), and (d). What do you notice?
How do your answers relate to the scale factor of 300%? [ The ratios are the
same. They simplify to 13 or 3; 300% = 3 ]
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4-2.

4-3.

374

Karen wants to try scaling the figure shown at right by 50%.
What do you think will happen to the figure?
a.

Sketch the figure shown at right and make a copy of the
figure scaled by 50% on your dot paper. What is the
same about the copy and the original? What is
different? [ See figure at right below. This copy has
the same angles, but the sides are shorter. ]

b.

How is your copy different than the copy you made in
problem 4-1? [ This copy is smaller. ]

c.

Locate at least three pairs of corresponding sides. There
are nine in all. Then write and simplify the ratio of each
copy
pair of corresponding sides in the order original
. [ 12 ]

d.

Compare the ratios from each pair of corresponding
sides with the scale factor. What do you notice? How
do your ratios compare to the scale factor?
[ All the ratios are the same: 12 ; 50% = 12 ]

Examine the figure at right.
a.

Use dot paper to sketch the original figure.

b.

With your team, choose a scale factor the will make the
figure larger. Sketch the copy. What was your scale
factor? What is the ratio of the corresponding sides?
How do the angles compare? [ Answers vary. ]

c.

With your team, choose a scale factor that will make the figure smaller. Sketch
the copy. What was your scale factor? What is the ratio of the corresponding
sides? How do the angles compare? [ Answers vary. ]
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4-4.

Similar figures are figures that have the same shape but are not necessarily the same
size. One characteristic of similar shapes is that ratios of the sides of one figure to the
corresponding sides of the other figure are all the same. Another characteristic is that
the corresponding angles of the two figures are the same.
Patti claims she made a similar copy of each of the original figures shown in parts (a)
and (b) below. For each pair of figures, write and simplify the ratios for each pair of
copy
corresponding sides in the order original
. Compare the ratios. Are the figures similar?
That is, did Patti really make a copy? [ Pair (a) is similar; the ratios of
corresponding sides are all equal 12 . Pair (b) is not similar because the ratios of
the corresponding sides are not all equal. ]
a.

Original

Copy

2
2

Copy

36

18

12

8

5.6

4

4-5.

Original

4

4

2.8

b.

4

52

26

30

8

6
19
8

16

Additional Challenge: Draw a rectangle on dot or graph paper. Then enlarge the
sides of the rectangle using a scale factor of 3.
a.

Compute the perimeter and area of both the new and enlarged rectangles.
[ Answers will vary. ]

b.

Write and reduce each of the following ratios: [
new perimeter
original perimeter

c.

3
1

, 19 ]

new area
original area

How does each ratio compare with the scale factor? [ The ratio of the
perimeters is the same as the scale factor and the ratio of the areas is the
square of the scale factor. ]
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MATH NOTES

ETHODS AND MEANINGS
Mathematical Properties
When two numbers or variables are combined using addition, the
order in which they are added does not matter. For example, 7 + 5 = 5 + 7 .
This fact is known as the Commutative Property of Addition.
Likewise, when two numbers are multiplied together, the order in which
they are multiplied does not matter. For example, 5 ⋅10 = 10 ⋅ 5 . This fact is
known as the Commutative Property of Multiplication.
These results can be generalized using variables:
a + b = b + a and a ⋅b = b ⋅ a

Note that subtraction and division do not satisfy the Commutative Property,
since 7 − 5 ≠ 5 − 7 and 10 ÷ 5 ≠ 5 ÷ 10 .
When three numbers are added, you usually add the first two of them and
then add the third one to that result. However, you could also add the last
two together and then add the first one to that result. The Associative
Property of Addition tells you that the order in which the numbers are
added together does not matter. The answer to the problem (7 + 5) + 9 , for
example, is the same as 7 + (5 + 9) .
Likewise, when three numbers are multiplied together, which pair of numbers
are multiplied together first does not matter. For example, ( 5 ⋅(−6) ) ⋅10 is the
same as 5 ⋅(−6 ⋅10) . This is the Associative Property of Multiplication.
These results can be generalized using variables:

(a + b) + c = a + (b + c) and (a ⋅b)⋅ c = a ⋅(b ⋅ c)
Note that subtraction and division are not associative, since:
(7 − 5) − 1 ≠ 7 − (5 − 1) and (10 ÷ 2) ÷ 5 ≠ 10 ÷ (2 ÷ 5) .
2 −1 ≠ 7 − 4
5 ÷ 5 ≠ 10 ÷ 0.4

To multiply 8(24) , written as 8(20 + 4) , you
can use the generic rectangle model at right.

20

+4

The product is found by 8(20) + 8(4).
8
So 8(20 + 4) = 8(20) + 8(4) .
This example illustrates the Distributive Property.
Symbolically, for any numbers a, b, and c: a(b + c) = a(b) + a(c) .
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4-6.

Simplify the expressions below.
a.

4-7.

b.

4 − (−7) + (−2)
[9]

c.

−7 + 3 − 20
[ –24 ]

c.

4.8(0.6)
[ 2.88 ]

Copy each expression and simplify it. Show all of your steps.
a.

4-8.

8 − 13 − (−4)
[ –1 ]

1.234 + 0.58 + 5.316
[ 7.13 ]

b.

6.1− 1.536
[ 4.564 ]

Tina’s rectangular living-room floor measures 15 feet by 18 feet.
a.

How many square feet of carpet will Tina need to cover the entire floor?
[ 270 sq ft ]

b.

The carpet Tina likes is sold by the square yard. How many square yards will
she need? (1 yard = 3 feet) [ 30 sq yds ]

4-9.

Find the missing parts of each number line. Assume that the lines have been split into
equal parts.
?
?
?
a.
b.
c.
42
0
24
64
0
0
[ 14 ]
[ 40 ]
[ 16 ]

4-10.

Copy and simplify each expression.
a.

7 ⋅(−2) [ –14 ]

b.

−3⋅10 [ –30 ]

c.

4 ⋅(−3) [ –12 ]

d.

−8 ⋅(−6) [ 48 ]
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Lesson 4.1.1 Resource Page

Dot paper

454
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Lesson Series 1 – Day 2
Description

CPM CCC2 Lesson 4.1.2, How can I use a scale drawing? Students solve problems
involving scale drawings of geometric figures. They create scale drawings and compute
actual lengths and areas from scale drawings.

Core Math

Students use scale factors to find the area and perimeter of full size objects from scale
drawings. They notice that area and perimeter behave differently when scaled.

CCSSM
Standard(s)

Draw, construct, and describe geometrical figures and describe the relationships
between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing
actual lengths and areas from a scale drawing and reproducing a scale drawing at a
different scale.

Resources

CPM CCC2 Lesson 4.1.2
Grid paper, rulers
Blueprints and maps (optional)

Homework

Problems 416 through 420; bring windup toys from home for LS2 Day 1’s lesson

Lesson Plan
Launch

If you have blueprints and maps, distribute one to each team. Ask, what do you notice?
What do you wonder? Have them try to identify the scale of the blueprint or map. Have
teams identify uses for scale drawings such as maps and blueprints.
Have student volunteers read the introduction and 411. Give one minute for students to
think quietly, then have teams discuss. Have a couple of Recorder/Reporters share out
their team’s ideas about how Eulalia determined the distance.

Explore

Core Problems: CPM CCC2 4.1.2 Problems 411 through 414
Teams work through the problems using grid paper and rulers to create accurate scale
drawings that have precise right angles. Additional commentary on each problem is in the
teacher guide. As teams work, notice how they are making sense of how length and area
scale and how the scale for these measurements these behave differently.

Closure

Draw a rectangle on the board that is 2 feet by 4 feet, along with a scale of 1 foot = 5 miles.
Ask, What is the area of the rectangle in square miles? How do you know? Have students
discuss with their teams. Without taking team answers, write “area = 40 square miles”
inside the rectangle. Ask teams if this the correct answer and how someone might have
calculated that answer. Then ask how they would correct that thinking.

Challenges and
Misconceptions

Students may have difficulty using a scale factor to find linear and area measures of the
original objects.

Universal
Support

Grid paper and rulers support students to draw precisely.

Extensions

Students deepen their understanding of scale drawing through Problem 415.
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CCSS: 7.G.1

Lesson 4.1.2 How can I use a scale drawing?
Scale Drawings
Lesson Objective:

Students will solve problems involving scale drawings of geometric
figures. They will create scale drawings and compute actual lengths and
areas from scale drawings.

Mathematical
Practices:

Scale drawings are a way for students to map relationships in context.
They can then analyze those relationships mathematically and draw
conclusions. This lesson gives students a lot of practice modeling with
mathematics.

Length of Activity: One day (approximately 45 minutes)
Core Problems:

Problems 4-11 through 4-14

Materials:

Rulers, one per student

Lesson Overview:

To help improve visualization, measuring, and drawing skills, today is
spent working on scale drawings. These problems are also intended to give
a useful context for similarity. If possible, bring in blueprints and maps to
share with students.

Suggested Lesson
Activity:

Have students read the lesson introduction and start problem 4-11 in their
teams. Then have a brief class discussion in which teams volunteer their
answers. You could do this as a Think-Pair-Share.
When teams begin working on problem 4-12, it is best to have them work
with graph paper and rulers. Graph paper makes it easier to create right
angles. If students are using 14 -inch graph paper, there will not be
enough squares in length for them to use a scale of 1 grid = 1 foot .
The best they can (and most likely will) do is 1 grid = 2 feet .
Drawing the perimeter of the lot should be relatively easy in problem
4-12. The difficulty lies in finding a starting point so that the house is
correctly positioned on the lot. If teams are struggling with this
placement, ask them if there is a point on the diagram that they could
easily locate on their scale drawing. They should be able to locate the
point in the lower right corner because it is given in the problem that the
garage is 20 feet back from the street and the diagram indicates that the
same point is 8 feet from the right edge of the lot. A Red Light, Green
Light strategy could be used here.
In problem 4-13, students are given a scale drawing and asked to calculate
the actual lengths. In part (d) students will need to first calculate the area
of the living room using their results from part (c) and then calculate the
cost of the carpet.
Be sure that students have rulers available for problem 4-14. They will
practice measuring partial units of length. A scale is given on the map,
but only in miles and kilometers. Students will need to measure the scale
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to determine how many inches represent 0.5 miles. Note that the answers
in this problem are not easy numbers. When measuring with a ruler it is
customary to answer in fractions, yet the scale is in decimals. This
provides an opportunity for students to convert between fractions and
decimals. A Swapmeet could be used to share ideas.
Problem 4-15 is similar to problem 4-13, but with less scaffolding.
Students are asked to determine the scale and use it to find the area of the
garden. In problem 4-13 they were prompted to first find the actual
length and width and then calculate the area. If students incorrectly
multiply the side lengths in inches together first and then multiply by the
scale factor (without squaring it first), they would get an answer of 37.5
square feet. For teams who come up with the answer, ask them to reread
the problem and tell you the actual area of just the tomatoes (108 square
feet). Now they can reassess their work and come up with the correct
answer.
Closure:
(5 minutes)

Draw a rectangle on the board that is 2 feet by 4 feet along with a scale of
1 foot = 5 miles . Pose the question “What is the area of the rectangle in
square miles?” You could use a Think Pair Share. After a few minutes
write area = 40 square miles inside the rectangle and ask students if this
is the correct answer. They should reason that it is not because you
should have calculated 10 miles × 20 miles = 200 square miles .

Team Strategies:

Remember you can use a Huddle or an I Spy any time that you feel that
teams (or one team) might need a little help.

Homework:

Problems 4-16 through 4-20

Notes to Self:
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4.1.2

How can I use a scale drawing?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Scale Drawings
Maps are examples of scale drawings. They are reduced versions of the original regions. A
map is similar to the original region, because it has the same shape. Because of this, maps
conveniently allow users to determine distances between two points.
In a scale drawing, it is important to decide on the unit of measure. Maps made in the United
States usually represent distances in miles, but they certainly cannot use actual
1 inch
miles as the unit of measure. Otherwise, a map of Pennsylvania would be over
250 miles long and 450 miles wide! A map includes a scale, which shows the
5 miles
units in which the map is drawn. An example is shown at right.

4-11.

Suppose Eulalia uses a map of Pennsylvania to
determine that Valley Forge is 14 miles from
downtown Philadelphia. Did she really measure
14 miles? Explain how she probably determined the
distance. [ Answers vary; she used a ratio or the
scale factor. ]

4-12.

Guillermo needs a scale drawing of his house placed on
its suburban lot. The lot is 56' wide and 100' deep. The
garage is 20' back from the street. He has a sketch of his
house – not drawn to scale – with the measurements
shown at right.
a.

b.

380

Use graph paper and a ruler to create a scale drawing
of Guillermo’s house on its lot. Be sure to state your
scale. [ See the “Suggested Lesson Activity” for
possible responses. ]

30'
38'
8'
17'
garage
15'
street

Guillermo wants to put a rectangular swimming pool in his backyard. What is
the largest pool you would advise him to have installed? [ Answers vary, but
the largest answer students should give is 52 feet by 20 feet; this leaves just a
bit of room around the edges. ]
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4-13.

The scale drawing at right shows the first
floor of a house. The actual dimensions of
the garage are 20 feet by 25 feet. All angles
are right angles.
a.

4-14.

How many feet does each inch
represent? That is, what is the scale?
[ 20 feet = 1 inch ]

2 inches

1 inch

Living Room Garage

Dining
Room

Kitchen

1¼ inches

Office

b.

What are the length and width of the
living room on the scale drawing (in
inches)? [ 2 inches by 1 14 inches ]

c.

What are the actual length and width of the living room (in feet)?
[ 40 feet by 25 feet ]

d.

If the family wants to lay carpet in the living room and carpeting costs $1.25 per
square foot, how much will the carpet cost? [ $1250 ]

Use your ruler to complete the following problems.

0 0.1
0

0.5 Kilometers

0.1

Sentinel
Fall

0.5 Miles

Sentinel
Dome

Sentinel
Dome
Trail

a.

Notice that the scale on the map shown above only gives kilometers and miles.
Use your ruler to determine how many inches represent 0.5 miles. [ 1 14 " ;
Note: In the Teacher Edition it measures 1.5". ]

b.

What is the distance on the map from Sentinel Fall to Sentinel Dome, in inches?
11
[ 1 16
"; Note: In the Teacher Edition it measures 1 15
16 ". ]

c.

What is the distance from Sentinel Fall to Sentinel Dome, in miles?
[ Since 1 14 " = 0.5 miles, 2 12 " = 1 mile.
Therefore

11 inches
1 16
1
2 2 inches/mile
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27
40

miles = 0.675 miles . ]
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4-15.

Hank is planning his vegetable garden. He has created the scale drawing below. The
actual area for the tomatoes will be 12 feet by 9 feet. All angles are right angles.
1.5
inches

a.

What scale did Hank use?
[ 1 inch = 6 ft ]

b.

If the horizontal length of the
zucchini plot shown in the
diagram is 1 85 inches, what is
the area of the entire
vegetable garden in square
feet? [ 225 square feet ]

Beans

Herb Garden
Tomatoes

2
inches

Zucchini

MATH NOTES

ETHODS AND MEANINGS
Similarity and Scale Factor
Two figures are similar if they have the same shape but not
necessarily the same size. In similar figures, the lengths of all
corresponding pairs of sides have the same ratio and the measures of
corresponding angles are equal.
A scale factor compares the sizes of the parts of the scale drawing of an
object with the actual sizes of the corresponding parts of the object itself.
The scale factor in similar figures is the simplified ratio of any pair of
corresponding sides.
Example: ΔABC is the original triangle.
40
16

=

5
2

EF
BC

25 =
= 10

5
2

FD
CA

=

5
2

45
18

=

25 mm

=

C
10 mm

DE
AB

18 mm

B 16 mm

F

A

E

45 mm

40 mm

D

The simplified ratio of every pair of corresponding sides is the same.
The scale factor is 52 .
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4-16.

Draw a diagram that could be represented by each of the following number
expressions. Then circle the terms and calculate the value of each expression.
[ Diagrams vary. ]
a.

4-17.

4-18.

4 + 2(5) + (−3) [ 11 ]

b.

4 + 2 ( 5 + (−3) ) [ 8 ]

While Mrs. Poppington was visiting the historic
battleground at Gettysburg, she talked with the
landscapers who were replacing the sod in a park near
the visitor center. The part of the lawn being replaced
is shown in the diagram at right. Measurements are in
yards. The diagram is not drawn to scale, but all
corners are right angles.
a.

Use your ruler to make a scale drawing of the lawn that is being replaced.
Let 14 inch equal 1 yard.

b.

How many square yards of sod will be needed? [ 54 square yards ]

c.

At $2.43 a square yard, how much will the sod cost? [ $131.22 ]

d.

The area will be surrounded by a temporary fence that costs $0.25 per linear foot
to rent. How many feet will be needed, and how much will it cost?
[ 120 feet, $30 ]

e.

What will be the total cost of materials for the sod and fencing? [ $161.22 ]

Troy has a number cube with the numbers 1 through 6 on it. Assuming each side is
equally likely to appear when he rolls the cube, find the following probabilities.
Note: When two or more numbers are multiplied, each of the numbers is a factor of
the product.
1
6

a.

P(rolls a 2) [

]

b.

P(rolls an odd number) [

c.

P(rolls a factor of 6) [

Chapter 4: Proportions and Expressions

2
3

1
2

]

]
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4-19.

Copy and complete each of the Diamond Problems below.
The pattern used in the Diamond Problems is shown at right.
[ See answers in bold in the diamonds below. ]
a.

4-20.

384

–3.6
–3
1.2
–1.8

b.

c.

–12
–2

6

24
–8

4

xy
x

y
x+y

d.

–3
–11

–56
7

–8
–1

Simplify each expression below.
a.

(4.76)(12.5) [ 59.5 ]

b.

45.6 + 23.68 [ 69.28 ]

c.

48 − 12.62 [ 35.38 ]

d.

10(0.034) [ 0.34 ]

e.

368.9 − 234.78 [ 134.12 ]

f.

13.6 + 23.05 + 0.781 [ 37.431 ]
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Lesson Series 1 – Day 3
Description

Washington Park: In this task from Illustrative Mathematics, teams consider how
changing the scale changes the image. Discussions focus on strategies for moving from
one scale to another and justifying why reducing the scale makes the image larger.

Core Math

Students understand that when the scale factor from the original to a scale drawing gets
smaller, the resulting image is larger. They explain why that is the case.

CCSSM
Standard(s)

Geometry

Resources

Rescaling Washington Park
Rulers

Homework

Map Distance HW, bring windup toys from home for LS2 Day 1’s lesson

Draw, construct, and describe geometrical figures and describe the relationships
between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing
actual lengths and areas from a scale drawing and reproducing a scale drawing at a
different scale.

Lesson Plan
Launch

Show the map of Washington Park in Eugene, Oregon. Ask students to find the scale (the
length of the bar represents 200 feet on the map). Explain that when you click a resize
button on the screen, the scale will change so that the samesized bar now represents 150
feet. Ask, Do you think the size of Washington Park under the 150 foot scale will appear
smaller or larger than it was under the 200 ft scale? Take a poll, then have teams discuss.

Explore

Teams work together to create an accurate map of Washington Park with the new 150 ft
scale. Each student creates their own map as the teams collaborate. Then they answer
question c as a team: Was your guess in part a correct? Can you explain why the size of
the map changed as it did?
As teams work, notice how teams are determining what the lengths will be on the second
map and how they justify their strategies.

Closure

Have teams share the strategies they used to make their new maps. Two major strategies
are outlined in the IM Commentary.
Have teams share justifications for why the image gets larger when the scale gets smaller.
One justification is included in the IM Commentary. Teams should come up with others.
Discuss whether the two maps are similar and if they are, how we know. Connect this to a
strategy of using a scale factor of ¾.
Note: On the homework, the map is not drawn using the scale described in the directions.
Students will need to calculate distances based on the scale in the directions, not measure
distances on the page.

SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Challenges and
Misconceptions

Students may believe that when you reduce the scale, the map will get smaller. The task
will refute this assumption.

Universal
Support

If teams are struggling to change the scale to 150 feet, have them first change the scale to
100 feet, then use a similar strategy to change the scale to 150 feet.

Extensions

Students can deepen their understanding of scaling by figuring out the scale that would
allow the park to fill a regular 8½” x 11” piece of paper.
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7.G Rescaling Washington Park
Alignments to Content Standards: 7.G.A.1

Task
Your computer shows you a map of Washington Park in Eugene, Oregon. The scale in
the bottom right corner of the map tells us that the length of the bar represents 200
feet on the map.

Clicking a resizing button on the computer screen will result in an image of Washington
Park where the exact same-sized bar now represents 150 feet.
7.7 LS1 Day 3 Rescaling Washington Park Teacher
https://www.illustrativemathematics.org/content-standards/tasks/1991
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Mathematics
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a. Do you think the size of Washington Park under the 150 ft scale will appear smaller
or larger than it was under the 200 ft scale?
b. Draw an accurate picture/map of Washington Park under this new 150 ft scale.
c. Was your guess in part a correct? Can you explain why the size of the map changed
as it did?

IM Commentary
The goal of this task is to get students to think critically about the effect that changing
from one scaling to another has on an image, and then to physically produce the
desired image. The natural guess is that by making the scaling smaller, the resulting
map will also be smaller, when in fact the opposite happens.
This task hits on a few aspects of the standard, in that it involves first thinking about
what the new map will look like, and then reproducing the map under a different scale
to test their guess.
Teachers are invited to adapt this task to a local landmark instead, but if so, it is
important that the bar representing each scale be the same size on the student's
paper; not only is this the way most interactive websites work but there are also extra
calculations to be made if the length of the bar changes (changing the length of the bar
would amount to an additional scaling). Teachers may wish to encourage students to
treat the park as a rectangle and not pay attention to the fact that it appears to ''bow
out'' on the right side.
Note: This map comes from Google maps, and when at the 200 ft scale, clicking zoom
once actually changes the scale to 100 ft, not 150 ft. This was changed in the task
intentionally to make the comparison more challenging; it could be changed to 100 ft
depending on the desired level of difficulty.

7.7 LS1 Day 3 Rescaling Washington Park Teacher
https://www.illustrativemathematics.org/content-standards/tasks/1991
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Illustrative
Mathematics

Solution

a. The apparent size of Washington Park will appear larger under the new scaling (this
is a good opportunity for students to share their guesses and reasoning before actually
constructing and finding out the correct answer).
b. Below is a picture of the handout that should be given to students and one possible
method for recreating the park under the new scaling. This method shows finding the
correct dimensions of Washington Park by using a ruler or other measurement marker
to see the park is approximately 375 ft by 825 ft, and then redrawing the park based on
those dimensions.

Alternatively, we could reason that since the 150-foot measurement is 3 as long as the
4

200-foot measurement, each dimension of the park should appear 4 as large (much
3

like if the ruler were half as long, each dimension would appear twice as large).
7.7 LS1 Day 3 Rescaling Washington Park Teacher
https://www.illustrativemathematics.org/content-standards/tasks/1991
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a. Student answers here will vary. Ideally, they will reason that the image does in fact
appear larger under the 150 ft scaling than under the 200 ft scaling because we require
more bar-lengths to measure the dimensions of the park.
For instance, less than 2 bar-lengths measured the bottom distance of the park when
the bar represented 200 ft. With the bar now representing 150 ft, we require more than
2 bar-lengths to measure that same bottom distance.

7.G Rescaling Washington Park
Typeset May 4, 2016 at 21:30:35. Licensed by Illustrative Mathematics under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License .

7.7 LS1 Day 3 Rescaling Washington Park Teacher
https://www.illustrativemathematics.org/content-standards/tasks/1991

T7-42

Illustrative
Mathematics

7.G Map distance
Alignments to Content Standards: 7.G.A.1

Task
On the map below, 1 inch represents one mile. Candler, Canton, and Oteen are three
cities on the map.

4

a. If the distance between the real towns of Candler and Canton is 9 miles, how far
apart are Candler and Canton on the map?
b. If Candler and Oteen are 3 1 inches apart on the map, what is the actual distance
2

between Candler and Oteen in miles?

IM Commentary
The purpose of this task is for students to translate between information provided on a
map that is drawn to scale and the distance between two cities represented on the
map. This task is a very straightforward application of the mathematics described in
7.G.A.1. This task would be appropriate for assessment.
7.7 LS1 Day 3 Map Distance HW Teacher
https://www.illustrativemathematics.org/content-standards/tasks/1082
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Mathematics

Solution
a. A distance of nine miles means 9 quarter inches on the map. This is

9×

1
9
=
4
4

or 2 1 inches between Candler and Canton on the map.
4

b. How many 1 inches are in 3 1 inches? To find this, we divide:
4

2

3

1 1
7 4
÷ = × = 14
2 4
2 1

So it is 14 miles between Chandler and Oteen.

7.G Map distance
Typeset May 4, 2016 at 20:44:16. Licensed by Illustrative Mathematics under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License .
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Lesson Series 1 – Day 4
Description

FAL Preassessment Task: Design a Garden: Students work individually on the
preassessment task for the Apprentice Task. They reveal their current levels of
understanding about drawing to scale, finding the areas of complex figures in context, and
reasoning about the radius or diameter of a circle knowing the area.

Core Math

Students interpret and use scale drawings to model a realworld situation, using
proportional reasoning, metric units, and understanding of circle attributes.

CCSSM
Standard(s)

Geometry
Draw, construct, and describe geometrical figures and describe the relationships
between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing
actual lengths and areas from a scale drawing and reproducing a scale drawing at a
different scale.
Solve reallife and mathematical problems involving angle measure, area, surface
area, and volume.
7.G.4 Know the formulas for the area and circumference of a circle and use them to solve
problems; give an informal derivation of the relationship between the circumference and
area of a circle.
7.G.6 Solve realworld and mathematical problems involving area, volume and surface
area of two and threedimensional objects composed of triangles, quadrilaterals,
polygons, cubes, and right prisms.

Resources

Drawing to Scale: Garden Assessment Projector Resource
Drawing to Scale: Design a Garden
Drawing to Scale: Garden Plan BLM (extras, optional)
Drawing to Scale: Garden Scales BLM (1 scale per student, 3 scales per sheet)

Homework

Rosavilla Middle School HW; bring windup toys from home for LS2 Day 1’s lesson

Lesson Plan
Launch

Have teams discuss the Map Distance task that students worked on for homework. One by
one, students share their strategies for each question with thier team. Teammates ask
questions of the sharer until their strategy makes sense. Possible strategies are outlined in
the Answer Key.
Have students move to sit with others who are not in their normal teams. This will allow
them to have more productive conversations when they regroup with their teams for the
Apprentice Task.
Display the projector resource with schematics of gardens and introduce the Design a
Garden task. Give students an opportunity to talk briefly about any relevant experiences
they may have had to activate their prior knowledge. Let students know that they are
generating thinking to share with their teams tomorrow. They do not need to complete or
be totally confident in their work. For more guidance on this introduction, see pages T2
through T4 of the teacher guide in the Apprentice Task section.
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Give students three minutes to talk with pencils down with their new groups (not their
regular teams) about what the task is asking them to do.

Explore

Make sure each student gets a scale to use as a ruler for the task. The rulers work best if
they are folded along the line next to the scale to give a sharp, straight edge.
Students work individually on the task. It is not important that they finish the whole task, but
they should work on putting the circular pond on the plan of the garden. If there are
students who have not started that portion of the task when there are 15 or so minutes left
in the period, ask them to move to that part.

Closure
Challenges and
Misconceptions

Collect student work on the assessment task.

●
●
●
●
●

Students may not know how to begin the problem.
Students may not be precise in their work.
Students may have difficulty expressing scale.
Students may have difficulty calculating measures on a scale drawing.
Students may have difficulty approximating the radius of a circle with known area.

Prompts and questions to help students with these challenges are on page T4 of the FAL
teacher guide in the Apprentice Task section.

Universal
Support

This is an assessment task, so students are not necessarily expected to be able to do all of
the task. They will have group work time during the Apprentice task to extend and refine
their thinking.

Extensions

Students can deepen their thinking about using scale in realworld situations by writing
about their reasoning and the assumptions that they make when making their plans.
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10 meters

Garden Plan

Gate

Patio doors

Window

HOUSE
Student materials

Drawing to Scale: A Garden
© 2015 MARS, Shell Center, University of Nottingham

S-2

Student materials

Drawing to Scale: A Garden
© 2015 MARS, Shell Center, University of Nottingham
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Rosavilla Middle School HW: Answer Key
The Rosavilla School District wants to build a new middle school building. They ask
architects to make a scale drawing of a possible layout for the building.

1. Find the perimeter and area of the scale drawing (in units and square units).
2. Find the perimeter and area of the building (in meters and square meters).
1. Perimeter = 4 + 4 + 2 + 2 + 3 + 1 = 16 units
Area = 4 2 + 2 1 = 10 square units
2. Solution strategies may vary.
Perimeter = 16 units
1 square unit = 40 m
Area = 10 sq units

40 m
unit

= 640 meters

40 m = 1600 square meters
1600 sq m
sq unit

7.7 LS1 Day 4 Rosavilla Middle School HW Teacher
Adapted from CMP3 Stretching and Shrinking

= 16,000 square meters
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Apprentice Task
Description

FAL Drawing to Scale: A Garden: This task is intended for you to assess how well
students are able to interpret and use scale drawings in a realworld context using
proportional reasoning and metric units. Teams analyze example strategies for drawing a
circular pond to scale on the Garden Plan.

Core Math

Students analyze strategies for creating scale drawings and finding the scaled size of an
object when given the original size.

CCSSM
Standard(s)

Geometry

Resources

Draw, construct, and describe geometrical figures and describe the relationships
between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing
actual lengths and areas from a scale drawing and reproducing a scale drawing at a
different scale.
Solve reallife and mathematical problems involving angle measure, area, surface
area, and volume.
7.G.4 Know the formulas for the area and circumference of a circle and use them to solve
problems; give an informal derivation of the relationship between the circumference and
area of a circle.
7.G.6 Solve realworld and mathematical problems involving area, volume and surface
area of two and threedimensional objects composed of triangles, quadrilaterals,
polygons, cubes, and right prisms.
Drawing to Scale: A Garden Projector Resource
Drawing to Scale: Garden Plan BLM (1 per team, from LS1 Day 4)
Poster paper, markers, glue sticks
Other optional drawing materials and measuring tools (rulers, string, protractors, scissors,
grid paper, blank paper, colored pencils)
Sticky notes
Drawing to Scale: Assistants’ Methods BLM (1 per student)
Drawing to Scale: Mandy’s Second Email BLM (1 per student, optional extension)
Recommended: Write feedback questions (not scores) on the Drawing to Scale: Design a
Garden assignment (LS1 Day 4) using the Common Issues guide on page T4 of the
teacher guide.

Homework

Day 1: Proportional Relationships 2 HW; bring windup toys from home for LS2 Day 1’s
lesson
Day 2: How Did You Work; bring windup toys from home for LS2 Day 1’s lesson
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Lesson Plan
Launch

Day 1
Individual Work: 15 minutes
Reintroduce the Design a Garden preassessment task, possibly using the projector
resource, as outlined on page T5 of the teacher guide.
Return the Design a Garden task to students, along with blank paper. If you did not add
questions to individuals’ work, post a list of questions on the board. Students can select
questions appropriate to their own work. Students work individually to improve and revise
their work, guided by the questions.

Explore

Collaborative Work: 25 minutes
This task suggests that students work in pairs. Choose the smallgroup size that your class
uses most often and modify the directions as needed.
Give each team a new copy of the Garden Plan sheet, poster paper, markers, and a glue
stick. Project slide P2 of the projector resource and explain the collaboration process.
While students work, circulate to:
● Notice students’ strengths and difficulties.
● Support students’ reasoning.
● Develop collaboration within student teams.
Guidance for how to do this is in the teacher guide on pages T5 through T6.

Closure

Lesson Plan

Poster Gallery: 15 minutes
Organize teams so that one student stays with the poster and the others visit another
team’s poster. Project slide P3 of the projector resource and explain the Poster Gallery
process. Give each student two sticky notes on which to write notes for changes to their
own poster. Before the end of class, make sure students stick their sticky notes on their
posters.

Day 2

Launch

Remind students of the work from the previous day, then launch the next collaborative
work session.

Explore

Collaborative Work: 30 minutes
Distribute copies of the Assistants’ Methods. Project slide P4 to summarize the process
teams should follow when analyzing the work. Analyzing student work is your students’
greatest opportunity to reengage with their own misconceptions and deepen their
understanding of representations of scaling.
As teams work, continue to notice strengths and difficulties, particularly if there is one of
the three methods that many teams struggle to understand and which teams reason
strongly about any of the three methods. Guidance for conversations with teams and
analysis of the three methods is on pages T7 through T9.

Closure

Wholeclass Discussion: 20 minutes
Hold a wholeclass discussion of the different approaches shown in the sample work. Ask
students to compare and evaluate the methods. Guiding questions are on page T9. The
sample work is on slides P5 through P7.
Set students up to do the How Did You Work? questionnaire for homework.
SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Challenges and
Misconceptions

●
●
●
●
●

Students may not know how to begin the problem.
Students may not be precise in their work.
Students may have difficulty expressing scale.
Students may have difficulty calculating measures on a scale drawing.
Students may have difficulty approximating the radius of a circle with known area.

Prompts and questions to help students with these challenges are on page T4 of the FAL
teacher guide.

Universal
Support

Extensions

●
●

Student understanding is supported by the multiple opportunities to reflect on work,
their own and others, and to revise their work.
The Common Issues page, T4, has suggested questions and prompts to support
students who struggle with particular aspects of the task.

Students can deepen their understanding of using scale in a realworld context,
proportional reasoning, and area of composite figures by completing the Mandy’s Second
Email assignment. This is designed to be completed by student teams and followed by a
discussion of solution strategies.
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Drawing to Scale: A Garden
MATHEMATICAL GOALS
This lesson unit is intended to help assess how well students are able to interpret and use scale
drawings to plan a garden layout. This involves using proportional reasoning and metric units.

COMMON CORE STATE STANDARDS
This lesson relates to the following Standards for Mathematical Practices in the Common Core State
Standards for Mathematics, with a particular emphasis on Practices 1, 3, 4, 5, and 6:
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
8. Look for and express regularity in repeated reasoning.
This lesson gives students the opportunity to apply their knowledge of the following Standards for
Mathematical Content in the Common Core State Standards for Mathematics:
7.G:
Draw, construct, and describe geometrical figures and describe the relationships between
them.
Solve real-life and mathematical problems involving angle measure, area, surface area,
and volume.
7.EE: Solve real-life and mathematical problems using numerical and algebraic expressions and
equations.
7.RP: Analyze proportional relationships and use them to solve real-world and mathematical
problems.

INTRODUCTION
This lesson unit is structured in the following way:
• Before the lesson, students work individually on a task designed to reveal their current levels of
understanding. You review their responses and create questions to help them improve their work.
• At the start of the lesson, students reflect on their individual responses, before producing a
collaborative improved solution to the task. Then, in the same small groups students analyze
sample responses. They then discuss as a whole-class the methods they have seen and used.
• In a follow-up lesson, students reflect on their work. If time allows, an extension task is available.

MATERIALS REQUIRED
•

•

Each student will need a copy of Design a Garden and Garden Plan, some blank paper, a miniwhiteboard, pen, and eraser, and the How Did You Work? questionnaire. The Garden Plan should
be copied at exactly 100% scale so the measurements are accurate. If this is not possible,
photocopy the rules on S-3, one rule per student, which should then match the Garden Plan
measurements. It will be useful to have spare copies of the Garden Plan.
Each small group of students will need a new copy of the Garden Plan, the Assistants’ Methods, a
glue stick, felt-tipped pen, and a sheet of poster paper. For the optional extension Mandy’s Second
Email will be needed. Provide short rules, meter rules, string, protractors, scissors, glue, card,
plain paper, graph paper, and colored pencils for students who choose to use them.

TIME NEEDED
20 minutes before the lesson, a 110-minute lesson (or two 60-minute lessons), and 10 minutes in a
follow-up lesson. Actual timings will depend on the needs of your students.
Teacher guide
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BEFORE THE LESSON
Assessment task: Design a Garden (20 minutes)
Have students complete this task, in class or for
homework, a few days before the formative
assessment lesson. This will give you an
opportunity to assess the work and to find out
the kinds of difficulties students have with it.
You should then be able to target your help
more effectively in the lesson that follows.

Designing a Garden

Display Slide P-1 of the projector resource.
Introduce the task briefly, helping the class to
understand the problem and its context.
Here are some pictures of gardens that
have been designed. They are drawn
carefully to scale so that the customer can
get a good idea of what the finished garden
will look like.

Projector Resources

Drawing to Scale: Designing a Garden

P-1

Design a Garden
Imagine you are a garden designer.
You receive this email from a customer:
Dear Garden Designer,

In this task, you will be taking the role of
garden designers.

I have moved into a house with a small garden that needs a total redesign.
Please design my garden for me. I have attached an accurate scale drawing of my
garden to this email. I’ve listed below some features I want in the garden. I will email
you later about some other things I also want.

Does anyone have a nice-looking garden?
What do you have in it?

To start, please could you draw these features accurately on the plan, showing where
you think they should go in the garden. Send me your plan with an explanation of your
thinking.
Best wishes,

Has anyone ever used a garden designer?

Mandy

This is an opportunity for students to talk
briefly about any relevant experiences they may
have had, in order to help them to get into the
problem.

Shed
I’ve ordered this shed. It is 2 meters wide, 3.25 meters
long and 2.8 meters tall.

Decking for barbeques
I want some decking near the patio doors.
It should be big enough to seat at least six people.

Give each student a copy of the assessment task
Design a Garden and Garden Plan. They will
also need some blank paper to work on.

Circular pond
I would like a circular pond.
I’d like its area to be about 7 m2.
Path and Borders
I would like some flower borders. These should not be
more than one meter wide as I find wider ones difficult
to look after.

Spend a few minutes reading the first sheet,
Design a Garden.

I’d like a gravel path 1 meter wide to go from the shed
to the house and from the garden gate to the house.

I will cover the rest with grass.
If you cannot photocopy or print the sheets at
Use the sheet Garden Plan to draw the features from the email.
precisely 100%, print also some copies of the
Record all your calculations and reasoning on a separate sheet.
paper rules that are provided. (This will distort
Make sure to record the scale you use on the plan.
the plan and the rules equally.) The paper rules
work best if they are folded along the line next to the scale, to give a sharp, straight edge.
Student Materials
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Now look at the second sheet, Garden Plan. What direction are you looking from in this
drawing?
The plan shows that the garden is 10 meters long.
Read through the resources carefully and follow the instructions for designing the garden.
Show your calculations and reasoning on a blank piece of paper.
Students who sit together often produce similar answers, so when they come to compare their work,
they have little to discuss. For this reason, we suggest that when students work individually on the
assessment task, you ask them to move to different seats.
Teacher guide
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At the beginning of the formative assessment
lesson allow them to return to their usual seats.
Experience has shown that this produces more
profitable discussions.

10 meters

It is important that, as far as possible, students
are allowed to answer the questions without
assistance. If they are struggling to get started,
ask questions to help students understand what
is required, but make sure you do not do the
task for them. The questions corresponding to
the first issue in the Common issues table might
be helpful.

Garden Plan

Assessing students’ responses
Collect students’ responses to the task. Make
some notes on what their work reveals about
their current levels of understanding and their
different problem solving approaches.

Gate

We suggest that you do not score students’
Patio doors
Window
HOUSE
work. The research shows that this will be
counterproductive, as it will encourage students
to compare their scores and will distract their attention from what they can do to improve their
mathematics.
Student Materials
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Instead, help students to make further progress by summarizing their difficulties as a series of
questions. Some suggestions for these are given in the Common issues table on the next page. These
have been drawn from common difficulties observed in trials of this unit.
We suggest you make a list of your own questions, based on your students’ work. We recommend
you either:
•

write one or two questions on each student’s work, or

give each student a printed version of your list of questions and highlight the questions for each
individual student.
If you do not have time to do this, you could select a few questions that will be of help to the majority
of students and write these on the board when you return the work to the students at the beginning of
the lesson.
•

Teacher guide
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Common issues

Suggested questions and prompts

Has little or no written work

• Which direction are you looking from when
you make a plan view?
• What useful information are you given?
Underline this. What do you need to find
out? How can you use the information you
know to do this?

Lacks precision in their work

• What do you mean by ‘is’ / ‘equals’? Can
you be more precise?

For example: The student writes the scale in
words or as an equality ‘2 cm is/= 1 m’.
Has difficulty in expressing a scale
For example: The student does not calculate
the scale ratio or has calculated it incorrectly
or drawn objects with no apparent calculations
of scale.
For example: The student has the scale ratio as
1 : 200 or 1cm : 4m.
Or: The student writes the figures in reverse
order, for example 50 : 1 instead of 1 : 50.
Or: The student uses fractions in the scale
ratio, for example 1 : 0.5.

• How long is the real-life garden in
centimeters? How long is the drawing in
centimeters? Can you use this to figure out
the scale?
• If an object on the plan is 1cm long, how
long is the real object? How do you know?
• Usually a scale ratio is written in the order
length on the plan : length in real life.
What is your scale ratio when written this
way?
• Can you write the scale ratio more simply,
without using fractions or decimals?

Or: The student has not calculated a unitary
scale ratio, for example 2 cm : 1 m.
Has difficulty calculating measures on the
plan
For example: The student has difficulty when
the actual lengths are not whole numbers.
Does not calculate an appropriate radius for
the pond
For example: The student uses guess and
check unsuccessfully.
Or: The student does not use consistent units in
calculations.

• How do you convert 1m in real life to a
measurement on the plan? What about 3m?
Now apply the same method to figure out
what the length 3.25 m is on the plan.
• Can you draw a square with area 7 m2?
Could this help you to draw a circle with a
similar area?
• Can you pick a radius for the pond and
work out what area that would give?
• What is the formula for the area of a circle?
Can you use this to find the pond’s radius?

Does not explain a method for determining
the area needed for the decking

• How much space do six people occupy
when sitting down? How much space do
you think you need to allow between them?

Makes a technical error

• How can you determine that your scale
is/measures are reasonable? What’s your
evidence?
• How can you verify that your design has
met all of Mandy’s requests?

Teacher guide
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SUGGESTED LESSON OUTLINE
Individual work (15 minutes)
Return the assessment task to the students along with some blank paper. If you did not add questions
to individual pieces of work, write your list of questions on the board. Students can then select
questions appropriate to their own work.
Begin the lesson by briefly reintroducing the problem:
Recall your work on the design task. What was the task about?
Today we are going to improve your work on this task.
I have looked over your papers and have some questions for you.
Work individually. Read my questions. Use the questions to figure out how to improve your work.
Write notes on the sheet, or on the blank paper, about what you think will improve your work.
While students are working, focus your attention on any students that struggled to begin the
assessment task, to identify the scale factor or make sense of the plan view. Give students time to
revise their work, using your written questions and notice changes they make. Use what you notice to
organize groupings for the next task. After ten minutes if there is any student who continues to
struggle beginning the task, drawing objects in plan view, or finding the scale factor, you might pair
him or her with a student who has succeeded on that part of the work in the next task.
Collaborative small group work: improving the Garden Plan (25 minutes)
Give each small group a copy of the task sheet, Garden Plan, a large sheet of poster paper, a felttipped pen, and a glue stick.
Slide P-2 of the projector resource summarizes the process students should follow:

Collaborating With Your Partner
• Take turns explaining your Garden Plan to your partner. Explain how
you would improve your solution. Listen to each other carefully.
• Ask ‘clarifying questions’ that will help you understand your partner’s
reasoning.
• When you have both taken a turn, decide how to design a new,
better garden together.
• Draw your plan on the Garden Plan sheet and stick it in the middle
of the poster paper.
• Use the space around the edge to write your reasoning, decisions,
and calculations.
Projector Resources
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While students are working you have three tasks: to notice students’ strengths and difficulties, to
support their reasoning, and to ensure collaborative working.
Notice students’ strengths and difficulties
Note different approaches to the task and the assumptions students make.
Are there any students who struggle to imagine what objects would look like in plan view?
Do any students continue to struggle with using the scale? Notice how students express the scale
ratio, their use of units and whether they express it in conventional form.

Teacher guide
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Are there any students struggling with calculating measures on the plan or translating measures on the
plan to real-life measures? They may be having difficulty working with scaling relationships.
Students might not recognize that there is a multiplicative relationship between the two measures and
attempt to use additive methods. Other students might use informal methods and they may then find it
difficult to perform calculations on non-integer values.
Do students struggle with the relationships between units? How do they handle moving to
relationships between units when area and volume are introduced?
Notice how students carry out their work. Do they plan, developing a strategy? Do students work
systematically? What do students do when they become stuck?
Do students check their work? Have students made practical mistakes such as placing the shed right
next to the window? Do students check whether answers are sensible by thinking about the context?
You may want to use the questions in the Common issues table to support your own questioning. If
the whole class is struggling on the same issue, you could write one or two relevant questions on the
board and hold a brief whole-class discussion.
Support students’ reasoning
Rather than resolve students’ difficulties for them, ask questions to support them in making progress.
You might ask strategic questions, to help them direct and organize their work:
What have you done so far?
Can you explain your strategy?
What math do you know about [working with scale ratios/the area of a circle]? How can you
use that to solve this problem?
If students have made errors, or are struggling to make progress with a particular part of the design,
ask more focused questions to help them make sense of the mathematics.
Think of a right rectangular prism. If you were drawing a plan view, what would it look like?
Tell me the information given about measures on the Garden Plan sheet.
If students continue to struggle, move the lesson on to the Collaborative Analysis of Assistants’
Methods. These show a variety of approaches to drawing the pond feature. When students have
analyzed the sample work they are to return to improving their own garden design.
Develop collaborative working
Encourage students to take turns in talking and to listen carefully to each other’s explanations. Ask
the students to be responsible for making sure that they all understand.
If one student dominates the written activities, encourage turn taking there too. You can check that
there are samples of each student’s handwriting on the poster.
Make sure that all students in the group are able to explain what is written on the poster. If you see
one student writing an explanation, ask another student to explain to you how they figured out their
solution.
Poster gallery (20 minutes)
Once students have had sufficient time producing an improved collaborative garden design organize
them so that one student stays with the group’s poster and the other visits another group’s poster.
Give each student two sticky notes and explain how they are to share their work.

Teacher guide
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Slide P-3 of the projector resource summarizes the process students should follow:

Poster Gallery
• One person from each group get up and visit another
group’s poster.
• If you are the visitor, read the poster. If there is math you
do not understand, ask clarifying questions.
• If you are staying with your poster, explain the math to
the visitor.
• If you find things you could do to improve your poster,
write them on your sticky notes and attach to your poster.

After five minutes, ask students to swap roles.
Projector Resources
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Extending the lesson over two days
If you are planning to teach the unit over two class periods, this is a good place to break. Begin the
next lesson with a quick review of work so far and then move on to the next activity.
Collaborative analysis of Assistants’ Methods (30 minutes)
Organize students into pairs or threes. Distribute copies of each of the Assistants’ Methods to each
group.
Imagine you have three assistants who have worked on designing this garden. Their work is
incomplete. They all use different methods in their work.
Your job is to try to understand what they have done and to improve their work.
Slide P-4 of the projector resource summarizes the process students should follow:

Analysis of Assistants’ Methods
•

Choose one assistant’s work and read it carefully.

•

Answer the questions underneath.

•

Try to understand what they have done and think about how the
work could be improved.

•

Take turns explaining your thinking to your partner.

•

Listen carefully and ask clarifying questions.

•

When your group has reached its conclusions, write your ideas
below the assistant’s work.

•

Now check out another assistant’s work in the same way.

Projector Resources
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This task gives students an opportunity to evaluate different approaches to the task. The methods used
by the assistants are incomplete and contain some errors. They illustrate different strategies for
figuring out measures for the length of objects on the scale drawing and obtaining real-life measures
from the lengths drawn on the plan.
While students work, notice their strengths and difficulties, support their reasoning, and develop
collaborative working as before. Listen to students’ discussion of the explanations. Is there one
particular method that many students struggle to understand? Do any students reason strongly about a
particular method? Note this and call on their expertise in later discussions.
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Encourage students to focus on evaluating the math contained in the assistants’ work, rather than
surface features like neatness. Ask questions to help them articulate detailed and accurate reasoning
before they record their answers on the worksheets. For example, if students are struggling to find
ways to improve the work, suggest they try the methods out:
Use Bill’s rule to calculate the length of the shed.
Use Hina’s result for the radius of the pond on your drawing.
What do you think the horizontal and vertical lines on Lisa’s graph are about?
Use Lisa’s method to find the width of the shed.
Do you agree with their answers?
If one student writes an answer to a question, ask the other student to explain that answer. If one
student’s reasoning is incomplete, ask the other to help articulate the reasoning more fully.
Below, we discuss math issues arising from each of the Assistants’ Methods.
Bill has provided a ‘rule’ to use for
drawing the features in the plan. His rule
is a double number line, specifying the
relationship between one set of numbers
and another. The scale of Bill’s rule is
correct but he does not make it explicit.
To measure more accurately Bill could
use millimeter-squared paper.
Bill uses his rule to accurately draw five
squares, representing 5 m2. He has also
drawn four right triangles, representing a
further 2 m2. Bill has used this
framework to sketch the outline of a pond
that has a surface area slightly bigger
than 7 m2. Bill has not found the radius
on the plan for his radius of the garden
pond in real-life.
Hina uses guess and check to figure out
the radius of the pond. This method
does provide a correct answer. If an
exact measurement were required, then
an algebraic method could be more
appropriate (and more efficient).
Hina leaves her ratios in different units
of measure but does not record the
units, giving the ratio 1 : 2. This is
incorrect: the ratio is 1 cm : 0.5m or
1 : 50. The mathematical convention is,
also, to write the plan measure before
the real-life length. In effect, Hina
works with the ratio 1m : 2cm.
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Lisa uses an algebraic method to figure
out the radius of the pond.
She rounds π down to 3 (and does not
explain why he has done this) and
rounds the square root of

7
down to
3

r = 1.5 m.
Calculating the surface area of the pond
from these values:

A = πr 2 = 3 ×1.5 ×1.5 = 6.75m 2

€

Lisa has used a graph to figure out the
radius of the pond on the plan. She can
read from the graph the measurement of
any garden length on the plan and
likewise read any plan length from a
given garden length. Lisa’s graphical
method gives her a way of calculating
the measures in Mandy’s first email. It
would be good to state the units for the
variables on each axis.
However, the graph is not a good
method for finer degrees of accuracy.
For this Lisa could use millimeter graph
paper. Drawing a graph for this plan is
not efficient for such a simple scale.
Whole-class discussion: comparing different approaches (20 minutes)
Hold a whole-class discussion to consider the different approaches used. Slides P-5 to P-7 may be
helpful with this discussion; they show the assistants’ methods.
Ask the students to compare and evaluate the methods:
Which do you think is the best method? Why? What are the advantages of that method?
Which of the assistants’ methods did you find most difficult to understand?
What was difficult about that method?
Which method might you use yourself? Why?
If the scale was more complicated, for example 1 : 25, which method would you prefer?
Follow-up lesson: review work (10 minutes)
Remind students of their work on Designing a Garden and the different methods they have seen and
used. Ask students to sit in the small groups in which they worked during the lesson. Return
individual and group scripts and give students a few minutes to read their work.
Distribute the sheet How Did You Work? and ask students to complete this questionnaire.
The questionnaire should help students review their progress. Some teachers give this task for
homework.
Teacher guide
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Optional follow-up lesson: extension work (30 minutes)
Hand out Mandy’s Second Email sheet:
Mandy wants some costings for her garden. Can you estimate these for her?
Students could continue to work in the same groups or in different ones. If there is time, you could
hold a whole-class discussion in which students share their solutions.

Teacher guide
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SOLUTIONS
Assessment task: Design a Garden
The scale is calculated using the length of the garden on the plan, 20cm, and the given real-life
measure of 10 m. 1 cm on the plan is equivalent to 0.5m in the garden.
The scale is 1 : 50 or 1cm : 0.5m.
There are many ways students could draw the design. Below are some examples of how students
could efficiently figure out measurements on the plan of actual measurements in the garden.

Length on Plan (cm)

A graphical method

More

20
15
10
5
0

0 1 2 3 4
length in garde
length on plan
0
1
Length in
2
1
4
1
6
1
8
generally if 1cm
on the plan 11represents a m, 1
10

5 6 7 8 9 10
Garden (m)
1

m on the ground represents a cm on the plan.

A scale rule or double number line method
Length on Plan (cm)
0

2

4

6

0

1

2

3

8

4

€

10

12

14

16

18

5

6

7

8

9

20

10

Lengh in Garden (m)

Numerical methods
The ratio is 1 : 50 or 1 cm : 0.5 m.
Given a length on the plan, the real-life length might be calculated by multiplying by 50 to find its
length in centimeters, or multiplying by 0.5 to find its length in meters.
Given a real-life length in meters, the plan length in centimeters might be found by dividing the
1

measure by 0.5 or multiplying by 0.5 = 2 .
Given a real-life length in centimeters, the plan length might be found by dividing the measure by 50,
1
or multipying by 50 = 0.02 .

€

Some students may attempt to use the method of setting up a proportion and cross-multiplying:
Teacher guide
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1: 50 = x :160
1
x
So 50 = 160
1×160
50

€
€

16
5

=x

= x = 3.2

€

This is a powerful method, but some students may have learned the procedure without linking it to
which variables stand in which multiplicative relationships and which units are involved.

€

Garden features
Students may use their own method, or one of the above methods to figure out the dimensions on the
plan of the garden features:
Feature

Dimensions on Plan

Shed
I’ve ordered this shed. It is 2 meters wide,
3.25 meters long and 2.8 meters tall.

4 cm × 6.5 cm. Students do not need to calculate
the height because that is not represented on the
plan.

Decking for barbeques
I’d like this near the patio doors. It should
be big enough to seat at least six people.

If the decking is rectangular then the dimensions
would be at least 3 m × 3 m.
This would be 6 cm × 6 cm on the plan.

Circular pond
I would like a circular pond. I’d like the
surface area to be about 7m2.

Path and Borders
I would like some flower borders. I find
borders wider than a meter difficult to
garden. I’d like a 1 meter wide path to go
from the shed to the house and from the
garden gate to the house.
Extension:
Please tell me the approximate cost of the
gravel path you have drawn.
The gravel should be about 8cm deep.
Gravel costs $40 per cubic meter.

Grass
Please tell me the approximate cost of the
grass area. Grass costs $3 per square meter.

πr2 = 7 m2 so r = 1.5 m.
The plan radius should be about 3 cm.
Counting squares to find a circle with area about
7 m2 is an adequate method.
The path and borders should be shown 2 cm wide
and in appropriate places.

Extension:
Volume of path =
path length in meters × 1m × 0.08m.
Cost of path =
volume of path × 40 ($ per cubic meter)
(= Path length (m) × 3.2 ($ per m))
Students’ answers will vary. Some will try to
estimate the remaining area directly by dividing
the garden into pieces and estimating the area of
each piece. Others may find the combined areas
of the shed, patio, pond, path and borders and
subtract this total from the area of the garden.
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Assistant Bill’s Method

What is Bill’s method for calculating lengths on the plan?

Are there any problems with Bill's method? Explain how Bill could overcome these problems.

Explain Bill's method for drawing the pond on the plan.

Student materials

Drawing to Scale: A Garden
© 2015 MARS, Shell Center, University of Nottingham

S-4

T7-65

Assistant Hina’s Method

What is Hina’s method for calculating the radius of the pond on the plan?

How could Hina’s method be improved?

Student materials
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Assistant Lisa’s Method

What is Lisa’s method to find the radius of the pond on the plan?

Are there any problems with Lisa's method?

Student materials

Explain how Lisa could overcome these problems.
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Mandy’s Second Email
Hello again,

I need to know some costs of the things on your plan.
Please can you work these out for me?

Best wishes,
Mandy

Gravel path
Please tell me the approximate cost of the
gravel path you have drawn.
The gravel should be about 8 cm deep.
Gravel costs $40 per cubic meter.

Grass
Please tell me the approximate cost of the
grass area.
Grass costs $3 per square meter.

Student materials
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Proportional Relationships 2 HW Answer Guide
Study the representations below. Decide if they show relationships that are proportional or
not proportional. Give reasons how you know.

This table shows a relationship that is not proportional because the increase in the savings
amount from 0 months of work to 1 month of work is not the same as the increase from
1 month of work to two months of work. You cannot multiply both the savings amount
and the months of work by the same number to find a new pair. For example, 1 2 = 2
but 600 2 =/ 750 .

This graph shows a relationship that is proportional because the graph goes through (0, 0)
and is a straight line.

7.7 Apprentice Proportional Relationships 2 HW Teacher
SFUSD
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Lesson Series 2 Overview
Description
Students explore proportional relationships of distance, rate, and time and percent. They build their
understanding of how to use the connections between different kinds of proportional relationships to answer
questions about those relationships.

Standards
Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and mathematical problems.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2a Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in
a table or graphing on a coordinate plane and observing whether the graph is a straight line through the origin.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal
descriptions of proportional relationships.
7.RP.2c Represent proportional relationships by equations. For example, if total cost t is proportional to the
number n of items purchased at a constant price p, the relationship between the total cost and the number of
items can be expressed as t = pn.
7.RP.2d Explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation,
with special attention to the points (0, 0) and (1, r) where r is the unit rate.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest,
tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error.

Day 1

Day 2

Description

CPM CCC2 Lesson 7.1.1, What is the
relationship? Students explore proportional
relationships relating distance, rate, and time.
They measure distance and time from windup
toys to find the rate of speed of the toys, then
graph and write equations to show the
relationship.

CPM CCC2 Lesson 7.1.2, How can I make it
smaller or bigger? Students explore different
strategies for solving percent problems,
relating these problems to the proportionality
problems that they have been working with.
The percent is a multiplier, just like a unit rate
or constant of proportionality.

Core Math

Students make tables, graphs, and rules
relating distance to time for objects traveling at
a constant rate. They determine the
relationships between distance, rate, and time.

Students use multiplication to find the percent
of a number and to scale a quantity, using
what they know about equivalent portions
(percent, decimal, fraction).

Resources

CPM CCC2 Lesson 7.1.1
Butcher paper
Windup toys
Meter sticks
Stopwatches

CPM CCC2 Lesson 7.1.2

Homework

Problems 710 through 712, 714, and 715

A Sense of Scale PreAssessment HW
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Lesson Series 2 – Day 1
Description

CPM CCC2 Lesson 7.1.1, What is the relationship? Students explore proportional
relationships relating distance, rate, and time. They measure distance and time from
windup toys to find the rate of speed of the toys, then graph and write equations to show
the relationship.

Core Math

Students make tables, graphs, and rules relating distance to time for objects traveling at a
constant rate. They determine the relationships between distance, rate, and time.

CCSSM
Standard(s)

Resources

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2a Decide whether two quantities are in a proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a coordinate plane and observing whether the
graph is a straight line through the origin.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
7.RP.2c Represent proportional relationships by equations. For example, if total cost t is
proportional to the number n of items purchased at a constant price p, the relationship
between the total cost and the number of items can be expressed as t = pn.
7.RP.2d Explain what a point (x, y) on the graph of a proportional relationship means in
terms of the situation, with special attention to the points (0, 0) and (1, r) where r is the unit
rate.
CPM CCC2 Lesson 7.1.1
Butcher paper, long sheets, or lined paper, if you are using small windup toys that move
more slowly (1 per team)
Windup toys (1 per team) (Note: Windup toys that “walk” and move more slowly work
best, especially if you have a large class. These can be obtained quite cheaply through
online supply companies such as Oriental Trading Co.)
Meter sticks (1 per team)
Stopwatches (1 per team)
Note: Other options are provided in the Explore notes below, in case the materials listed
above are not available.

Homework

Problems 710 through 712, 714, and 715

Lesson Plan
Launch

Read the lesson introduction and Problem 71 to the class or have students read it aloud.
Give teams a few minutes to generate ideas for what information George needs. Then
have teams share out ideas. Explain that teams will be investigating the relationships
between distance, rate (speed), and time today.
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Explore

Core Problems: CPM CCC2 7.1.1 Problems 72 through 76
Alternative: If you have not gathered enough toys, you can have one student from each
team walk, hop, walk backwards, walk sideways, etc., while the other members record the
time and distance. Or you can have an initial demonstration with one toy, then distribute
the sample data provided in the Teacher Notes.
Have teams start Problem 72. Resource Managers should collect a long sheet of butcher
paper or lined paper, a meter stick, a stopwatch, and a windup toy for their teams. Teams
might need to record distances every 1 or 2 seconds instead of 5 seconds, depending on
how long the toys run. They should have about 5 data points total.
Once teams have collected their data, they can graph their data on the graph paper in the
student workbook.
Bring the class together and share ideas about Problem 7.2 part (c) and their completed
graphs. Ideas that students should surface include:
● The graph should include the point (0, 0). (Why?)
● The points should be connected in some way, but maybe not point to point. Drawing in
a trend line allows them to describe the general pattern in the graph.
● The graph could continue beyond the data they have.
● The toys travel at different speeds and this gives their graphs different degrees of
steepness.
Direct students to Problems 73, 74, and 75. You want students to recognize that there is
a (roughly) constant multiplicative relationship between the distance the toy travels and the
amount of time that has passed. The multiplier in this kind of situation is called the rate.
Students should identify that they can see it in the table by looking at how each time can
be multiplied by (approximately) the same number to get the distance. Students should
also recognize that if the toy travels twice as fast, it would go twice as far each second.
Teams complete Problems 76 through 79 as time permits.

Closure

Challenges and
Misconceptions

Review with students what they have discovered about proportional relationships so far:
There is always constant multiplier between the two quantities being compared. Have them
recall how they can recognize a proportional relationship from a table, on a graph, or in an
equation.

●
●
●

Students may draw a graph beginning at their first point, not (0, 0).
Students may start the toy on the line (rather than before the line) and not understand
that could mean that the toy’s rate isn’t constant.
Students may not understand that speed is a type of rate.

Universal
Support

The use of a handson experiment is both highly motivating and powerful for students
developing their understanding of proportional relationships, and specifically
distanceratetime relationships. The use of multiple representations also supports this
understanding.

Extensions

Deepen understanding of rate through Problem 79: find distances from rates and times,
and compare rates.
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CCSS: 7.RP.2d

Lesson 7.1.1 What is the relationship?
Distance, Rate, and Time
Lesson Objective:

Students will make tables, graphs, and rules relating distance to time for
objects traveling at a constant rate. They will determine the relationships
between distance, rate, and time.

Mathematical
Practices:

As students start modeling problems with mathematics, they will need
to look for and express regularity in repeated reasoning as they
recognize proportional relationships. Listen for them to reason both
abstractly and quantitatively, making sense of quantities and their
relationships in these problem situations. It will be important to attend
to precision in terms of the units they are using for comparison.
Throughout the lesson, students are asked to construct viable
arguments and justify their conclusions.

Length of Activity:

One day (approximately 45 minutes)

Core Problems:

Problems 7-2 through 7-6

Materials:

Butcher paper, long sheets, one per team OR lined paper, if you are using
small wind-up toys that move more slowly, one per team
Wind-up toys, one per team (Note: Wind-up toys that “walk” and move
more slowly work best, especially if you have a large class. These can be
obtained quite cheaply through online supply companies such as Oriental
Trading, Co.)
Meter sticks, one per team
Stopwatches, one per team
Note: Sample data is provided in the “Suggested Lesson Activity” notes
below, in the case that the materials listed above are not available
Lesson 7.1.1 Resource Page, one per student

Lesson Overview:

Today’s lesson reviews students’ knowledge of proportional relationships
from Chapter 4 by investigating the relationship between distance, rate,
and time. The following lessons will focus on solving proportions.

Suggested Lesson
Activity:

Ask a volunteer to read the lesson introduction and problem 7-1 to the
class. Using Teammates Consult, give teams a few minutes to generate
ideas and then ask volunteers to share them with the class using a
Whiparound. Expect the students to suggest that it would be helpful to
know how fast the train was going and how long it had traveled. Then
explain that students will investigate the relationship between distance,
rate (speed), and time in this lesson.
Direct teams to read the instructions for problem 7-2. Answer any
clarification questions and then distribute a long sheet of butcher paper or
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lined paper, a meter stick, a stopwatch, and a wind-up toy to each team.
Direct teams to do a dry run of the experiment once or twice before
taking data, to get a sense for how it will go. Depending on how long the
wind-up toys run, the marks may need to made at smaller intervals and
for a shorter duration, such as every 1 or 2 seconds for a total of
10 seconds, instead of every 5 seconds for 20 seconds. Hint: It may be
helpful for students to draw equally spaced horizontal lines across the
paper to help measuring and marking. It may also be helpful to have
both the Marker and Measurer mark and measure.
When teams have collected data, direct them to work together on part (c)
of the problem and distribute the Lesson 7.1.1 Resource Page. You could
call a Huddle of the Resource Managers and give them the Resource
Pages for their team along with any instructions they will need to relay to
their team.
Note: If you do not have access to the necessary materials or if it is
otherwise not possible for your students to conduct this experiment, you
can provide them with the sample data provided below. The sample
graphs are provided for your own reference; students should be asked to
make their own.
Team 1

Team 2

Team 3

Time
(sec)

Distance
(cm)

Time
(sec)

Distance
(cm)

Time
(sec)

Distance
(cm)

5

8

5

9

5

6

10

15

10

18

10

13

15

23

15

26

15

19

After teams have worked together for a while, bring the class together
and ask teams to share their ideas about the questions in part (c) of
problem 7-2. The class should decide to include the point (0, 0) on the
graphs and realize that the points should be connected. Students should
also recognize that their graphs could continue beyond the data they
have. They could extend the graph to the edge of the grid and then
indicate that it could continue by adding an arrow.
Note that, due to variations in the speeds of the toys and/or the degree of
error in their measurements, students will need to draw a trend line rather
732

Core Connections, Course 2

T7-74

than connect the dots. You can ask them to describe the pattern that they
see in the graph and whether it would make more sense to connect the
points (which are measurements) or to draw some other sort of line that
would better represent what the toy generally does with respect to time
and distance traveled.
Then ask each team to share their completed graph with the class. Take
one graph from each team and post them next to each other on a wall or
on the board. Ask students, “Why do the graphs look different? What is
different about the toys that leads to different graphs?” Students should
recognize that the toys travel at different speeds and this gives their
graphs different degrees of steepness.
Direct students to problems 7-3, 7-4, and 7-5. After a few minutes have
passed for teams to discuss these questions, have them share their
thoughts. In particular, you want students to recognize that there is a
(roughly) constant multiplicative relationship between the distance the
toy travels and the amount of time that has passed. Tell them the
multiplier is called the rate. They can see it in the table by looking at
how each time can be multiplied by (approximately) the same number to
get the distance. Students should also recognize that if the toy travels
twice as fast, it would go twice as far each second. They can explain
how this would be seen in the table as larger numbers for the distance and
on the graph as a steeper line (greater y-values for the same x-value).
Have a volunteer read problem 7-6 aloud to begin a discussion about
where students have seen this type of relationship before. Besides
Section 4.2, specific topics that students might mention that they have
worked with a relationship that involves multiplying are enlarging and
reducing similar figures, probability, equivalent ratios and fractions, the
tower of pennies activity, finding the costs of things priced per pound and
finding percents of numbers. Do not expect students to come up with all
of these situations; they are listed here for your reference.
After this discussion and has time allows, direct teams to begin problem
7-7. As you circulate ask teams to explain which tool they used for each
question and why.
If time permits, direct teams to problems 7-8 and 7-9. Problem 7-9 is
provided as an additional challenge and it involves finding distances for
two different rate toys and comparing them.
Closure:
(5 minutes)

Review with students what they have discovered about proportional
relationships so far. This can be done using a Walk and Talk or
proximity partners. They should describe a constant multiplier between
the two quantities being compared. Have students recall how they can
recognize a proportional relationship from a table, on a graph, or in an
equation.
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Universal Access:

Additional Challenge: Problem 7-9 is provided for students or teams
with time and the inclination to think more deeply about rate.

Team Strategies:

The Resource Manager needs to collect and return all the resources
today. They can ask if anyone has any ideas about how to attack the
problem. When the team is stuck, the Resource Manager can call the
teacher over to clarify any questions the team may have. The teacher
may also call the Resource Manager up for a Huddle.

Homework:

Problems 7-10 through 7-15

Notes to Self:
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7.1.1

What is the relationship?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Distance, Rate, and Time
In this course, you have looked at several relationships between two sets of information and
investigated how one piece of information can or cannot be found from the other. To continue
your investigation of proportional relationships from Chapter 4, you will look at the
mathematical relationship between distance, rate, and time. Later, in the final section of this
chapter, you will identify proportional relationships and use your understanding of
proportionality to solve problems.
7-1.

George stood on the train platform and
waved goodbye to his sister as she left for
summer camp. Later, as he was getting in
his car to drive home, he saw a light
flashing inside the train station and heard
an announcement that his sister’s train had
malfunctioned and was stuck on the tracks.
George had a map of the train’s route and
decided to drive to where the train was
stuck and pick up his sister.
How can he figure out where the train is?
What information would help him to figure it out? Be prepared to share your ideas
with the class. [ Students will have various ideas, but they should list the train’s
speed and the amount of time it had been traveling. ]

7-2.

TOYS
If you needed to predict how far a car,
train, or plane had gone, it would be
helpful to know something about how
fast it was going and how long it had
been moving. You will work with your
team to investigate the relationship
between distance, speed (or rate), and
time in the following experiment.
Problem continues on next page. !
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7-2.

Problem continued from previous page.
Obtain a meter stick, a toy (such as a wind-up car), a long piece of paper,
and a stopwatch from your teacher. Put the paper on the floor, draw a
starting line near one end of it, and place the toy on the edge of the paper
facing the starting line as shown at right. Place the toy a short distance
behind the starting line so that it can reach a constant speed by the time it
gets to the starting line.
Read the directions below for taking data before starting your toy.
Directions for Taking Data
1. Appoint a Timer, a Toy-starter, a Marker, and a Measurer.
2. The Toy-starter should start the toy.
3. As the front end of the toy reaches the starting line, the Timer should start
the stopwatch.
4. When five seconds have passed, the Timer calls out “Now.” At this moment,
the Marker makes a mark (without touching the toy) at the place on the paper
where the front end of the toy is. This process repeats at ten seconds, fifteen
seconds, etc. for at least twenty seconds or until the toy has reached the end of
the paper.
5. The Measurer measures each distance in centimeters from the starting line.
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a.

Do a “dry run” of the experiment one time without collecting data, and talk with
your team about how, exactly, you will collect the data.

b.

Work with your team to take data comparing the time that has passed (in
seconds) to the distance (in cm) that the toy is from the starting line, following
the directions above.

c.

Obtain a Lesson 7.1.1 Resource Page from your teacher. Work with your team
to organize your data into a table and graph it. Be prepared to share your table
and graph with the class. Then think about the following questions.
i.

Where does your graph begin? Should your graph “stop”? Would it make
sense to continue your graph to show how your toy would travel if you were
to continue measuring for more time? [ Possible response: The graph
should begin at (0,0) and should not stop, as the toy could continue
(theoretically) if there were more time and space available. ]

ii.

How far would you expect your toy to have traveled after 7 seconds have
passed? What about after 2.3 seconds? Does it make sense to connect the
points on the graph? Why or why not? [ Distances vary. Yes, the points
should be connected. The toy travels continuously. ]
Core Connections, Course 2
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7-3.

What is the unit rate of your toy? That is, approximately how far does your toy travel
each second? How can you see this in your table? How can you see it on your
graph? Be prepared to explain your ideas to the class. [ Rates vary. The difference
between the distances one second apart in the table. Height change in the graph
each second. ]

7-4.

How can you use your answer to problem 7-3 to write an equation relating the time
the car has been moving to the distance it has traveled? Work with your team to write
an equation relating distance and time. [ Answers will vary, but should be of the
form d = rt . ]

7-5.

If your toy were twice as fast, how far would it travel each second? How would you
see this in the table? How would you see it on the graph? Again, be prepared to
explain your ideas to the class. [ The distance values in the table would be twice as
large. The graph would be steeper. ]

7-6.

If your toy travels at a constant speed, then the distance your toy has traveled and the
time it has taken are related to each other proportionally. In a proportional
relationship, two quantities are related by a constant of proportionality (or a
constant multiplier). For your toy, the constant of proportion is called the rate. In
this case, it is also the speed.
Where else in this course have you seen two quantities related by a constant
multiplier? Work with your team to come up with examples of proportional
relationships and be ready to contribute your ideas to the class discussion.
[ See the “Suggested Lesson Activity” for possible responses. ]

7-7.

7-8.

Answer each of the following questions and be ready to explain how you could use
your table or graph to get each answer.
a.

What distance would your toy travel in 9 seconds?
[ Answers vary and can be obtained by multiplying 9 seconds by the rate. ]

b.

How far would your toy travel in 25 seconds? [ Answers vary and can
be obtained by multiplying 25 seconds by the rate. ]

c.

How many seconds would it take your toy to travel 300 cm?
[ Answers vary and can be obtained by dividing 300 cm by the rate. ]

Bella wants to use her toy car to deliver a secret note to Edward, who
is sitting all the way across the cafeteria, approximately 20 meters
from her. She plans to get the car started and then leave the cafeteria
so Edward will not see her. If her car travels at 1.1 meters per second,
about how much time will she have to get out of the cafeteria before Edward gets the
note? [ She will have about 18 seconds. ]
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7-9.

Additional Challenge: Gloria and David’s toys crossed the starting line at exactly
the same time and are traveling in the same direction. Gloria’s toy travels at
40 centimeters per second, and David’s toy travels 35 centimeters per second. After
20 seconds, how far apart will their toys be? Be prepared to explain your thinking to
the class. [ 100 cm ]

Histograms and Stem-and-Leaf Plots
A histogram is similar to a bar graph
in that each bar represents data in an interval
of numbers. The intervals for the data are
shown on the horizontal axis, and the
frequency (number of pieces of data in each
interval) is represented by the height of a bar
above the interval.

12
10
Frequency

MATH NOTES

ETHODS AND MEANINGS

8
6
4
2

The labels on the horizontal axis represent the lower
end of each interval. For example, the histogram at
right shows that 10 students take at least 15 minutes
but less than 30 minutes to get to school.

0 15 30 45 60 75 90
Minutes to school

Histograms are used to display numeric data with an order, while bar
graphs display data in categories where order generally does not matter.
A stem-and-leaf plot shows the same data as a histogram, but it shows the
individual values from a set of data and how the values are distributed.
The “stem” part of the graph represents all of the digits in a number except
the last one. The “leaf” part of the graph
“leaves”
4 9
represents the last digit of each of the
5 2 4 8
numbers.
Example: Students in a math class
received the following scores on their
tests: 49, 52, 54, 58, 61, 61, 67, 68, 72,
73, 73, 73, 78, 82, and 83. Display the
test score data on a stem-and-leaf plot.
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7-10.

It took Ivan 7 12 hours to drive 412.5 miles at a constant speed.
How fast was he driving? Show how you know. [ 55 mph ]

7-11.

Make a graph to show the relationship between distance
and time for a bicycle that travels 10 miles every hour.
[ See graph at right. ]

Distance (miles)
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Time (hours)

Lunches:
75

No Lunches:
225

7-12.

Twenty-five percent of the students at Marcus
300
Garvey Middle School bring their lunches from
0%
home. 225 students do not bring their lunch. How
100%
25%
75%
many students attend the school? Draw and label a
diagram to show the number and percent of each group of students. [ See above. ]

7-13.

Copy and rewrite the following expressions by combining like terms, making zeros,
and using the Distributive Property. Visualizing the expressions by using algebra
tiles may be helpful.
a.

(−3) + 4x + 2 + 2x + 2x
[ 8x − 1 ]

b.

−8x + 4 + (−3)
[ −8x + 1 ]

c.

7x 2 + 3x + 4 + 7x 2 + 3x + 4
[ 14x 2 + 6x + 8 ]

d.

5(x – 4)
[ 5x − 20 ]

7-14.

Sao can text 1500 words per hour. He needs to text a message with 85 words. He
only has 5 minutes between classes to complete the text. Can he do it in 5 minutes?
[ Yes, 1500 wph = 25 words per minute; he can text 125 words in 5 minutes. ]

7-15.

Find the new dimensions of the figure given at right when
it is enlarged by a scale factor of 2.5. Then find the
perimeter and area of the original and enlarged figures.
[ Side lengths are now 12.5 ft, 10 ft, and 7.5 ft,
P(original) = 20 ft, P(new) = 50 ft,
A(original) = 22 ft2 , A(new) = 137.5 ft2 ]

3 ft

5 ft

4 ft
4 ft
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Lesson Series 2 – Day 2
Description

CPM CCC2 Lesson 7.1.2, How can I make it smaller or bigger? Students explore
different strategies for solving percent problems, relating these problems to the
proportionality problems that they have been working with. The percent is a multiplier, just
like a unit rate or constant of proportionality.

Core Math

Students use multiplication to find the percent of a number and to scale a quantity, using
what they know about equivalent portions (percent, decimal, fraction).

CCSSM
Standard(s)

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems.
Examples: simple interest, tax, markups and markdowns, gratuities and commissions,
fees, percent increase and decrease, percent error.

Resources

CPM CCC2 Lesson 7.1.2

Homework

A Sense of Scale PreAssessment HW

Lesson Plan
Launch

Do Problem 716 as a Math Talk:
Dana is training for a bicycle race. He can ride his bike 25 miles per hour. One day, when
he had been riding for ⅗ of an hour, he had to stop and fix a flat tire. How many miles had
he ridden when he stopped?
Give 1 to 2 minutes of quiet think time. When students have an answer and can justify it,
they give a thumb up on their chest so that it is visible to you, but not obvious to other
students. (If they can come up with a second justification or strategy, they add a second
finger to their signal, then a third finger if they think of a third justification or strategy.)
Ask students for nominations for the answer. Collect all different answers without any
justifications at this stage. Do not comment on or give indication of correctness.
Have students turn and talk to a partner for 1 minute about their justification for their
answer. Then collect student thinking publicly. For each student who shares, write their
name, then record their justification. Check with them to verify that you have recorded their
thinking accurately. After each student shares, ask the class if anyone else saw it the same
way. Then ask if anyone saw it a different way. Collect three justifications.
(For more guidance about leading a Math Talk, see http://www.sfusdmath.org/toolkit.html.)
If no one brings up a double number line as a way to see the
problem and find the solution, propose and discuss it.
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Explore

Core Problems CPM CCC2 7.1.2 Problems 716 through 719
Problem 717 shows a very different situation that can be solved using the same approach.
You could introduce the problem by asking, Suppose Matt was a member of your team and
drew the diagram in Problem 717. How would you help him write an equation that
describes his picture? This marks the transition to seeing enlarging and reducing quantities
as an operation of scaling. Students are encouraged to see “ 35 of 25” as 35 25 . Some
students might connect dividing by 5 and multiplying by 3 with multiplying by 35 . Use this
as an opportunity to help students see that 35 = 3( 15 ) and that 35 = 3 5 .
When teams begin Problem 718, they should discuss how 35 represented a time and a
scale factor in two seemingly similar problems. Students should offer different
representations of 35 that could be used in the problem. As teams work on Problem 718,
9
point out to them that it is more conventional to write 0.90(25) or 10
25 rather than
(90%) 25 when operating with percents. Help them identify that it is sometimes easier to
multiply by fractions than decimals.
Have teams move on to Problems 719 and as time allows Problem 720 as well. After
Problem 719, you could have students share their strategies with other teams.

Closure

Problem 717 presented similar triangles as an analogy for representing a situation that
was not originally geometric. Help students to build on their prior experience with scaling
similar figures by asking, How could we represent the situation in Problem 719 with two
similar triangles? How could you label the triangles to represent the relationships in this
situation? Have Recorder/Reporters share out teams’ ideas.
Set up students to do the FAL: A Sense of Scale PreAssessment for homework. They
may use calculators on this task. Ask students to complete the homework assignment
independently, even if that means they are not sure of their work. Encourage them to use
multiple representations of the situations to make sense of it and answer questions. They
will be collaborating with others on revising it during the Expert Task.

Challenges and
Misconceptions

●

Universal
Support

The use of multiple representations supports students in building their mental models of
scaling and in connecting across different kinds of situations that can be addressed using
the same strategies.

Extensions

Problem 720 pushes students to deepen their understanding of percent change.

●

Students may be confused by fractions of an hour and seeing unit rate as rate per one
hour.
The connection between geometrical scaling and scaling of other quantities may be
challenging. See the Note in the Unit Overview at the beginning of the unit for more
information.
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CCSS: 7.RP.2d, 7.EE.2

Lesson 7.1.2 How can I make it smaller or bigger?
Scaling Quantities
Lesson Objective:

Students use multiplication to scale a quantity. Students connect finding
percents of a number with multiplying by an equivalent fraction or
decimal.

Mathematical
Practices:

Throughout this lesson, students will continue to deepen their
understanding of percents. They will connect the idea of scaling to that
of percents to make sense of problems and persevere in solving them.
Encourage attention to precision in their communication and their
calculations. As you circulate, make sure that students are really making
sense of the problems as they continue modeling with mathematics.

Length of Activity:

One day (approximately 45 minutes)

Core Problems:

Problems 7-16 through 7-19

Materials:

None

Lesson Overview:

This lesson begins to move students from scaling by decomposing and
recomposing to instead multiplying by a scalar. This will be important
when they are trying to find percents such as 84.5% or 6.3%, etc. and
will lead into solving equations with non integer coefficients.

Suggested Lesson
Activity:

Begin the lesson by having a student read the introduction and give teams
a minute or two to answer problem 7-16. Or do a Think-Ink-Pair-Share.
Then move teams on to problem 7-17, which takes a different approach
to the same situation. This marks the transition to seeing enlarging and
reducing quantities as an operation of scaling. That is, instead of finding
3
5 of 25 miles by recognizing each subdivision of the line as representing
5 miles and then multiplying by 3 (an expected strategy for problem 7-16
and reasoning consistent with ideas introduced in Section 5.1 and 5.2),
students are encouraged to see “ 53 of 25” as 53 · 25 . This transition will
be quick for some students and challenging for others.
Since problem 7-16 has nothing (directly) to do with similar triangles, it
might be startling for students to encounter the diagram in problem 7-17.
Highlight the fact that problem 7-16 deals with adjusting a length
(25 miles to 15 miles) and is like what they did with scaling lengths of
similar shapes. You might introduce problem 7-17 by asking students,
“Suppose Matt was a member of your team and drew the diagram in
problem 7-17. How would you help him write an equation that describes
his picture?” or “How is Matt’s diagram related to the diagram in
problem 7-16? How is it different?”
At this point have students share with the whole class the connections
they are seeing between problems 7-16 and 7-17, as well as between
Matt’s problem and their previous work with scale factors. Some
students might connect dividing by 5 and multiplying by 3 in problem
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7-16 with multiplying by 53 in problem 7-2. Use this as an opportunity
to help students see that 53 = 3( 15 ) and that 53 = 3 ÷ 5 .
While the class is focused as a whole group, introduce problem 7-18 and
discuss how 53 represented a time and a scale factor in two seemingly
similar problems. Have a student read the problem and ask teams of
students to offer different representations of 53 that could be used in the
60 , etc. If students do not
problem. Students might offer 0.6 , 60% , or 100
consider percent, part (b) will explicitly ask them to write an equivalent
statement involving percent.
Turn teams to part (c) of problem 7-18. After teams have scaled these
quantities, debrief by asking which number they chose to work with
when doing the calculations. Discuss that leaving numbers as percents
(for example (90%) · 25 ) is not a conventional way of using notation. It
9 · 25 when operating
is much more acceptable to write 0.90(25) or 10
with percents. You may also want to point out that different situations
sometime lend themselves to simple calculations when either fractions or
decimals are used. For example, students may not be able to mentally
25 (144) , but they probably can mentally calculate 1 (144) .
calculate 100
4
Choosing to use the fraction 14 instead of the fraction for 25% can enable
easier calculations.
Have teams move on to problems 7-19 and as time allows problem 7-20
as well. As students work, circulate to observe which form of the percent
students are converting to and how they use that form of the number to
operate. Ask students why they chose particular representations for the
scale factor or multipliers in each problem. If students made different
choices in each problem and have interesting reasoning about how they
made those choices, consider having them share with the whole class.
After problem 7-19, you could do a Swapmeet for teams to share their
strategies.
Closure:
(5 minutes)

Reinforce the connection between students’ work with increasing and
decreasing prices in Chapter 5 and the geometric work they did with
scale factors in Chapter 4. Problem 7-17 presented similar triangles as an
analogy for representing a situation that was not originally geometric.
Apply this analogy to a new problem from the lesson. Bring the class
together and ask students to look at their work for problem 7-19 (or, if
students completed it, problem 7-20). Help students to build on their
prior experience with scaling similar figures by asking, “How could we
represent this problem with two similar triangles?” and, “How could you
label the triangles to represent the relationships in this situation?”
Encourage students to share their ideas.

Universal Access:

Scaffolding: Several problems in the “Review & Preview” section may
challenge students who struggle with math vocabulary or number sense.
Refer to the Homework notes below for suggestions for how to support
these students.
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Team Strategies:

The Recorder/Reporter has a very important job in this chapter, which is
to make sure that everyone is writing things down. There are many
different strategies that will be developed and the Recorder/Reporter
needs to pay attention to what the team is doing. Sometimes they might
put one of the papers in the middle of the table so that everyone can see
what the work is. Then whomever the Recorder/Reporter asks, should be
able to explain what the diagram, picture or equation represents. When a
poster is being made the Recorder/Reporter can design it on scratch paper
with the team’s help. Then they assign different parts of the poster and
the presentation to each team member.

Homework:

Problems 7-21 through 7-26
Note: Problem 7-22 is referred to in Lesson 7.1.4 and problem 7-22 is a
pre-problem for the work students will do in Chapter 8, so be sure to
assign them.
Problems 7-21 and 7-22 may challenge students who have difficulty
multiplying fractions and recognizing when a quantity to should increase
or decrease based on the situation described. Encourage these students to
reference the Math Notes box on scale factors and to check their answers
with a calculator.
Problem 7-22 begins an important thread in this chapter that reviews
histograms, stem-and-leaf plots, measures of center, range and IQR, and
shape/spread of data. These concepts are revisited and extended in
Chapter 8. This review and Checkpoint 7 in Lesson 7.2.2 will help
refresh students fluency with these topics (covered in previous
coursework) and will allow you to asses any need for more a more formal
review of these concepts. Note that Checkpoint 7 is a duplicate of
Checkpoint 9A in Core Connections, Course 1. This is intentional since
the level of mastery that is expected at the end of this chapter is not
different than what was expected at the end of the previous course. Be
sure to assign these problems and briefly check student understanding
throughout the chapter.

Notes to Self:
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7.1.2

How can I make it smaller or bigger?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Scaling Quantities
In Chapter 5, you learned how to find the percent of a number by making a diagram to relate the
part to the whole and find the desired portion. This calculation is fairly straightforward if the
percent is a multiple of 10, like 40%, or can be thought of as a fraction, like 14 = 25% . However,
it can be more challenging if the percent is something like 6.3% or 84.5%.
Today you will connect what you have learned previously about the relationship between
distance, rate, and time to the idea of scale factors. You will learn how to use a scale factor to
find the corresponding lengths of similar figures. This idea will add a powerful new tool to your
collection of problem-solving strategies that will help you to calculate percents.
7-16.

Dana is training for a bicycle race. He can ride
his bike 25 miles per hour.
One day, when he had been riding for 53 of an
hour, he had to stop and fix a flat tire. How
many miles had he ridden when he stopped? The
diagram below may be useful.
3
[ 25!miles
?
1!hr !·! 5 hr = 15 miles ]
3
5

7-17.

Matt thought about problem 7-16 and
drew the diagram at right. Look at
Matt’s drawing and decide how he is
thinking about this problem.

25!mi
1!hr

·! 53 !!

25!miles

x

New

a.

Write an equation that uses
the scale factor to find x.
[ 25 miles ! 53 = 15 miles ]

b.

What connection is Matt making between finding a distance using the rate and
time (as you did in problem 7-16) and using a scale factor with similar figures?
How are the situations alike and how are they different? [ Sample response:
Both problems have a distance of 25 and 15 miles; in the first problem 53 is
time in hours, while the other uses 53 as a scale factor; the computation of
25 ! 53 = 15 is the same in both cases. ]

Chapter 7: Proportions and Percents
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7-18.

In the two previous problems, 53 is used in two ways: first, as time in the rate problem
25 miles ⋅ 3 hrs , and second, as the scale factor in the similar triangle problem used to
1 hr
5
find three fifths of 25 miles. Both of these situations resulted in an equivalent
calculation: 25 ⋅ 53 = 15 . How else could this be written?
fraction
a. Using the portions web shown at
right, work with your team to find
two other ways to write the
words
equation 25 ⋅ 53 = 15 . For example,
or
6
one way might be 25 ⋅ 10 = 15 .
pictures
[ Sample answers: three fifths of
percent
decimal
twenty-five, 25(0.6) = 15 ,
60
60% of 25 = 15 , 100
(25) = 15 ]
Representations of a Portion
b.

If you did not already find it, what percent would be equivalent to 53 ? Use this
percent to write a statement in words and symbols that is equivalent to
25 ⋅ 53 = 15 . [ 60%. 60% of 25 is 15 ]

c.

Use the idea of scaling to find the following values. Write an expression using
either a fraction or a percent, and then find the result.
i.
90% of 25 miles
[ (0.9)(25) = 22.5 miles ]

7-19.

ii.

8% of $75
[ (0.08)($75) = $6 ]

iii. 25% of 144
[ 14 (144) = 36 ]

Josea went out to dinner at an Indian restaurant. The total bill was $38. She wanted
to leave a 15% tip.
a.

If you use the idea of scaling to find the tip amount, what would she need to
multiply by? As you talk about this with your team, consider:
•

How could you represent this multiplier as a fraction?

•

How could you represent it as a decimal?

•

Does it make a difference which representation, fraction or decimal, you use
to solve this problem?

•

Which do you think will be easier?

15
[ The scale factor is 15%. 100
. 0.15. It does not matter which you use.
Student responses regarding which will be easier will vary. ]
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b.

How much should Josea leave for the tip? Show your calculations. [ $5.70.
One possible equation: 0.15($38) = $5.70 ]

c.

If Josea changes her mind and wants to leave a 20% tip instead, how much will
20
this be? [ One way to write it: 100
($38) = $7.60 ]
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7-20.

While shopping for a computer game,
Isaiah found one that was on sale for
35% off. He was wondering if he could
35 as a multiplier to scale down the
use 100
price to find out how much he would
have to pay for the game.
a.

35 as a scale factor
If Isaiah uses 100
(multiplier), will he find the price
that he will pay for the game? Why
35
or why not? [ 100
will give him the
amount that will be subtracted for the sale, not the price he will have to pay;
he could use the information to find the sale price if he subtracts the amount
from the original price of the game. ]

b.

There is scale factor (multiplier) other than 35%
Discount
Sale Price
that can be used to find the sale price. What is it?
Draw a diagram to show how this scale factor is
0%
100%
related to 35%. Label the parts of your diagram
35%
65%
“discount” and “sale price” along with the relevant
percents. [ See diagram at right. He could use 65%, which is 100% minus
35%. ]

c.

How much will Isaiah have to pay for the game if the original price is $40?
Show your strategy. [ (0.65)(40) = $26 ]

Chapter 7: Proportions and Percents
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Expert Task
Description

FAL Comparing Strategies for Proportion Problems: This lesson is intended to help
you assess how students solve problems that involve proportional reasoning, including
identifying students who do not yet have consistent strategies that work for all problems.

Core Math

Students develop efficient strategies to solve proportional problems. They understand how
to find the multiplier within a proportional situation and how to use it.

CCSSM
Standard(s)

Resources

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths,
areas and other quantities measured in like or different units. For example, if a person
walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles
per hour, equivalently 2 miles per hour.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
Proportion Problems Projector Resource
Calculators
Proportion Problems Sample Responses to Discuss (1 per student)
Poster paper, markers
A Sense of Scale (revisited)
Recommended: Write feedback questions (not scores) on the A Sense of Scale
Preassessment HW (assigned LS2 Day 4) using the Common Issues guide on page T4.

Homework

Day 1: CPM CCC2 Lesson 7.1.2 HW Problems 721, 722, and 724 through 726
Day 2: A Sense of Scale (revisited) if not completed during class

Lesson Plan

Day 1

Launch

Begin with a Math Talk about equivalent ratios; e.g., Find an equivalent ratio to 3:8.
After each student shares, ask the class if anyone else saw the same ratio. Then ask if
anyone saw a different ratio. Collect three to four ratios, including at least one unit ratio (1:
8
3
3 or 8 :1).
(For more guidance about leading a Math Talk, see the Math Teaching Toolkit.)
Reviewing the PreAssessment (10 minutes)
Return student work on the A Sense of Scale PreAssessment task. Have students
consider the feedback questions that you wrote on their work (or project a few questions
that will be helpful to the entire class). They should write ideas for improving their work on
miniwhiteboards or on paper.
This is an opportunity for students to review their own work before working collaboratively
on producing a team solution. While students are reviewing their work, it may be
appropriate to ask individual students questions that help them to clarify their thinking, but
do not take this time to clarify misconceptions.
SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Explore

Producing Team Solutions (25 minutes)
Show Slide 1 of the FAL Proportion Problems Projector Resource, and explain the
expectations for poster work. Each team will collaboratively come up with a really good,
efficient method for solving each problem. They will record their thinking on a poster,
making sure that every team member can explain the team method. Give each team a
large sheet of paper for making a poster to show their solutions.
Note different approaches to the task and misconceptions. Look for students mistakenly
using an additive strategy (for example, arguing that the number of pancakes increases by
6, so the tablespoons of flour will also increase by 6), doubling and halving, calculating unit
rates, using crossmultiplication (with and without correct justification), using a scale factor,
and checking and justifying their work.
Try not to make suggestions that move students towards a particular approach to the task.
Instead, ask questions that help students to clarify their thinking.
● Why do you prefer this method?
● Does your method work for calculating all amounts and quantities?
● Why does your method work?
● Where does the number you’re multiplying by (the scale factor) come from?

Closure

Lesson Plan
Launch

Hold a wholeclass discussion. (Slides 2–4 may be helpful.) Focus on the variety of
methods students used, interesting ways of working, and incorrect methods you have
noticed. Compare and evaluate different methods. Guide students to think about which
method can be applied to any amount or quantity.

Day 2
Looking at sample student work is a powerful way for students to access and deepen their
mathematical understanding. Do not skip this part of the task.
Give each team a copy of all three Sample Responses to Discuss and go over the
directions for the task.
● Choose one sample to work on together. Read through the work carefully. Note any
errors in the student’s solution and answer the questions on the sheet. Try to focus on
reviewing the math issues, not effort or how neatly the work is written.
● Make sure every person in your group understands and can explain your answers
before moving on to the next sample solution.

Explore

Analyzing Sample Responses (20 minutes)
Student teams work to understand and answer the questions about the sample responses.
As before, notice where students struggle, but allow them to do so. Notice also similarities
between the sample responses and the student posters.
WholeClass Discussion (20 minutes)
To support this discussion there are slides of each of the samples (Slides 5–7).
Focus the wholeclass discussion on developing the key idea of this lesson: These
problems all share the same structure and could all be solved in the same way. Begin by
having students identify the similarity between all three problems. Then discuss Eilon’s
strategy and Faith’s mistakes. Discuss the methods that students used on their posters.
Ask them to compare their methods with those of the sample students. Ask if anyone found
SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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a method that could be applied to every problem. Work toward identifying and testing a
method like that.

Closure

FollowUp Task (15 minutes)
Give students their copies of the first task, A Sense of Scale PreAssessment, and direct
them to the new task, A Sense of Scale (revisited) in their workbooks.
If you have not written questions on individual students’ papers, display a list of questions
that applies to most or all students on the board now. Students can select from this list
those questions they think apply to their own work.
Ask students to review their work on the preassessment, think about the work that they
just did, and do the new task using what they learned.
Students should finish the task for homework.

Challenges and
Misconceptions

●
●

Students may use informal, inefficient, or unclear strategies (such as unit rate or cross
multiplying) to solve proportionality problems.
Students may not see the proportional structure as multiplicative, but may use addition
instead to solve proportionality problems.

For suggested questions to redirect students who have these challenges, see the Common
Issues guide on page T4.

Universal
Support

Students enter this task using whatever strategy they are most comfortable with. Through
the process of collaboration, analysis, and revision, they have the opportunity to confront
and correct their misunderstandings. Using and connecting a variety of strategies also
supports student understanding of proportional reasoning.

Extensions

Students develop their deep understanding of proportionality by developing general rules
and strategies that work to solve problems with any proportional relationship.

SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Comparing Strategies for Proportion Problems
MATHEMATICAL GOALS
This lesson unit is intended to help you assess whether students recognize relationships of direct
proportion and how well they solve problems that involve proportional reasoning. In particular, it is
intended to help you identify those students who:
•

Use inappropriate additive strategies in scaling problems, which have a multiplicative structure.

•

Rely on piecemeal and inefficient strategies such as doubling, halving, and decomposition and
have not developed a single multiplier strategy for solving proportionality problems.

•

See multiplication as making numbers bigger and division as making numbers smaller.

COMMON CORE STATE STANDARDS
This lesson relates to the following Standards for Mathematical Content in the Common Core State
Standards for Mathematics:
7.RP: Analyze proportional relationships and use them to solve real-world and mathematical
problems.
This lesson also relates to the following Standards for Mathematical Practice in the Common Core
State Standards for Mathematics, with a particular emphasis on Practices 1, 2, 3, 4, and 8:
1.
2.
3.
4.
6.
7.
8.

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.
Attend to precision.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.

INTRODUCTION
This lesson unit is structured in the following way:
•

Before the lesson, students work individually on a task designed to reveal their current levels of
understanding and difficulties. You review their work, writing questions to help them to improve.

•

During the lesson, students first work in pairs or threes on the same task. Then working in the
same small groups, they analyze work produced by other students on the task.

•

In a whole-class discussion, students compare and evaluate the methods they have seen and used.

•

Finally, students review their initial, individual response, using their learning to complete a new
similar task.

MATERIALS REQUIRED
•

Each individual student will need a mini-whiteboard, pen, and eraser, a calculator and a copy of
the tasks A Sense of Scale and A Sense of Scale (revisited).

•

Each small group of students will need a large sheet of poster paper and a copy of each of the
Sample Responses to Discuss.

TIME NEEDED
15 minutes before the lesson, a 60-minute lesson, and 15 minutes in a follow-up lesson. These timings
are approximate. Exact timings will depend on the needs of your students.
Teacher guide
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BEFORE THE LESSON
Assessment task: A Sense of Scale (15 minutes)
Have the students complete this task in class or
A Sense of Scale
for homework a few days before the formative
1.
Here
is
a
recipe
for
making
4
pancakes:
assessment lesson. This will give you a chance
6 tablespoons flour
to assess the work and to find out the kinds of
! pint milk
! pint water
difficulties students have with it. You should
1 pinch salt
1 egg
then be able to target your help more
You want to make 10 pancakes.
effectively in the subsequent lesson.
a. How much flour do you need?
Give each student a copy of the A Sense of
Scale task and a calculator.
b. How much milk do you need?

Read through the questions and try to
answer them as carefully as you can.
Explain how you figured out your answers
and record all your calculations.
It is important that, as far as possible, students
are allowed to answer the questions without
your assistance.

2. Calculate the prices of the paint cans.
The prices are proportional to the amount of paint in the can.

£ .....
""

£ .....
£ 15
""
£ .....
£ ..... $15
£ .....
£ .....

!!!!!!!!!
£ .....

£ .....
£ .....£ ..... £ .....£ .....

Explain to students that they should not be
concerned if they cannot complete everything
in the task. In the next lesson they will work on
this material, which should help them to make
progress.

£ 15
£ 15£ 15

0.6
0.75
litres
litres
0.6 0.60.750.75
litres
1

1 1

litres 0.75 liters
litres
0.6
liters
1 litre
liter
litres
litre litre
0.6
0.75
0.6 litres
0.75 litres 1
0.75 litres
litres litres0.6
litre
litres

Student
3. The Materials
photograph

£ 15 ""
£ 15

£ .....

£ .....
£ .....£ .....

2.5
2.5 2.5
litres
litres
2.5
liters
litres

1
litre 1
litre

"".
£ .....
£ .....

£ ......
$76.50£ ......
£ ......

£ ......
£ ......
£ ......

4.54
litres
litres
4.544.54
litres
(1 gallon)

(1 gallon)
liters
gallon)
2.5(1 4.54
2.5
litres litres2.5
litres

......
4.54
litres
4.54 litres
4.54 litres
(1 gallon)
(1 gallon)
(1 gallon)

is enlarged to make a Developing
poster. a Sense of Scale
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The photograph is 10cm wide and 16cm high.

Students who sit together often produce similar
answers and then when they come to compare
their work, they have little to discuss. For this
reason, we suggest that when students do the
task individually, you ask them to move to
different seats. Then at the beginning of the
next lesson, allow them to return to their usual
seats. Experience has shown that this produces
more profitable discussions.

Photograph

Poster

16 cm
?
10 cm

25 cm

a. The poster is 25cm wide.
How high is the poster?

Assessing students’ responses
Carefully read through students’ responses to
b. The building on the poster is 30cm tall.
Is it possible to figure out how tall the building is on the photograph?
the task. Make notes about what the work
If you think it is possible, show how. If you think it is not, explain why.
shows you about their current levels of
understanding and different solution strategies. This will forewarn you of issues that may arise during
the lesson.
We suggest that you do not score students’ work. The research shows that this will be
counterproductive as it will encourage students to compare scores and will distract their attention
from what they can do to improve their mathematics.
Student Materials

Developing a Sense of Scale
© 2014 MARS, Shell Center, University of Nottingham

Instead, help students to make progress by summarizing their difficulties as a series of questions.
Some suggestions for these are given in the Common issues table on page T-4.
Teacher guide
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We suggest you make a list of your own questions, based on your students’ work. We recommend
you either:
•

write one or two questions on each student’s work, or

give each student a printed version of your list of questions and highlight the questions for each
individual student.
If you do not have time to do this, you could select a few questions that will be of help to the majority
of students and write these on the board when you return the work to the students at the beginning of
the lesson.
•

Teacher guide
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Common issues:

Suggested questions and prompts:

Uses mental or jotted strategies
For example: The student has (correctly or
incorrectly) calculated solutions but written little.
Uses informal strategies
For example: The student answers every question
using a different calculation method.
Or: The student has used doubling and halving
with addition. Elion and Faith’s Sample
Responses to Discuss use these types of strategies.
Identifies the problem structure as additive
rather than multiplicative (Q1, Q3)
For example: The student adds the same number
each time, rather than finding the scale factor and
multiplying by the same amount each time.
Gavin’s solution, in the Sample Responses to
Discuss, is an example of this misconception.

Chooses inappropriate arithmetic operations
For example: The student chooses to divide rather
than multiply, perhaps thinking division makes
things smaller, multiplication makes them bigger.
Uses unit rate method
For example: The student calculates the number
of ounces of flour per pancake and then multiplies
by the total number of pancakes.
Uses method of cross multiplying proportions
For example: The student specifies the
proportional relationship between known and
unknown quantities and cross-multiplies.
15 = x
1 = x
2.5 (correct) or 15 2.5 (incorrect) (Q4).

E.g. 1

€

• Can you explain in more detail how you
figured out your solution?
• Help your reader to understand your solution.
• Can you think of a method that could be used
for any quantity, e.g. 13 pancakes, a width of
22.5 cm?
• Can you find a really efficient way of solving
the problem?

• (Q1) How much flour is needed for one
pancake? How can you use this in your
solution?
• (Q3) Enlargement changes the size but not the
shape of the rectangle. Draw the two
rectangles from your solution. Are they
similar? What is the effect of enlargement on
side length?
• Write some sentences to explain how to
calculate the answer.
• What size of answer do you expect? Why? Use
a calculator to check your estimate.
• What is the scale factor? Can you use this
number in your other calculations?

• (Q2) Which of these numbers are quantities of
paint? Which are prices? What is the
relationship between the two quantities of
paint? What is the relationship between this
price and that quantity of paint?
• Can you explain why your method works?
• Can you find a different way of calculating
this answer?

€ of the poster accurately (Q3)
Draws the outline

• How did you figure out the height of the
poster?
• How does drawing a poster accurately help?

Answers all problems correctly and efficiently

• Find at least two different, correct methods for
solving these problems. Which do you prefer?
Why?
• Think about the three problems you have
answered. Write down how they are different
and how they are the same.

Teacher guide
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SUGGESTED LESSON OUTLINE
Improving individual solutions (5 minutes)
Give each student his or her script and a mini-whiteboard, pen, and eraser. Remind students of their
work on A Sense of Scale.
Recall the problems you were working on in the last lesson. Today we are going to work together
to improve that work.
First I have some questions about your individual solutions. I would like you to read through the
questions I have written and spend a few minutes on your own improving your work. Use your
mini-whiteboards.
If you have not added questions to students’ work, display your list of questions on the board now.
Collaborative activity: producing small-group solutions (15 minutes)
Organize students into groups of two or three.
Give each group a large sheet of paper for making a poster to show their solutions.
Your task now is to come up with a really good, efficient method for solving each problem.
Work together on one problem at a time.
Take turns to explain your method to others in the group. Listen carefully to each other. Ask
questions if you don't understand or agree.
If you discuss more than one method, together decide which method is best. Then, on the poster,
write a complete solution using that method, explaining your reasoning.
Before you move on to the next problem, make sure every person in your group understands and
can explain the group’s method.
Slide P-1 of the projector resource summarizes these instructions.
While students work in small groups you have two tasks: to note their different approaches to the task
and to support student reasoning:
Note different approaches to the task
Listen and watch students carefully. Note different approaches to the task and any incorrect solutions.
You will be able to use this information in the whole-class discussion.
•

Do students incorrectly treat the problems as having an additive structure? For example, the
student might argue that the number of pancakes increases by 6, so the number of tablespoons of
flour will also increase by 6.

•

Do students use doubling and halving with addition?

•

Do students calculate unit rates? If so, which rate do they use (e.g. ounces of flour per pancake, or
pancakes per ounce of flour)?

•

Do any students use cross-multiplication with a proportion involving three known quantities and
one missing quantity? If so, do they correctly organize the quantities to show their interrelationships correctly? Can they explain why the method works?

•

Do any students use multiplication by a scale factor? Are they successful? Can they explain why
the method works?

•

Are students checking that their answers are correct and that their explanations make sense?

Teacher guide
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Support student reasoning
Try not to make suggestions that move students towards a particular approach to the task. Instead,
ask questions that help students to clarify their thinking. The questions in the Common issues table
may be helpful.
To support students really struggling with a particular part of the task, you might hand out one or two
of the Sample Responses to Discuss. If the whole-class is struggling with the same issue you could
write a couple of relevant questions on the board, or hold a short whole-class discussion.
You may find students use relatively inefficient methods. For example, they may prefer doubling and
halving with addition. This works well when dealing with fairly ‘simple’ numbers such as integers,
but is hard to generalize to more ‘difficult’ numbers such as those with three decimal places.
Ask questions to develop students’ thinking about their methods:
Why do you prefer this method?
Show me how to calculate the amount of flour needed for one pancake. How can you use this
information to solve the problem?
Does your method work for calculating all the amounts and quantities? If not, can you think of
one?
Can you think of a method to calculate any amounts including ‘difficult’ numbers such as 1.73?
How do you calculate a scale factor? How can you use the scale factor to solve the problem?
What is the unit rate? How can you use this to solve the problem?
In which problems do you prefer using scale factors/unit rates? Why?
Students might use an efficient strategy such as multiplying by a scale factor or setting up a
proportion and cross-multiplying with little understanding of why their method works.
Why does your method work?
This number you’re multiplying by - the scale factor - where does that come from? How does it
connect these quantities/amounts?
Check that each member of the group understands and can explain each answer. If you find a student
is struggling to respond to your questions, return to the group a few minutes later and check they have
worked together on understanding.
If any students finish early, ask them to find a different way of solving one of the problems and to
compare the efficiency of their different methods.
You may at this point want to hold a brief whole-class discussion. Focus on the variety of methods
students used, any interesting ways of working and incorrect methods you have noticed. Encourage
students to compare and evaluate different methods and to think about which method can be applied
to any amount or quantity. Slides P-2 to P-4 of the projector resource may be helpful with this
discussion.
Collaborative analysis of Sample Responses to Discuss (20 minutes)
Once the students have had time to tackle all the questions together, give each group a copy of all
three Sample Responses to Discuss. This task gives students an opportunity to evaluate a variety of
approaches to the scaling problems.
Here are some Sample Responses to the problems you’ve been working on, written by students in
another class. I want you to review their work.
Teacher guide
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Choose one sample solution to work on together. Read through the work carefully. Note any
errors in the student’s solution and answer the questions on the sheet. Try to focus on reviewing
the math issues, not effort or how neatly the work is written.
Make sure every person in your group understands and can explain your answers before moving
on to the next sample solution.
During the small-group work, support the students as before. Note the explanations students struggle
most to understand. Note similarities and differences between the Sample Responses and those the
students took in the small-group work.
Whole-class discussion: comparing different approaches (20 minutes)
Focus the whole-class discussion on developing the key idea of this lesson: these problems all share
the same structure and could all be solved in the same way.
Use your knowledge of the students’ individual and group work to call on a wide range of students
for contributions. You may want to draw on the questions in the Common issues table to support your
own questioning.
To support this discussion there are Slides of each of the Sample Responses to Discuss (P-5 to P-7).
Although these problems all look very different, they have something in common.
What do you think is the same about all these problems? [They involve working with a
proportional relationship between two quantities and can all be solved using the same methods.]
How has Eilon figured out the solution?
What mistakes has Faith made?
Did any of you use that method? A different method?
Which method did you use for this problem? Why did you prefer that method?
Did anyone use a method that can be applied to every single problem?
The following analysis of the Sample Responses may be helpful in supporting your questioning:
Eilon first attempts to use ratios, but abandons this
method for an informal additive strategy. He has
made a common error in his fractions calculation,
adding the numerators to each other, then adding
the denominators to each other, rather than finding
a common denominator first and adding the
numerators.
What method do you think Eilon was trying to
use with a proportion?
Why do you think Eilon abandoned the work he
started with proportion?
Did any of you use that method? Can you show
us how to complete the work correctly?
What does 104 represent? [The scale factor – the
relationship between the number of pancakes
and the scaled number of pancakes.]
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Sample Responses to Discuss to Discuss: Faith

Faith uses a different strategy for each paint can.
She uses the informal additive strategy correctly for
the ‘easier’ amounts, 0.75 liters and 2.5 liters. She
then tries, unsuccessfully, to use this same method
to calculate the price for 4.54 liters of paint. She
then changes strategy and successfully uses a
multiplicative strategy to figure out the price.
To calculate the price for 0.6 liters of paint, Faith
has chosen to divide rather than multiply. This may
be a symptom of the misconception that division
always makes numbers smaller and multiplyingExplain why Faith used different methods for different amounts of paint.
always makes numbers larger. As the can is
small, Faith assumes the answer is in cents.
0. 6 liters

0.75 liters

1 liter

2.5 liters

4.54 liters

mistakes has Faith made?
To calculate the amount of paint in the largest can,WhatFaith
correctly divides $76.50 by 15.

Faith could improve her answer by writing sums of money correctly, with two decimal places not one.
She has also incorrectly used the equal sign.
Why has Faith deleted some of her work?

Can you think of one method Faith could use to figure out all the prices?

Why does Faith divide 76.50 by 15?
Is there one method that Faith could use for every single problem? [She could multiply each
quantity by the same scale factor.]
Developing a Sense of Scale
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Sample Responses to Discuss to Discuss: Gavin
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Gavin incorrectly uses an additive strategy. He is
not considering proportion, but using the difference
between known lengths to calculate unknown ones.
This is a common error in ratio problems.
What is the scale factor of enlargement?
How could Gavin use the scale factor to
calculate the lengths?
Students may find it difficult to solve the second,
reverse question. Some students are not convinced
that lengths within pictures scale by the same
factor.
Do you think the pagoda scales by the same
factor as the side lengths?

What Math did Gavin do well?

Suppose I take the height of the pagoda in the
What mistakes has Gavin made?
poster and multiply it by the scale factor. Is that
how you solve this problem? What’s my
deliberate error?
Can you think a better method Gavin could use?

© 2011 MARS University of Nottingham
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Follow-up lesson: A Sense of Scale (revisited) (15 minutes)
Give the students back their original scripts from the assessment task A Sense of Scale, along with a
copy of the task A Sense of Scale (revisited).
If you did not add questions to individual pieces of work, write your list of questions on the board
again now.
Look at your original response and read through my questions. Answer these questions and
revise your response.
Now, using what you have learned, try to answer the questions on the new task, A Sense of Scale
(revisited).
Explain how you figure out your answers and record all your calculations.
Some teachers give this for homework.

Teacher guide
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SOLUTIONS
A Sense of Scale
These questions do not require a succinct or formal method and may elicit effective but inefficient use
of repeated addition for multiplication or strategies involving doubling and halving with addition.
Some methods are described in Question 1. They could be applied to the other two problems.
1. Method A

1
of a pint of milk.
4
1
So for 2 pancakes, you need 3 tablespoons of flour and pints of milk.
8
So for 10 pancakes, you need 3 + 3 + 3 + 3€+ 3 =15 tablespoons of flour
For 4 pancakes you need 6 tablespoons of flour and

and

1
1
1
1
5
1
+
+
+
+
=
of a pint €
of milk.
8
8
8
8
8
8

Method B

€

The number of pancakes increases from 4 to 10. This gives a scale factor of

10
= 2.5.
4

The quantity of flour for ten pancakes: 2.5 × 6 = 15 tablespoons.
The quantity of milk for ten pancakes: 2.5 × 0.25 = 0.625 or

5
€
pints.
8

Method C
The quantity of flour per pancake is 6 ÷ 4 = 1.5 tablespoons.
€
1
1
The quantity of milk per pancake is
÷ 4 =
pints.
16
4
For 10 pancakes, you will need 10 × 1.5 = 15 tablespoons of flour and
Method D

€

5
1
× 10 = pints of milk.
8
16

The ratio of pancakes to flour: 4 : 6 . This ratio stays constant as you change the number of pancakes.
€
Scaling the number of pancakes: 10 = 2.5× 4 .
The amount of flour is to be scaled by the same factor to keep the ratio constant: x = 2.5× 6 = 15 .
€
For 10 pancakes you need 15 tablespoons of flour.
€
Using the same form of reasoning, you need 0.625 = 2.5× 0.25 pints of milk for ten pancakes.
€
2. Again, students may use a range of strategies to solve this problem correctly.
Using the unit rate of $15 per liter is a powerful,
economical, and simple strategy:
€
1 liter costs $15.
0.6 liters costs $15 × 0.6 = $9
0.75 liters costs $15 × 0.75 = $11.25.
2.5 liters costs $15 × 2.5 = $37.50.
4.54 liters costs $15 × 4.54 = $68.10.
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Students may find it more difficult to reverse the unit rate to find the volume of paint. The can costing
$76.50 contains 76.50 ÷ 15 = 5.1 liters.
3. Again students may use a range of methods, including doubling and halving with addition.
Using the unit rate is an efficient strategy.
Scale factor: 25 ÷ 10 = 2.5.
Height of poster: 16 × 2.5 = 40 cm.
Height of building in the photograph is 30 ÷ 2.5 = 12 cm.
A Sense of Scale (revisited)
The questions in this task are structurally similar to those in the first task. Only the numbers have
changed. As with the first assessment task, what is most important here are the methods students
choose to use and whether they can implement those methods effectively.
Compare students’ responses on the two versions of the task.
Have any students changed the methods they use?
Have any improved in use of chosen methods?
We provide correct numerical answers for convenience.
1. The scale factor is

28
= 3.5 .
8

a. 14 cups of flour.
b. 1 3 cups
€ of milk.
4
2. The unit rate is $12 per liter.

€

0.25 liters cost $3.00.
0.7 liters cost $8.40.
2.5 liters cost $30.00.
3.52 liters cost $42.24.
A can that costs $57.60 contains 4.8 liters of paint.
3. The scale factor is 4.5
a. The height of the poster is 54 cm.
b. The height of building in the photograph is 8 cm.
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Sample Responses to Discuss: Eilon

Explain Eilon’s method.

What mistakes has Eilon made?

At first Eilon tries to use a proportion to solve the problem. Show how you can use a proportion to
calculate the amount of flour correctly.

correctly

Student materials
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Sample Responses to Discuss: Faith

0. 6 liters

0.75 liters

1 liter

2.5 liters

4.54 liters

Why do you think Faith used lots of different methods?

What mistakes has Faith made?

Find a method Faith could use to figure out answers to all the parts of the question.

Student materials
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Sample Responses to Discuss: Gavin

What mistakes has Gavin made?

Can you think a better method Gavin could use?

Student materials
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MATH NOTES

ETHODS AND MEANINGS
Quartiles and Interquartile Range (IQR)

Quartiles are points that divide a data set into four equal parts (and
thus, the use of the prefix “quar” as in “quarter”). One of these points is the
median, which you learned about in Chapter 1, since it marks the middle of
the data set. In addition, there are two other quartiles in the middle of the
lower and upper halves: the first quartile and the third quartile.
Suppose you have this data set: 22, 43, 14, 7, 2, 32, 9, 36, and 12.
To find quartiles, the data set must be placed in order from smallest to
largest. Then divide the data set into two halves by finding the median of
the entire data set. Next find the median of the lower and upper halves of
the data set. (Note that if there are an odd number of data values, the
median is not included in either half of the data set.) See the example
below.
2

7

9

12

22

32

36

43

14
lower half
2

7

9

upper half
12

22 32 36 43
median

8
first quartile
(median of the lower half)

34
third quartile
(median of the upper half)

The interquartile range (IQR) is one way (along with range) to measure the
spread of the data. Statisticians often prefer using the IQR to measure spread,
because it is not affected much by outliers or non-symmetrical distributions.
The IQR is the range of the middle 50% of the data. It is calculated by
subtracting the first quartile from the third quartile. In the above example, the
IQR is 26 ( 34 − 8 − 26) .
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Lesson 7.1.2

7-21.

7-22.

Ameena’s boat travels 35 miles per hour. The best fishing spot in the lake is 27 miles
away from her starting point.
a.

If she drives her boat for 23 of an hour, will she make it to the best fishing spot
on the lake? [ No, she will only go a little over 23 miles. ]

b.

How long will Ameena need to drive to get to the best fishing spot on the lake?
Express your answer in both a portion of an hour and in minutes.
[ 0.77 hours or 46.3 minutes ]

Use the triangles below right to answer the questions that follow.
a.

What is the scale factor from A to B? [

5
6

]

b.

What is the scale factor from B to A? [

6
5

]

c.

7-24.

5ft

6ft
A

B

What is the relationship of the scale factors?
[ The scale factors are reciprocals. ]

Copy the diagram below on your paper. Use the given information to fill in all of the
missing labels. [ See answers in diagram below. ]
0%

? students [ 42 ]

0%

Chapter 7: Proportions and Percents

28 students

? [ 70 ]

100%
60%

? % [ 40% ]
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7-25.

Alan is making a bouquet to take home to his grandmother. He needs to choose one
kind of greenery and one kind of flower for his bouquet. He has a choice of ferns or
leaves for his greenery. His flower choices are daisies, carnations, and sunflowers.
a.

b.

7-26.

D

Draw a tree diagram to show the different bouquets he could
make. How many are there? [ See sample diagram at right.
There are 6 possible bouquets. ]
What is the probability that he will use ferns? [

1
2

F

C
S
D

]
2
3

c.

What is the probability that he will not use sunflowers? [

d.

What is the probability that he will use leaves and carnations? [

L

]

C
S

1
2

⋅ 13 =

1
6

]

Read the Math Notes box in this lesson and use the information to complete the
following problems.
The daily high temperatures in degrees Fahrenheit for the last two weeks in Grand
Forks, North Dakota were 7, 1, –3, 0, 4, –1, 2, 5, 7, 7, 3, –2, –4, and –5.
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a.

Calculate the median temperature. [ 1.5 degrees Fahrenheit ]

b.

Find the first and third quartiles (Q1 and Q3). [ Q1 = –2, Q3 = 5 ]

c.

What is the interquartile range (IQR)? [ IQR = 5 – (–2) = 7 ]
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Lesson Series 3 Overview
Description
Students reason about percent increase and decrease in a variety of contexts. They explore percents as
multipliers, and examine whether the percent increase from one number to another is the same as the
decrease from the second number back to the first. At the end of the lesson series, students return to changing
the scale of a drawing in preparation for the Milestone Task.

Standards
Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and mathematical problems.
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other
quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute
the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per hour.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal
descriptions of proportional relationships.
7.RP.2c Represent proportional relationships by equations. For example, if total cost t is proportional to the
number n of items purchased at a constant price p, the relationship between the total cost and the number of
items can be expressed as t = pn.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest,
tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error.

Geometry
Draw, construct, and describe geometrical figures and describe the relationships between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths and
areas from a scale drawing and reproducing a scale drawing at a different scale.

Day 1

Day 2

Description

CPM CCC2 Lesson 7.1.3, Which
multiplier should I use? Students make
connections between portions (fractions,
decimals, percents) and multipliers
(constants of proportionality) while solving
problems involving percent increases and
decreases.

CPM CCC2 Lesson 7.1.7: Percent of what?
This lesson asks students to find the percent
change by comparing the amount of change to
the original value. They use line diagrams and
equations, among other tools, to determine the
percent change, thinking about the percent
change as a scale factor (multiplier).

Core Math

Students recognize that percents are
multipliers, just as constants of
proportionality or unit rates are. These
multipliers can be used to solve percent
decrease and increase problems.

Students develop an understanding of percent
increase and decrease as scaling a quantity and
identify a multiplier related to the amount of
change. They recognize that regardless of
whether the change is increasing or decreasing,
it will always be compared to the original value.

Resources

CPM CCC2 Lesson 7.1.3

CPM CCC2 Lesson 7.1.7

Homework

Problems 733, 735 through 737

Problems 780, 782, 783, and 785
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Day 3

Day 4

Day 5

Description

CPM CCC2 Lesson 7.1.8, How
does it change over time?
Students are introduced to the
new context of simple interest as
a place to reason with
percentages. Students identify
the interest rate as the multiplier
to use with the principal to find
the interest amount. They use
the principal and interest to find
total values.

FAL Increasing and Decreasing
Quantities by a Percent: Students
work in small teams on
collaborative discussion tasks to
connect number cards with percent
changes. They try to find
relationships between percent
increases and decreases.
Throughout their work, students
justify and explain their decisions to
their peers.

Changing Scales:
Teams create new
scale drawings from
existing scale
drawings, translating
from scale to scale.

Core Math

Students reason with
percentages about simple
interest, finding shortcuts to
determine the total value
(principal plus total interest).
Students should be able to find
the interest using a multiplier
(the interest rate) and reason
about the total value based on
the situation.

Students apply their understanding
of percents as multipliers, like unit
rates and constants of
proportionality. Students calculate
absolute change given the percent
change and percent change given
the absolute change; solidify
connections between percents,
decimals, and fractions; and
generalize strategies to other
situations.

Students discover
that the scale factor
of a new scale
drawing can be
determined using the
scale factor of an
original scale drawing
and the scale factor
between the two
drawings.

Resources

CPM CCC2 Lesson 7.1.8

Percent Increase and Decrease
Projector Resource
Percent Increase and Decrease
Card Sets A, B, C, and D
Percent Increase and Decrease
Recording Sheet

Map Scale Math Talk
Projector Resource
Changing Scales
Rulers
Grid paper (optional)

Homework

Problems 790 through 792,
794

Percent Changes PostAssessment
HW

Changing Scales
Practice
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Lesson Series 3 – Day 1
Description

CPM CCC2 Lesson 7.1.3, Which multiplier should I use? Students make connections
between portions (fractions, decimals, percents) and multipliers (constants of
proportionality) while solving problems involving percent increases and decreases.

Core Math

Students recognize that percents are multipliers, just as constants of proportionality or unit
rates are. These multipliers can be used to solve percent decrease and increase problems.

CCSSM
Standard(s)

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths,
areas and other quantities measured in like or different units. For example, if a person
walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles
per hour, equivalently 2 miles per hour.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems.
Examples: simple interest, tax, markups and markdowns, gratuities and commissions,
fees, percent increase and decrease, percent error.

Resources

CPM CCC2 Lesson 7.1.3

Homework

Problems 733, 735 through 737

Lesson Plan
Launch

Launch a Participation Quiz where students are being assessed on the quality of their
math discussions. Depending on the current needs of your class, you could focus on
teams working together and moving on to new questions as a team, students sharing their
thinking and giving reasons for their ideas, or students constantly identifying for each other
the part and the whole in each situation. Based on your choices, choose two to three
norms from the following list, or create your own.
● Stick together.
● Work in the middle.
● Think out loud.
● Justify your thinking using because statements.
● Ask for others’ ideas.
● Identify the part and the whole in every situation.
Because you will be recording on the Participation Quizzes, you will not be able to answer
many questions, so only team questions are allowed. (For more guidance about running a
Participation Quiz, see www.sfusdmath.org/participationquizgroupworkfeedback.)

Explore

Core Problems: CPM CCC2 Lesson 7.1.3 Problems 727 through 730
Throughout the lesson, repeatedly ask students about what they know, what they want to
know, and how this information can be found in their diagram.
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Students begin by calculating the amount paid after a discount by either finding 60% and
subtracting from the original or finding 40% of the original in problem 727.
The percentage diagram, a modified double number line diagram, supports students to
make sense of percentage problems and to connect them to the proportional relationship
work that they have been doing. 100% corresponds to the unit rate, which may be difficult
for students to see without the diagram. To support student reasoning, check in with teams
and ask students to articulate what the parts of the diagram mean in the context of the
problem. Also, see the CPM teacher guide “Lesson Overview” section for more notes on
supporting students to make sense of scale factors and multipliers.
In Problem 728, students look at how finding 6% and adding it on could be thought of as
using the scale factor (1.06).
In Problem 729, students are asked to generalize the relationship between an original
salary and a new salary after a percent raise. Specifically, they should identify the scale
factor between the salaries as the sum of 100% and the percent raise.
Problem 730 highlights a common error of incorrectly “matching up” the parts of a linear
diagram when setting up calculations. Then students are asked to write a new, corrected
equation and solve it.

Closure

Students complete a Learning Log in their notebooks (Problem 732) to summarize that
they can rewrite a percent as an equivalent fraction or decimal and then use it as a scale
factor when solving percent problems.
Debrief the Participation Quiz and note words you heard and behaviors that were observed
in each study team that were contributing to effective teamwork.

Challenges and
Misconceptions

Students may have difficulty seeing that percents are multipliers. They may also have
difficulty understanding the percent diagrams (modified double number line).

Universal
Support

The percentage diagram, a modified double number line diagram, supports students to
make sense of percentage problems and to connect them to the proportional relationship
work that they have been doing. 100% corresponds to the unit rate, which may be difficult
for students to see without the diagram. To support student reasoning, check in with teams
and ask students to articulate what the parts of the diagram mean in the context of the
problem.
The Participation Quiz supports all students to participate and take responsibility for their
own learning and that of their teammates.

Extensions

Deepen understanding of adding on the percent increase to find the amount and solve
multistep problems through Problem 731.
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Lesson 7.1.3 Which multiplier should I use?
Solving Problems Involving Percents
Lesson Objective:

Students will recognize that different multipliers find different related
quantities that can be used to solve percent discount and increase
problems. Students will be able to calculate using both methods.

Mathematical
Practices:

Students will model with mathematics throughout this lesson. They are
focused on making sense of problems and diagrams will be helpful for
many students. Students will work in their teams to continue to reason
both abstractly and quantitatively, making sense of quantities and their
relationships in problem situations. Constructing viable arguments and
justifying their conclusions will again be key. It is important that as they
interpret results that they attend to precision; identifying units and
giving carefully formulated explanations to each other. Your clarifying
questions as you circulate will be important.

Length of Activity:

One day (approximately 45 minutes)

Core Problems:

Problems 7-27 through 7-30

Materials:

None

Lesson Overview:

The focus of this lesson is to find the solutions to percent problems in
multiple ways using different scale factors or multipliers. This requires
students to recognize the complementary nature of percents less than
100%, as well as learn about scale factors greater than 100%. To solve
these problems, students should rely on the use of diagrams to visualize
what is being asked for and their understanding of the scale factor
analogy developed in Lesson 7.1.2.
In this lesson, the words multiplier and scale factor will continue to be
interchanged. The purpose of this is to keep present in students’ minds
the reasoning they did when enlarging and reducing similar figures so
that they continue to connect multiplying with scaling. Pay close
attention to how students use these words to ensure that they are
connecting them to enlarging and reducing quantities. It is important to
note that while scaling in this text refers to the action of enlarging and
reducing, there are other meanings of which students might be aware
such as in music, measuring weight, etc. Seek opportunities to explicitly
connect the words “multiplier” and “scaling” or “scale factor” to the
stretching and shrinking of shapes students did in Chapter 4.
Throughout the lesson, you will need to repeatedly ask students about
what they know, what they want to know, and how this information can
be found in their diagram. The following questions will be useful
throughout the lesson, “Is that the part that you want? If not, how will
you find the part that you do want?”

Chapter 7: Proportions and Percents

749

T7-116

Suggested Lesson
Activity:

Have a student in each team read the lesson introduction aloud and then
have teams begin work on the problems. Students will begin by
calculating the amount paid after a discount by either finding 60% and
subtracting from the original or finding 40% of the original in problem
7-27. Consider using the study team strategy Red Light, Green Light for
this lesson to be sure that teams are discussing fully and checking in with
you before they move ahead.
In problem 7-28, students look at how finding 6% and adding it on could
be thought of as using the scale factor (1.06). As you circulate, ask
students to clarify what the parts of the diagram mean in the context of
the problem. Students likely will be more comfortable finding the value
of 6% and adding it to the value of 100% rather than adding the
percentages before calculating the value. Have students talk explicitly
about the meaning of 106% or 1.06 in the context of this problem (i.e.,
the scale factor for the entire quantity, not just the increase).
In problem 7-29, students are asked to generalize the relationship
between an original salary and a new salary after a percent raise.
Specifically, they should identify the scale factor between the salaries as
the sum of 100% and the percent raise. It is particularly important that
students see this connection in part (c) of this problem.
Problem 7-30 highlights a common error of incorrectly “matching up”
the parts of a linear diagram when setting up calculations. In this case,
the equation is set up as if x represented the “complementary” amount
rather than the desired percentage. Students are asked to write a new,
corrected equation and solve it.
Problem 7-31 is provided as an additional challenge for teams that have
time. See the “Universal Access” section for additional information.

Closure:
(10 minutes)

As a class, construct a Learning Log entry using the questions in problem
7-32. The goal is for students to summarize that they can rewrite a
percent as an equivalent fraction or decimal and then use it as a scale
factor when solving percent problems. You may want to prompt students
to give an example of when they might use the percent stated in the
problem and an example of an instance when the given percent should be
subtracted from or added to 100% before using it as a scale factor.

Universal Access:

Additional Challenge: Problem 7-31 gives students another chance to
practice adding on the percent increase to find the amount in which they
are interested. This problem does not prompt them to create a diagram.
Students might go directly to multiplying by the scalar of 1.081 or they
still might use a diagram to structure their thinking. It also gives students
some practice with decimal computations and rounding to find “cents,”
as the product gives them thousandths.
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Team Strategies:

The Task Manager will be in charge of making sure that the team is
finishing the problems in a timely manner. This means keeping the team
on task with no talking outside the group. The Task Manager will need
to ask clarifying questions to make sure that everyone understands the
strategies and solutions that the team has.
One strategy for promoting high-quality team discussion of the problems
in this lesson is to structure the lesson as a Participation Quiz. Explain to
teams that in this quiz, they are being assessed on the quality of their
math discussions. Identify the particular aspect of discussion that you
will be watching for in this quiz. You may want to focus on teams
working together and moving on to a new questions as a team, students
sharing their thinking and giving reasons for their ideas, or students
constantly identifying for each other the part and whole in each situation.
Then, as students work, take public notes on the words you hear and
behaviors you observe in each study team that are contributing to
effective teamwork.

Mathematical
Background:

The fact that there are two related scale factors for any problem is really
an application of the Distributive Property. For example, if a person
earned $30,000 and was just given a 10% raise, then their new salary can
be calculated in two ways:

new salary = original salary + 10% of original salary
new salary = 30, 000 + 30, 000(0.10) = 30, 000 + 3000 = 33, 000
or,

new salary = 110%(original salary)
= 1.10(30, 000) = 33, 000
These two expressions can be shown to be equivalent by factoring the
first expression:

new salary = 30, 000 + 30, 000(0.10)
= 30, 000(1+ 0.10)
= 30, 000(1.10)
It is not expected or even desired that students in this course see this
relationship between the two scale factors or multipliers.
Homework:

Problems 7-33 through 7-38
Note: Problem 7-38 is a pre-problem for Chapter 8, so be sure to
assign it.

Notes to Self:

Chapter 7: Proportions and Percents
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7.1.3

Which multiplier should I use?

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Solving Problems Involving Percents
As you have seen many times in this course, there is usually more than one way to solve a
problem. When a problem uses portions (fractions, decimals, or percents), there are different
ways to write the numbers and different solving strategies to choose from. Today you will look
at the different multipliers that can scale a quantity and see what each of them will help you find.
As you work with your team today, consider the questions below.
What multiplier (scale factor) should I use?
How can I write an equation?

7-27.

752

Hugo and his family were
shopping and purchased a new
bed. The bed was a great deal at
60% off of the original cost. The
bed originally cost $245.
a.

Draw a diagram for this situation.
[ See diagram at right below. ]

b.

If Hugo scales (multiplies) the original
price of the bed by 60%, what will his
result represent? [ He would find the
amount of the discount or the
amount he saves. ]

sale price

discount

40%

60%

$245
100%

0%

c.

What should Hugo scale (multiply) the original price by to find the new price of
the bed? [ The sale price is 40% of the original price, you would find 40% of
the original price or multiply 0.4 times $245. ]

d.

Work with your team to find the sale price of the bed in two different ways, that
is, using two different multipliers (scale factors). How do your answers from
your two methods compare? [ (0.4)($245) = $98 or (0.6)($245) = $147 ,
$245 $147 = $98 . The answers should be the same. ]
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7-28.

Hugo’s older sister, Sandra, had the same summer job for the past two years. Last
year, she worked the entire summer and was paid a salary of $3,000. This summer,
she is going to get a 6% raise in pay. To figure out how much she will make, Sandra
drew the following diagram.
?
?
last summer’s salary
100%

7-29.

increase
6%

a.

Copy the diagram on your paper and fill in the missing information.
[ Last summer’s salary was $3,000, and the increase is $180. ]

b.

Since Sandra’s salary is increasing, does it make sense that her scale factor
(multiplier) should be less than 1, equal to 1, or more than 1? Why?
[ It should be more than 1 to make her salary larger. ]

c.

The diagram shows Sandra’s original salary and the amount of the increase.
What is the scale factor (multiplier) between her original salary and her new
salary? That is, what number could Sandra multiply the original salary by to get
the new salary?
[ The scale factor is 106% or 1.06; she could multiply by 1.06. ]

d.

Show two ways that use different scale factors (multipliers) that Sandra can use
to compute her new salary. [ 1.06 $3, 000 and $3, 000 + (0.06)(3, 000) ]

Miranna teaches gymnastics lessons at
summer camp. She is paid $12.50 per hour.
a.

If Miranna were offered a raise of 100%
per hour, what would her new hourly rate
be? What percent of her original pay
would she be paid? [ $25 per hour.
This is 200% of her original pay. ]

b.

Miranna is offered a raise of 75% of her
hourly rate to teach a private lesson.
How much per hour would she be paid
for the private lesson? What percent of her original pay would she get?
[ Her pay increases by $9.38 to $21.88 per hour. 175% of her original pay. ]

c.

What is the relationship between the percent raise that Miranna gets and her new
pay as a percent of her original pay? How is this related to the scale factor
(multiplier) between her original pay and her new pay? [ Miranna’s new pay is
the product of her original pay and the sum of 100% and her raise (as a
percent). This new percentage (100% plus the raise) is the scale factor or
multiplier. ]
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7-30.

Liam was working on a problem and drew a diagram like the one
below. He then wrote the equation ($72)(0.14) = x . Does his
equation agree with his diagram?
•

If you agree, then solve his equation for x.

•

If you disagree, write and solve a new equation that will find x
in his diagram.

[ 14% is not the portion of $72 that is equal to x in the diagram. He wants
to find 86% of 72 to get x or $72 0.86 = x , x = $61.92 . ]
x
$72
100%

0%

14%

7-31.

Additional Challenge: Ramon went to the corner store and bought more notebook
paper to do his homework. The cost for the paper was $7.50, but he also had to pay
the 8.1% sales tax. How much will the notebook paper cost Ramon? If Ramon gives
the clerk $10, how much change should he receive? [ $8.11. $1.89 ]

7-32.

LEARNING LOG
In your Learning Log, describe how you scale a quantity.
For example, how do you know what multiplier (scale
factor) to use? How can you tell if your multiplier should
be more than one? Title your entry “Scaling Quantities”
and include today’s date.
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MATH NOTES

ETHODS AND MEANINGS
Describing Data Distributions
Distributions of data are typically described by considering the
center, shape, spread, and outliers.
Center: The median best represents the center (or a “typical” data value) if
the distribution is not symmetrical or if there are outliers. Either the mean
or the median is appropriate for describing the center of symmetrical
distributions with no outliers.
Shape: The shape is the overall appearance of the data when it is displayed
in a histogram or stem-and-leaf plot. Is the distribution fairly symmetrical?
Uniform? Single peaked? Skewed? Does it have large gaps or clusters?
Spread: Spread is a measure of the variability of the data, that is, how much
scatter there is in the data. For non-symmetrical data or data with outliers,
use the interquartile range (IQR) to describe the spread, since it is based on
median. For symmetrical data with no outliers, either the mean absolute
deviation, which is based on the mean, or the IQR are appropriate measures
of spread. The range is not usually the best measure of the scatter in data,
because it considers only the maximum and the minimum values and not
what is occurring in between.
Outliers: An outlier is any data point that is far removed from the bulk of
the rest of the data.
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7-33.

A homeowner must reduce the use of his home’s electricity. The home currently
consumes 25.7 kwh (kilowatt hours) of electricity per day, and the homeowner must
reduce the use by 20%. Find the amount of electricity that will be used after the
reduction in two different ways, using two different scale factors.
[ (0.2)(25.7) = 5.14 kwh , 25.7 5.14 = 20.56 kwh , or 100% 20% = 80%,
(0.8)(25.7) = 20.56 kwh ]

7-34.

Copy and simplify the following expressions by combining like terms, making zeros,
and using the Distributive Property. Using algebra tiles may be helpful.

7-35.

a.

( 1) + 4x + 2 + 2x + x [ 7x + 1 ]

b.

c.

(–4) + 1x 2 + 3x + 4 [ x 2 + 3x ]

d.

8 ÷ 13

How many thirds? [ 24 ]

756

2(3x – 2) [ 6x

4 ]

Study the following division problems and the diagrams that represent them.
Answer the question below each diagram.
a.

7-36.

8x + 4 + ( 3) + 10x [ 2x + 1 ]

The table at right shows speed
limits in some foreign countries in
kilometers per hour. One kilometer is
equal to 0.6 miles. What are these
speed limits in miles per hour?
[ Australia: 60 and 66 mph, South
Africa: 60 and 72 mph, Great
Britain: 58 and 67 mph, Turkey: 54
and 54 mph ]

b.

8 ÷ 14

How many fourths? [ 32 ]

Speed Limits in km per hour
Country

Country
Roads

Motorways

Australia

100

110

South
Africa

100

120

Great
Britain

96

112

Turkey

90

90
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7-37.

Simplify each expression.
a.

18 ÷ 43
[ 24 ]

d.

7
10

[

7-38.

5 ) (1)
+ ( 12
4
164
1 11
120 or
30 ]

b.

(9 6) + 40
[ 42 ]

c.

e.

4.25 7.06
[ –2.81 ]

f.

2
3

15 ÷ 5 + 12
[ 2 57 ]
7
8

[

3
8

(
]

( 47 )

1
10 ) + (

3
5)

Read the Math Notes boxes in this lesson and in the previous lesson. Use the
information to complete the following problems.
The coach of the girls’ basketball team weighed each player. Their weights in pounds
were 120, 122, 126, 130, 133, 147, 115, 106, 120, 112, and 142.
stem

a.

Make a stem-and-leaf plot of the team players’ weights.
[ See sample plot at right. ]

b.

Make a histogram of the teams’ weights.
[ See histogram below. ]

c.

Describe the shape and spread of the data. That is, is it
symmetric or non-symmetric? Does it have more than
one peak or only one? Is it tightly packed together or
widely spread out? [ The data is symmetric, singlepeaked, and relatively closely packed. ]

leaf

d.

Does this data have any outliers? Which
measure of center, mean or median, would be
appropriate to use to describe the typical weight?
[ There are no apparent outliers, either the
mean or median would be appropriate. ]

Frequency

4

e.

What is the typical weight of a player on the team?
[ median: 122 lbs, mean: 124.82 lbs ]

f.

What is the range of the data?
[ Data spreads from 106 to 147, or a range of 41. ]
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Lesson Series 3 – Day 2
Description

CPM CCC2 Lesson 7.1.7: Percent of what? This lesson asks students to find the percent
change by comparing the amount of change to the original value. They use line diagrams
and equations, among other tools, to determine the percent change, thinking about the
percent change as a scale factor (multiplier).

Core Math

Students develop an understanding of percent increase and decrease as scaling a quantity
and will identify a multiplier related to the amount of change. They recognize that
regardless of whether the change is increasing or decreasing, it will always be compared
to the original value.

CCSSM
Standard(s)

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
7.RP.2c Represent proportional relationships by equations. For example, if total cost t is
proportional to the number n of items purchased at a constant price p, the relationship
between the total cost and the number of items can be expressed as t = pn.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems.
Examples: simple interest, tax, markups and markdowns, gratuities and commissions,
fees, percent increase and decrease, percent error.

Resources

CPM CCC2 Lesson 7.1.7

Homework

Problems 780, 782, 783, and 785 (Problem 783 can be used as an extension)

Lesson Plan
Launch

Read the lesson introduction. Gather student ideas for other situations where measuring
change is important.
Do a ThinkPairShare for Problem 776 (a). Students should identify that x represents the
scale factor to get from the old fee to the new fee.

Explore

Core Problems: CPM CCC2 7.1.7 Problems 776 through 778
Teams work through the core problems,
developing understanding of percent increase
and decrease as scaling a quantity. In question
776 (a), the focus is not on solving the
equation formally, so allow students to use
calculators or whatever strategy works for
them. Teams should be making connections
between diagrams and equations, and they
may bring in other representations as well. For
example, a table strategy might look like this:
If students find 1% of the starting value, they might notice the place value change.
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As teams work, ask questions to find out how they are formalizing their understanding of
and making use of the structure of percent change, and making sense of quantities in the
situations. Also, connect ideas back to previous work with scale factors and percentages.
Note that change is always compared to the original value.
Guiding questions:
● What is the multiplier for this problem?
● How is the multiplier related to the percent change?
● How do you see this in the diagram?
● Is the percent increase the same as the percent decrease? (Problem 778)

Closure

Discuss the terms percent increase and percent decrease. Have teams share
representations that they used to make sense of percent increase and decrease in
Problem 778 (a) and (b). For example you could have three different teams share an
equation, the percent diagram that is in the text, and a table. Have teams discuss and
share the connections they see between the diagrams.
3
, while in part (b) the change is
Focus on why in part (a) the change is calculated by 30
3
expressed by 33
. (Change is always compared to the original value.)

Challenges and
Misconceptions

Students may not understand that:
● Change is always compared to the original value.
● Changes and ending values may represent percents that are greater than 100%.
● Percent problems can be solved using similar strategies to other proportion problems.

Universal
Support

Encourage students to estimate percentages before calculating to help them check for
reasonableness of their answers.
● Is the change more than 50% (half) of the original?
● Is it about 25% (onefourth) of the original?

Extensions

Students can deepen their understanding of and reasoning about the relationship between
percent increase and percent decrease through Problem 779.
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Lesson 7.1.7 Percent of what?
Percent Increase and Decrease
Lesson Objective:

Students will develop an understanding of percent increase and decrease
as scaling a quantity and will identify a multiplier related to the amount of
change.

Mathematical
Practices:

In this lesson students will formalize and make use of the structure of
percent change. As you circulate, use your questions to help students
make sense of the quantities, attending to precision in their
communication as they use the new vocabulary of percent increase and
decrease. Take careful note of the students’ quantitative reasoning. It is
very important that your questioning today helps students formalize their
understanding of percent change.

Length of Activity: One day (approximately 45 minutes)
Core Problems:

Problems 7-76 through 7-78

Materials:

None

Suggested Lesson
Activity:

Begin the day by reading the lesson introduction. It highlights when
measuring change can be important. Students might have other times
when they want to know how something is changing—performance in
sports, the increased energy or fuel efficiency of electronics and/or cars,
time spent on homework, and so forth. Have students share other ideas,
read the focus questions out loud, and then turn their attention to
problem 7-76. Part (a) of the problem could be done with a Think-PairShare.
The first problem uses very similar thinking to that in Lesson 7.1.3.
However in this lesson, students will be focusing on the question what is
the percent change? Lesson 7.1.3 discusses scaling in terms of
identifying what the original value has to be multiplied by to get to the
result. However, this lesson will ask students to find the percent change
by comparing the amount of change to the original value. Note that the
problems discuss percent change and later in the lesson the terms percent
increase and percent decrease are introduced.
Problem 7-76 introduces a context in which it is desirable to know the
percent increase. Initially, students are asked to interpret an equation that
was written to determine the multiplier between the original price and the
new price. Students should recognize that the variable represents the
number by which the original quantity must be multiplied in order to get
the new quantity. They are not yet finding just the percent change in the
price. Students then solve the equation to find that multiplier (scale
factor). As students complete a linear model to represent the situation,
help them recognize that 100% corresponds to the original rate of $12.50
per hour, not the increased rate. Some students might be tempted to
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automatically label the right end of the linear model as 100% based on
previous work.
Focus attention on the key parts of the linear model by circling the portion
of the number line that represents 100% and labeling it “original.”
Likewise, circle the portion that represents the increase and label it as
“change.” Make connections between this and the similar triangles work
students saw previously. Remind students that when finding a scale factor
for similar shapes, they compared (using division) the new length to the
original length. In the case of percent increase and decrease, however,
students need to compare the change to the original. Regardless of
whether the change is increasing or decreasing, it will always be
compared to the original value.
In problem 7-77, the context shifts to one involving percent decrease.
Initially students are asked to estimate the percent change. Expect a wide
variety of responses, but encourage students to base their estimates on
reasoning, such as whether the change represents more than half or less
than half of the original price. Students are now expected to generate a
model to represent the situation.
It would be valuable at this point to stop and ask, “What is the multiplier
for this problem?” Students can reason that this could be modeled by the
equation 50x = 34 , with x = 0.68 or 68% . Ask students, “How is the
multiplier related to the percent change?” and “How can we see this in
the diagram?” The multiplier (68%) helps scale the price, and represents
the amount paid. However, the percent saved is the difference between
the original price (100%) and the scale factor (68%).
Problem 7-78 introduces the terminology of percent increase and percent
decrease. Students are given two problems in which they are identifying
the percent change as an increase or decrease as well as calculating the
percent change from 30 to 33 and from 33 to 30, respectively. These are
not trivial questions, as many students will believe that parts (a) and (b)
should reflect the same percent change. However, in the first change the
original amount (the amount that corresponds to 100%) is 30, while in the
second problem it is 33.
If time allows, problem 7-79 introduces another context for comparing
percent increase and decrease. To save some time, you could do problem
7-79 part (a) with a Think-Pair-Share.
Closure:
(5 minutes)

End the day with discussing the terms percent increase and percent
decrease. Ask for two student volunteers to show how they determined
the percent change for each of the parts in problem 7-78. Make sure the
conversation revolves around why in part (a) the change is calculated by
3
3
30 , while in part (b) the change is expressed by 33 . Try to get students to
verbalize the importance of the original amount when calculating percent
increase or decrease.
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Universal Access:

Academic Literacy and Language Support: Connecting situations
presented in words to linear diagrams is an important strategy for making
sense of percent increase and decrease problems in this section. If your
class includes many students who are English language learners or who
struggle with reading, consider working through problem 7-76 in a class
discussion to help students translate the words into the diagram. Invite a
student to read the problem introduction and Joe’s letter aloud, and ask for
student volunteers to paraphrase the situation to help students identify the
important information. List the important numbers and information where
the class can see it. Give teams a short time to complete parts (a) and (b),
and invite teams to share answers. Move the class to part (c), and post the
incomplete linear diagram. Discuss where to label the original price and
the change, and where to add the other important information from the
problem. Have students complete the diagram on their own paper as the
class discusses it. Introduce the term percent increase, and help students
distinguish this from the percents they have used as scale factors
previously. Then, turn teams to work independently on the remaining
problems in the lesson.
Scaffolding: Throughout this lesson, students will need to consider what
quantities are being compared. Up until this point, they have focused on
using a scale factor to find a new value. Now, they will be comparing just
the amount of change to the whole. Help students check whether their
own answers are reasonable by encouraging them to estimate percentages
before calculating. For example, before students begin determining a
percent increase or decrease exactly, ask, “Is the change more than 50%
(half) of the original? Is it about 25% (one-fourth) of the original?” This
kind of reasoning can help them find errors in their thinking as they work.
Students can use similar thinking to check whether their answers are
reasonable once they have found them. For example, in problem 7-77,
students should recognize that the price decrease of $16 is less than 50%
of the original price of $50. If they calculate the percent change and
arrive at 68% (the scale factor rather than the percent decrease), they can
begin to see that this answer is not reasonable.

Homework:

Problems 7-80 through 7-85
Note: Problem 7-82 is a pre-problem for Chapter 8. Be sure to assign it.

Notes to Self:
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7.1.7

Percent of what?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Percent Increase and Decrease
Perhaps you have heard an adult say something like, “When I was growing up, it only cost a
dime to go to the movies!” The rate at which prices increase over a period of time, called
inflation, is one of the many things that mathematics can help you understand. In this lesson,
you will be using diagrams and computations to calculate the way quantities (like cost or height)
change.
As you work today, keep the following questions in mind.
Is it increasing or decreasing?
What is it changing from?
By how much did it change?
7-76.

WHAT IS THE PERCENT INCREASE?
Several years ago, Joe started a lawn-care
business. Due to rising costs, he needs to
increase his prices. He is concerned, however,
because he has heard that if he raises his rates
more than 33%, he might lose business. At
right is a letter he sent to his clients.
Joe began to wonder about how the increase in
his fees could be expressed in terms of a percent.
a.

Joe wants to determine the scale factor
(multiplier) for the price increase and
wrote the following equation:

Dear Valued Customer,
After several years of
business, Mowcare is increasing
its price for lawn service. Since
the cost of gas and other supplies
has increased, we need to raise our
prices. Our prices will increase
from $12.50 per hour to $15 per
hour. We hope you continue to be
happy with the quality of our
work.
Sincerely,
Joe

12.50x = 15

Explain how this expression represents this situation. What does x represent?
[ x represents the scale factor to change $12.50 to $15 . ]
b.

Solve the equation above to determine the scale factor for his change in fees.
Represent this multiplier (scale factor) as a fraction, as a decimal, and as a
percent. [ x = 1.20 , 120%, and 56 ]
Problem continues on next page.
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7-76.

Problem continued from previous page.
c.

How could this situation be represented with a line diagram? With your team,
copy and complete the diagram below. Then answer and do the following:
•

Which portion of the diagram corresponds to the original price? Circle
and label this part “original.”

•

Which portion of the diagram corresponds to the change in price? Circle
and label this part “change.” [ See answers in bold in the diagram. ]

$12.50

$15.00

change
20%

original
100%
120%

d.

7-77.

When Joe raised his rates, what was the percent increase? That is another way
of asking: What percent of the original price did the price change? Should Joe
expect to lose business? [ 20%. No ]

Paige needs your help! She wants to convince her grandmother
to let her sign up for a rock-climbing class. The class normally
costs $50, but the school is offering a special price of $34.
Paige’s grandmother wants to know what percent of the cost of
the class she would save.
a.

Without calculating, estimate the percent of the discount.
[ Answers between 25% and 35% are reasonable. ]

b.

With your team, determine the percent change in the price
of the class. Use the prompts below to help guide your
team’s discussion.
•

Draw a diagram or write an equation that represents the situation.

•

What is the original (whole) value? Indicate this on your diagram or in
your equation.

•

What percent is the change? Find and indicate this on your diagram or in
your equation.

•

Does this situation represent an increase or decrease?

[ See diagram below. Equation: 50x = 34 ; 32% decrease. ]
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$34

$16

Special Price

$34
$50
Change

68%

32%

Original price
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7-78.

The percent change is a comparison of the amount of change to the original amount.
If a number increases from the original amount, it is called percent increase. If the
number decreases from the original, it is called a percent decrease.
a.

What is the percent change from $30 to $33 ? Is this a percent increase or
decrease? To answer this question:
$30
•

Draw a diagram to represent the problem.

•

Determine if it is a percent increase
or decrease.

$3

Original Price

$30
$33
Change

100%

10%

• Calculate the percent change.
[ See diagram above. Percent increase. 10% ]
b.

What is the percent change from $33 to $30 ? Is this a percent increase or
decrease? To answer this question:
•

Draw a diagram to represent the problem.

•

Determine if it is a percent
increase or decrease.

$30

Discounted Price

• Calculate the percent change.
90.91%
[ See diagram at right. Percent decrease. 9.09% ]
c.

7-79.

Original Price
$3
$30
$33
Change
9.09

If both parts (a) and (b) above have a change of $3 , why are the percent
changes different? Explain. [ The percent increase from 30 to 33 is greater
than the percent change from 33 to 30; while they both have a difference of
3, they are comparing to different amounts; comparing 3 to 30 will be a
larger percent change than comparing it to 33. ]

To attract new customers, a shoe company called Shoe Fits will
raise its prices 10% and then offer a 10%-off coupon.
a.

Without doing any calculations, consider the following
question: If a coupon is used, do you think the final price will
be more than, less than, or the same as the original price?
Discuss this with your team and be ready to share your
thinking with the class. [ Answers vary: The final price
will be less than the original, but expect many students to
assume that the price will be the same. ]

b.

Akari wants to use a coupon to buy a pair of shoes that originally cost $46. What
will the increased price be? What will be the price after the 10%-off coupon is
used? Show all calculations. Does this result confirm your answer to part (a)?
[ $46(1.10) = $50.60 . $50.60(0.9) = $45.54 . Answers vary. ]

c.

Akari had assumed that if the price increased 10% and then he received a 10%
discount, it would return to the original price. Explain why this did not happen.
[ While both changes reflected 10%, they were 10% of different values; the
price increase was 10% of a lesser value (the original price), while the
discount was 10% of a greater value (the price after the increase). ]
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MATH NOTES

ETHODS AND MEANINGS
Percent Increase or Decrease
A percent increase is the amount that a quantity has increased,
represented as a percent of the original amount. A percent decrease is the
amount that a quantity has decreased, written as a percent of the original
amount. You can write an equation to represent a percent change that is an
increase or decrease using a scale factor or multiplier:

amount of increase or decrease = (% change)(original amount)
Example 1: A loaf of bread increased in price from $0.29 to $2.89 in the
past 50 years. What was the percent increase?

$0.29

$2.60

$2.89

increase = $2.89 $0.29
= $2.60
$2.60 = (x)($0.29)

0%

100%

x%

$2.60
$0.29

=x

x

8.97 or 897%

Example 2: Calculator prices decreased from $59 to $9.95. What was the
percent decrease?

$9.95
0%

788

$49.05
y%

$59

decrease = $59 $9.95
= $49.05
$49.05 = (y)($59)

100%

$49.05
$59

=y

y 0.83 = 83%
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7-80.

Joe wanted to know more about how the cost of fertilizer for his lawn-care business
was changing. The cost of a bag of fertilizer just increased from $8 to $15. What is
the percent increase of the price? Represent the change as a fraction, as a percent,
and as a decimal. [ 87.5% . 78 = 0.875 ]

7-81.

Solve each equation. Show all work.
a.

7-82.

7-83.

7-84.

0.85x = 200 [ x = 235.29 ]

b.

7
6

x = 140 [ x = 120 ]

Ms. Poppy has finished grading her students’ tests. The scores were 62, 65, 93, 51,
55, 76, 79, 85, 55, 72, 78, 83, 91, and 82.
a.

Find the median. [ 77 ]

b.

Find the quartiles.
[ Q1 = 62, Q3 = 83 ]

c.

Find the IQR. [ 21 ]

d.

Find the mean. [ 73.36 ]

Mr. Crow, the head groundskeeper at High Tech Middle School, mows the lawn
along the side of the gym. The lawn is rectangular, and the length is 5 feet more than
twice the width. The perimeter of the lawn is 250 feet.
a.

Use the 5-D Process to find the dimensions of the lawn. [ The width of the
lawn is 40 feet, and the length of the lawn is 85 feet. ]

b.

Use the dimensions you calculated in part (a) to find the area of the lawn.
[ The area of the lawn is 3,400 square feet. ]

Evaluate the inequality below for the following listed values of x. Decide if the
value makes the statement true or false. Show your work.
3x 3 2x + 3
a.

7-85.

x= 3
[ false ]

b.

x = 9.5
[ true ]

c.

x=6
[ true ]

d.

x = 10 12
[ true ]

Mr. Takaya can eat three slices of pizza in five minutes. If he continues to eat at the
same rate, how long will it take him to eat the whole pizza, which has twelve slices?
How many slices could he eat in half of an hour?
[ 12 slices = 20 minutes. 30 minutes = 18 slices ]

Chapter 7: Proportions and Percents
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Lesson Series 3 – Day 3
Description

CPM CCC2 Lesson 7.1.8, How does it change over time? Students are introduced to
the new context of simple interest as a place to reason with percentages. Students identify
the interest rate as the multiplier to use with the principal to find the interest amount. They
use the principal and interest to find total values. All of this is in the context of taking out a
loan for a school celebration. The main purpose is to expose students to a new context for
percentages and for them to reason about the percentages in context.

Core Math

Students reason with percentages about simple interest, finding shortcuts to determine the
total value (principal plus total interest). Students should be able to find the interest using a
multiplier (the interest rate) and reason about the total value based on the situation.

CCSSM
Standard(s)

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.2 Recognize and represent proportional relationships between quantities.
7.RP.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems.
Examples: simple interest, tax, markups and markdowns, gratuities and commissions,
fees, percent increase and decrease, percent error.

Resources

CPM CCC2 Lesson 7.1.8

Homework

Problems 790 through 792, 794

Lesson Plan
Launch

Consider starting with a Math Talk about finding the percent of a number: A fish tank that
holds 80 gallons of water is 55% full. How many gallons of water are in the tank now? How
many more gallons are needed to fill the tank?
(For more guidance about leading a Math Talk, see www.sfusdmath.org/mathtalks.)
Have a student read the lesson introduction. Introduce the idea of interest as a fee for
borrowing money. Today teams will connect several threads of content, including percent
change and linear growth.

Explore

Core Problems: CPM CCC2 7.1.8 Problems 786 through 788
As teams work, notice if students are still struggling to find the percent of a number using
multiplication by a portion (decimal or fraction).
Ask questions to guide students to justify and generalize.
● Why can we multiply to find the interest?
● Would this strategy work for 3 weeks? 100 weeks? (Problem 786c)
To prepare for the closure, move teams on to Problem 787 and ask about linear growth.
● Is the loan amount growing by the same amount each week? Or is the amount of
interest changing?
● If we graphed the loan amount, what would you expect it to look like?
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Closure

Lead a class discussion about the shape of the graph that one could make of the interest
amount Problem 787 (a or b). Ask teams to discuss briefly what a graph would look like of
the interest amount, then share.

Interest amount vs. time:
Ask teams to discuss briefly what a graph would look like of the total loan amount, then
share.

Loan amount vs. time:
Are either of these relationships proportional? How do you know?

Challenges and
Misconceptions

Students may not understand that interest rate is the multiplier and can be used similarly to
multipliers in other proportional relationships. Students may also not understand that the
total is the principal plus the interest amount.

Universal
Support

The use and creation of multiple representations support all students in building
understanding and connecting ideas.

Extensions

Deepen understanding of using strategies to reason about simple interest through Problem
789.
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Lesson 7.1.8 How does it change over time?
Simple Interest
Lesson Objective:

Students will be introduced to a context involving simple interest.

Mathematical
Practices:

As students model with mathematics today, they will have the
opportunity to make sense of percent problems and persevere in
solving them. Your listening and questioning will be important as they
reason abstractly and quantitatively through these problems.

Length of Activity:

One day (approximately 45 minutes)

Core Problems:

Problems 7-86 through 7-88

Materials:

None

Suggested Lesson
Activity:

Have a student volunteer read the lesson introduction, which introduces
the notion of interest as a fee for borrowing money. (In the case of a
savings account, the interest earned by the account holder can be viewed
as a fee the bank pays for access to the money.) Explain that teams will
have an opportunity to connect several threads of content today,
including percent change and linear growth.
Start teams on problem 7-86, which introduces the context for the lesson.
This could be done with a Teammates Consult. At this point, students
should be able to quickly find the amount of interest for a single week by
multiplying $825 by 0.02. Circulate to support students who are still
struggling with this idea. At this point, students should be fairly fluent
with this idea and if your formative assessment indicates otherwise, then
some extra practice may be in order for those students.
Expect students to use repeated addition to find the amount the Student
Council will owe after 1 week and 3 weeks for part (b). However, since
part (c) then asks about 8 weeks, expect students to use multiplication to
calculate the amount owed. Ask, “Why can we multiply? Would this
strategy work for 3 weeks? 100 weeks?”
Move teams on to problems 7-87. Circulate and ask questions that focus
attention on the linear growth of the loan. Ask, “Is the loan amount
growing by the same amount each week? Or is the amount of interest
changing?” and “If we graphed the loan amount, what would you expect
it to look like?” The key idea behind simple interest is that it is by design
linear; the same amount is added each time period.
Problem 7-88 asks students to find the interest rate, write an equation and
then use it find the solution to a problem. You could do a Swapmeet here
to share ideas.
If time allows, problem 7-89 provides more practice with calculating
simple interest.
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Closure:
(5 minutes)

Pull the class together and focus attention on the linear rule students
wrote for part (d) of problem 7-88. Ask, “Where is the principal balance
in this expression?” and “Why don’t I see the 1.5% in this expression?”
Help students recognize that the percent of the principal amount (the
interest) is the coefficient of x.

Team Strategies:

When you approach a team, remember that it is important to engage all of
the students in conversation with you. Specific choices you make about
body language and eye contact can impact the conversation. Consider
squatting down so that you are at the students’ level or, if there is an
empty chair, you can actually join the team.

Homework:

Problems 7-90 through 7-95
Note: Problem 7-95 is a pre-problem for Chapter 8, reviewing statistics
from previous coursework that students will need.

Notes to Self:

Chapter 7: Proportions and Percents
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7.1.8

How does it change over time?

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Simple Interest
When banks lend money, they charge interest, which is a fee for letting the borrower use the
money. Interest is usually expressed as a percent of the amount borrowed and is added to the
amount that the borrower owes. For example, a bank might charge someone an 8% annual
(yearly) interest rate for borrowing $500. In addition, if you have money in a savings account,
banks generally pay interest to you on the money in the account. So by leaving your money in a
bank, you can earn more money.
There are different ways of calculating interest, and each one creates different patterns of growth.
As you work with your team to investigate one kind of interest called simple interest, ask these
questions to focus your discussion:
What patterns do you see?
How can you show the connection?
7-86.

RENTING THE HALL
The student council is planning a spring celebration.
Unfortunately, to rent a hall for the event, they will
need to pay a deposit in advance of the event. Since
they have not started selling tickets yet, they asked the
Parent-Teacher Association for a loan of $825 for the
hall rental. The PTA agreed, but said it would charge
2% simple interest each week until the loan is paid back.
Ms. Becker, the student-council advisor, explained to the students that the amount of
the loan ($825) is called the principal amount. Until the loan is paid back, 2%
(called the weekly interest rate) of the principal amount will be added each week to
the amount owed.
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a.

How much money in interest will the PTA charge each week?
[ $825(0.02) = $16.50 ]

b.

If the student council borrows $825, how much will it owe after 1 week? After 3
weeks? Show your calculations. [ $825 + $16.50 = $841.50 .
$825 + $16.50 + $16.50 + $16.50 = $874.50 ]

c.

How much would the student council owe two months (8 weeks) from now? Be
prepared to justify your strategy. [ $825 + 8(16.50) = $957 ]
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7-87.

7-88.

The student-council members realized that they would also need funds before the
event to pay the DJ and photographer a deposit. They will need a second loan of
$1000 to pay for these two expenses.
a.

If the PTA also charges them 2% weekly simple interest for this loan, how much
will be added to this loan each week? [ $1000(0.02) = $20 ]

b.

The PTA has decided that to cover its costs, it only needs to earn $18 interest
each week. What percent weekly interest should the PTA charge the student
council for this loan? Be prepared to share your strategy. [ Strategies will vary:
$1000x = $18 , x = 0.018 or 1.8% ]

A loan agreement between the student council and the PTA has finally been reached,
but the PTA will not loan the full $1825 requested. To make sure everyone
understands the agreement, the PTA created the table below.
Number of
Weeks
0

$1250

Total Loan
Amount
$1250

1

$1250 + $18.75

$1268.75

2

$1250 + $18.75 + $18.75

$1287.50

3

$1250 + $18.75 + $18.75 + $18.75

$1306.35

4

$1250 + $18.75 + $18.75 + $18.75 + $18.75

$1325

Calculations

a.

Based on this table, how much will the student council borrow? What is the
percent interest? [ $1250. 1.5% ]

b.

How much will the student council owe after 3 weeks? After 4 weeks? Show
your calculations. [ See answers in bold in the table above. ]

c.

How is the amount of money that the student council owes changing each week?
Show how this change can be found in your table. [ Each week the amount of
money owed increases by $18.75. It is the amount being added each week. ]

d.

The student-council president wants to be able to check quickly how much the
student council owes at any point. Use your table to write a variable expression
that shows the amount of money the club owes the PTA after any number of
weeks. Make sure to define your variable.
[ If x represents the number of weeks, $1250 + 18.75x or 1.015x(1250) ]

e.

The president figured out that if the student council does not pay off the loan by
the end of the school year, it would owe $1500. How many weeks of school are
left? Use your expression from part (d) to write and solve an equation to answer
this question. [ $1250 + 18.75x = $1500 , x = 13 13 weeks ]

Chapter 7: Proportions and Percents

793

T7-140

7-89.

SHOPPING AROUND
The treasurer of the student council decided to look into other funding options for the
DJ and the photographer. With your team, examine how each loan would grow and
find a way to compare the loans. Assume that a month is 4 weeks. Then find
answers to the questions below.
The local bank
offered to loan
the student
council $955 for
1% weekly
simple interest.
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The Math Club
offered to loan
the student
council $940 for
4.5% monthly
simple interest.

The Booster Club
offered to loan the
student council
$960 and would
add $36 interest
each month.

a.

Which loan would grow most quickly? That is, which has the most interest
added each month? [ The Math Club grows most quickly. The Math Club
loan would grow $42.30 each month, while the local bank loan would grow
$38.20 and the Booster Club loan would grow $36 monthly. ]

b.

What is the monthly interest rate the Booster Club is offering? Show how you
got your answer. [ 3.75%. 36 ÷ 960 = 0.0375 ]

c.

For which loan would the student council owe the most money overall after
3 months? Justify your answer. [ The bank, which it would owe $1069.60
(compared to $1066.90 for the Math Club and $1068 for the Booster Club). ]
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MATH NOTES

ETHODS AND MEANINGS
Simple Interest
Simple interest is interest paid only on the original amount of the
principal at each specified interval (such as annually or monthly). The formula
to calculate simple interest is:
I = Prt

Example:

where

P = Principal
I = Interest
r = Rate
t = Time

Theresa invested $1425.00 in a savings account at her local
bank. The bank pays a simple interest rate of 3.5% annually.
How much money will Theresa have after 4 years?
I = Prt

I = 1425(0.035)(4) = $199.50
P + I = $1425 + $199.50 = $1624.50

Theresa will have $1624.50 after 4 years.

7-90.

Ida wants to buy a car, but she currently does not have any money. The car she wants
costs $2500. Consider her two options and decide which loan she should take.
a.

She could borrow $2500 at a monthly interest rate of 4% simple interest and pay
the total after 12 months. Write a simple-interest expression and calculate what
she would owe at the end of 12 months. [ (0.04)(2500) = 100 dollars per
month in interest, $2500 + $100(12 months) = $3700 ]

b.

She could borrow $2500 at a weekly interest rate of 1% simple interest and pay
the total after 12 months. Show calculations and a written explanation to justify
your answer. [ 0.01(2500) = $25 per week interest,
$2500 + $25(52 weeks) = $3800 ; the first loan is better by $100. ]

Chapter 7: Proportions and Percents
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7-91.

The Jones family wants to remodel their kitchen.
They have saved $23,000 in the last two years.
Their contractor says the remodel will cost $40,000.
They can borrow the difference at a monthly
interest rate of 2% simple interest. If they pay the
loan off in six months, how much will they have
paid? [ 40000 23000 = 17000 ,
17000 + 17000(0.02)(6) = 19040 ]

7-92.

The electronics department is having a No Sales Tax Sale! In addition, all of the
items in the department are on sale for 25% off. Wyatt is looking at a music player
that normally costs $120. He has $95 to spend, and he is wondering if he has enough
money to buy it.
$120 total price

a.

7-93.

x
100%

0%

25%

b.

Does Wyatt have enough money? [ Yes, because $120 $30 = $90 ; he will
have $5 left over. ]

c.

Would he have enough money if he had to pay the 5.5% sales tax on the sale
price? [ Yes, because tax would be $4.95. ]

For each equation below, solve for x. Show the process you use to check your
answer.
a.

7-94.

Wyatt sketched the diagram at right. Use
the work he started to find 25% of $120. Is
this the price he will pay? [ 25% = $30 .
This is the discount, not the price. ]

x 25 = 1 53
[ x=2 ]

b.

5x = 0
[ x=0 ]

c.

x 14.6 = 2.96
[ x = 17.56 ]

Marty is saving money to buy a new computer. He received $200 for his birthday
and saves $150 of each week’s paycheck.
Does this situation represent a proportional relationship? If it does, identify the
constant of proportionality. If it does not, explain why not. [ No, his savings
increase by adding money each week, not multiplying. ]
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7-95.

Elvin found the box plot below in the school newspaper.
Number of hours spent watching TV each week

a.

Based on the plot, what percent of students watch more than 10 hours of
television each week? [ 25% ]

b.

Based on the plot, what percent of students watch less than 5 hours of television
each week? [ 50% ]

c.

Can Elvin use the plot to find the mean (average) number of hours of television
students watch each week? If so, what is it? Explain your reasoning.
[ No, because the individual data points are not given. ]

d.

Can he use the plot to find the median? If so, what is it? Explain your
reasoning. [ 5, it splits the data in half. ]

Chapter 7: Proportions and Percents
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Lesson Series 3 – Day 4
Description

FAL Increasing and Decreasing Quantities by a Percent: Students work in small teams
on collaborative discussion tasks to connect number cards with percent changes. They try
to find relationships between percent increases and decreases. Throughout their work,
students justify and explain their decisions to their peers.

Core Math

Students apply their understanding of percents as multipliers, like unit rates and constants
of proportionality. Students calculate absolute change given the percent change and
percent change given the absolute change; solidify connections between percents,
decimals, and fractions; and generalize strategies to other situations.

CCSSM
Standard(s)

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems.
Examples: simple interest, tax, markups and markdowns, gratuities and commissions,
fees, percent increase and decrease, percent error.

Resources

Percent Increase and Decrease Projector Resource
Percent Increase and Decrease Card Sets A and B (1 per team, cut up)
Percent Increase and Decrease Card Set C (1 per team, cut up)
Percent Increase and Decrease Card Set D (optional, 1 per team, cut up)
Percent Increase and Decrease Recording Sheet

Homework

Percent Changes PostAssessment HW

Lesson Plan
Launch

Use the Percent Increase and Decrease Projector Resource Slide 1 to show students how
to place Card Set A. (They can also look at their Recording Sheet, in the student
workbook.) Show Slide 2 and go over the directions.
● Work as a team.
● Take turns placing a percentage card between each pair of money cards. Explain your
thinking clearly and carefully.
● If you disagree with the placement of a card, challenge it.
● It is important that every team member understand the math for all the placements.
There is a lot of work that students could do today, but it is not necessary that they place
every card. The important thing is to learn something new.

Explore

Collaborative Activity: Matching Card Sets (30 minutes)
Teams begin with Card Sets A and B. They connect the Money Cards (Card Set A) with
arrows that show percent increase or decrease (Card Set B). They should be able to justify
their decisions and those of their teammates. As they work, students should record their
team’s thinking on the Percent Increase and Decrease Recording Sheet.
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As teams finish placing Card Sets A and B, the Resource Manager can get Card Set D:
Fraction Multipliers. They now connect Money Cards with fraction multipliers. They can
choose to check their work with a calculator. Students should make connections between
percent change and fractions. Students may find mistakes in their original work and revise.
Throughout the task, notice how teams are making sense of the task and what ahha
moments they have. Take special note of teams who make connections between the
percent increase and decrease for a pair of numbers; who make connections between the
fraction multipliers for a pair of numbers; who make connections between the fraction
multipliers and percent changes; and who use different representations to make sense of
the percent changes, such as the percent diagram or a table. Use the 5 Practices strategy
(see www.sfusdmath.org/5practicesfororchestratingproductivemathdiscussions) to
identify 2–3 teams to share their strategies during the Closure.
If you engage with groups, ask questions to help clarify team thinking (or you can write
questions on the board for whole class support):
● Why did your teammate place this card here?
● How can you find the percentage difference between these two cards?
● Will that work every time?
● If this money card changes by this percentage card, what is its new value?
● If this increases by 50% then decreases by 50%, what’s the new value?

Closure

WholeClass Discussion (15 minutes)
Have 2–3 teams present their strategies. Give teams time to discuss and connect between
the different ideas. You could also give teams time to discuss:
● If prices increase by 10%, how can I write that as a fraction multiplication?
● What is the fraction multiplication to get back to the original price? How can you write
that as a percentage?
● What strategy do you want to use for percent change problems?
Work toward general rules for any percent increase or decrease, both converting between
portion notations and identifying the portion to “undo” the original change (the inverse).

Challenges and
Misconceptions

●

Universal
Support

This lesson is designed for all students to have access and to engage in rigorous
mathematics. The card sort means that English and academic language learners are
easily able to participate. Many opportunities for revision of thinking support students who
have misconceptions coming into the lesson. Communication within and between teams of
students also supports students to resolve their misconceptions.

Extensions

Students can deepen their understanding of percent change and fraction multipliers by
doing the task with more challenging numbers: find the percent changes and fraction
multipliers that lie between the diagonals $150/$160 and $100/$200. They can also
connect to decimal multipliers by using the arrows on Card Set C.

Students may assume that a percent increase means the calculation must include an
addition, or that a percent decrease means the calculation must include a subtraction.
● Students may convert the percent to a fraction incorrectly.
● Students may use an inefficient method to calculate.
● Students may subtract percents (not understanding that percents are multipliers).
For suggested questions to redirect students who have these challenges, see the
Common Issues guide on page T3.
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Increasing and Decreasing Quantities by a Percent
MATHEMATICAL GOALS
This lesson unit is intended to help you assess how well students are able to interpret percent increase
and decrease and in particular, to identify and help students who have the following difficulties:
• Translating between percents, decimals, and fractions.
• Representing percent increase and decrease as multiplication.
• Recognizing the relationship between increases and decreases.

COMMON CORE STATE STANDARDS
This lesson relates to the following Standards for Mathematical Content in the Common Core State
Standards for Mathematics:
7.RP: Analyze proportional relationships and use them to solve real-world and mathematical
problems.
7.NS: Apply and extend previous understandings of operations with fractions.
7.EE: Use properties of operations to generate equivalent expressions.
This lesson also relates to the following Standards for Mathematical Practice in the Common Core
State Standards for Mathematics, with a particular emphasis on Practices 7 and 8:
1.
2.
3.
4.
6.
7.
8.

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.
Attend to precision.
Look for and make use of structure.
Look for and express regularity in repeated reasoning.

INTRODUCTION
This lesson unit is structured in the following way:
• Before the lesson, students work individually on an assessment task that is designed to reveal
their current understanding and difficulties. You then review their work and create questions for
students to answer in order to improve their solutions.
• Students work in small groups on collaborative discussion tasks, to organize percent, decimal and
fraction cards. As they do this, they interpret the cards’ meanings and begin to link them together.
They also try to find relationships between percent changes. Throughout their work, students
justify and explain their decisions to their peers.
• Students return to their original assessment task and try to improve their own response.

MATERIALS REQUIRED
•
•

•

Each student will need two copies of the assessment task Percent Changes, a calculator, a miniwhiteboard, a pen, and an eraser.
Each small group of students will need copies of Card Sets: A, B, C, D, and E. All cards should
be cut up before the lesson. Optional materials are a large sheet of card on which to make a poster
and some glue sticks and/or the poster template Percents, Decimals, and Fractions (1).
You will also need copies of the extension material: Percents, Decimals, and Fractions (2).

TIME NEEDED
15 minutes before the lesson, a 90-minute lesson (or two shorter lessons), and 10 minutes in a follow-up
lesson. Timings are approximate and will depend on the needs of the class.
Teacher guide
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BEFORE THE LESSON
Assessment task: Percent Changes (15 minutes)
Have the students do this task, in class or for
Percent Changes
homework, a day or more before the formative
One month Rob spent $8.02 on his phone. The next month he spent $6.00. To work out the
average amount Rob spends over the two months, you could press the calculator keys:
assessment lesson. This will give you an
opportunity to assess the work and to find out
1. Tom usually earns $40.85 per hour.
the kinds of difficulties students have with it.
He has just heard that he has had a 6% pay raise.
He wants to work out his new pay on this calculator.
It does not have a percent button.
You should then be able to target your help
Which keys must he press on his calculator?
Write down the keys in the correct order.
more effectively in the subsequent lesson.
(You do not have to do the calculation.)
Increasing & Decreasing Quantities by a Percent

Give each student a copy of the assessment task
Percent Changes.
Read through the questions and try to
answer them as carefully as you can. The
example at the top of the page should help
you understand how to write out your
answers.
It is important that, as far as possible, students
are allowed to answer the questions without
your assistance.

Student Materials

Beta Version

2. Maria sees a dress in a sale. The dress is normally priced at $56.99.
The ticket says that there is 45% off.
She wants to use her calculator to work out how much the dress will cost.
It does not have a percent button.
Which keys must she press on her calculator?
Write down the keys in the correct order.
(You do not have to do the calculation.)

3. Last year, the price of an item was $350. This year it is $450.
Lena wants to know what the percentage change is.
Write down the calculation she will need to do to get the correct answer.
(You do not have to do the calculation.)

4. In a sale, the prices in a shop were all decreased by 20%.
After the sale they were all increased by 25%.
What was the overall effect on the shop prices?
Explain how you know.

Students should not worry too much if they cannot understand or do everything, because in the next
lesson they will engage in a similar task, which should help them. Explain to students that by the end
of the next lesson, they should expect to answer questions such as these confidently. This is their
goal.
© 2011 MARS University of Nottingham

S-1

Assessing students’ responses
Collect students’ responses to the task. Make some notes on what their work reveals about their
current levels of understanding and their different problem solving approaches.
We suggest that you do not score students’ work. The research shows that this will be
counterproductive, as it will encourage students to compare their scores and distract their attention
from what they can do to improve their mathematics.
Instead, help students to make further progress by summarizing their difficulties as a series of
questions. Some suggestions for these are given in the Common issues table on the next page. These
have been drawn from common difficulties observed in trials of this unit.
We suggest you make a list of your own questions, based on your students’ work. We recommend
you either:
•

write one or two questions on each student’s work, or

give each student a printed version of your list of questions and highlight the appropriate
questions for individual students.
If you do not have time to do this, you could select a few questions that will be of help to the majority
of students and write these on the board when you return the work to the students in the follow-up
lesson.
•

The solution to all of these difficulties is not to teach algorithms by rote, but rather to work
meaningfully on the powerful idea that all percent changes are just multiplications by a scale factor.
Teacher guide
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Common issues:

Suggested questions and prompts:

Makes the incorrect assumption that a percent
increase/decrease means the calculation must
include an addition/subtraction
For example: 40.85 + 0.6 or 40.85 + 1.6 (Q1).
A single multiplication by 1.06 is enough.
Or: 56.99 − 0.45 or 56.99 − 1.45 (Q2).
A single multiplication by 0.55 is enough.

Converts the percent to a decimal incorrectly
For example: 40.85 × 0.6 (Q1).
Uses an inefficient method
For example: The student calculates 1%, then
multiplies by 6 to find 6% and then adds this
answer on: (40.85 ÷ 100) × 6 + 40.85 (Q1).

• Does your answer make sense? Can
you check that it is correct?
• “Compared to last year 50% more
people attended the festival.” What
does this mean? Describe in words how
you can work out how many people
attended the festival this year. Give me
an example.
• In a sale an item is marked “50% off.”
What does this mean? Describe in
words how you calculate the price of an
item in the sale. Give me an example.
• Can you express the increase/decrease
as a single multiplication?
• How can you write 50% as a decimal?

How can you write 5% as a decimal?
• Can you think of a method that reduces
the number of calculator key presses?
• How can you show your calculation
with just one step?

Or: 56.99 × 0.45 = ANS, then 56.99 − ANS (Q2).
A single multiplication is enough.

The calculation (450 − 350) ÷ 350 × 100 is
correct.

• Are you calculating the percent change
to the amount $350 or to the amount
$450?
• If the price of a t-shirt increased by $6,
describe in words how you could
calculate the percent change. Give me
an example. Use the same method in
Q3.

Subtracts percents

• Make up the price of an item and check

Is unable to calculate percent change
For example: 450 − 350 = 100% (Q3).
Or: The difference is calculated, then the student
does not know how to proceed or he/she divides by
450 (Q3).

For example: 25 − 20 = 5% (Q4)

to see if your answer is correct.

Because we are combining multipliers: 0.8 × 1.25
= 1, there is no overall change in prices.
Fails to use brackets in the calculation
For example: 450 – 350 ÷ 350 × 100 (Q4).
Misinterprets what needs to be included in the
answer
For example: The answer is just operator symbols.

Teacher guide
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SUGGESTED LESSON OUTLINE
Collaborative activity 1: matching Card Sets A, B, and C (30 minutes)
Organize the class into groups of two or three students. With larger groups some students may not
fully engage in the task.
Give each group Card Sets A and B.
Use Slide P-1 of the projector resource to show students how to place Card Set A:

Money Cards

$100

$150

$160
Projector Resources

$200
Increasing and Decreasing Quantities by a Percent

P-1

Introduce the lesson carefully:
I want you to work as a team. Take turns to place a percent card between each pair of money
cards. Pairs of money cards may be considered horizontally or vertically.
Each time you place a card, explain your thinking clearly and carefully. If you disagree with the
placement of a card, challenge your partner. It is important that you both understand the math
for all the card placements.
There is a lot of work to do today and it doesn’t matter if you don’t all finish. The important thing
is to learn something new, so take your time.
The instructions for how students are to work together are summarized on Slide P-2 of the projector
resource.
Your task during the small group work is to make a note of student approaches to the task and to
support student problem solving
Make a note of student approaches to the task
Listen and watch students carefully. In particular, notice any common mistakes. For example,
students may make the mistake of pairing an increase of 50% with a decrease of 50%.
You can use this information to focus a whole-class discussion towards the end of the lesson.
Support student problem solving
Try not to make suggestions that move students towards a particular approach to this task. Instead,
ask questions to help students clarify their thinking. Encourage students to use each other as a
resource for learning.
Students will correct their own errors once the decimal cards are added.

Teacher guide
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For students struggling to get started:
There are two ways to tackle this task. Can you think
what they are? [Working out the percent difference
between the two money cards or taking a percent card
and using guess and check to work out where to place
it.]
How can you figure out the percent difference
between these two cards?
This percent card states the money goes up by 25%. If
this money card (say $160) increases by 25% what
would be its new value? Does your answer match any
of the money cards on the table?
When one student has placed a particular percent card,
challenge their partner to provide an explanation.
Maria placed this percent card here. Martin, why has Maria placed it here?
If you find students have difficulty articulating their decisions, you may want to use the questions
from the Common issues table to support your questioning.
Students often assume that if an amount is increased and then decreased by the same percent, the
amount remains unchanged.
The price of a blouse is $20. It increases by ½. What is the new price? [$30.]
The price of the blouse now decreases by ½. What is the final price? [$15.]
Now let’s apply this to percents. What happens if the $20 blouse increases by 50%?
What happens now when this new price decreases by 50%?
What percent does the price need to decrease by to get it back to $20? [33⅓%.]
What does this show?
If the whole-class is struggling on the same issue, you may want to write a couple of questions on the
board and organize a whole-class discussion. The projector resource may be useful when doing this.
It may help some students to imagine that the money cards represent the cost of an item, for example,
the price of an MP3 player at four different stores.
Placing Card Set C: Decimal Multipliers
As students finish placing the percent cards, hand out Card Set C: Decimal Multipliers. These provide
students with a different way of interpreting the situation.
Do not collect Card Set B. An important part of this task is for students to make connections between
different representations of an increase or decrease.
Encourage students to use their calculators to check the arithmetic. Students may need help with
interpreting the notation used for recurring decimals and in entering 1.3 as 1.33333333 on the
calculator.
As you monitor the work, listen to the discussion and help students to look for patterns and
€
generalizations. The following patterns may be noticed:
An increase of, say, 33% is equivalent to multiplying by 1.3 .
(An increase of 5% is not equivalent to multiplying by 1.5!)
Teacher guide
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A decrease of, say, 33% is equivalent to multiplying by (1−1.3) = 0.6 .
The inverse of an increase by a percent is not a decrease by the same percent.
When the decimal multipliers are considered in pairs, the calculator will show that each pair
€
multiplies to give 1, subject to rounding by the calculator.
×2
× 1.5

× 0.5

and 2 × 0.5 = 1

× 0.6

and 1.5 × 0.6 = 1

× 1.3

× 0.75
× 0.8
× 0.625

and 1.3 × 0.75 = 1
and 1.25 × 0.8 = 1
and 1.6 × 0.625 = 1

× 1.25
× 1.6

Extension activity
€

Ask students
€ who finish €quickly to try to find the percent changes and decimal multipliers that lie
between the diagonals $150/$160 and $100/$200. Students will need to use the blank cards for the
diagonals $150/$160.
Extending over two lessons
You may decide to extend the lesson over two periods. If this is the case, ten minutes before the end
of the first lesson ask one student from each group to visit another group’s work. Students remaining
at their seats should explain their reasoning for the position of the cards on their own desk (see the
section on Sharing work for further details.)
When students are completely satisfied with their own work, hand out the poster template Percents,
Decimals, and Fractions (1). Students should use it to record the position of their cards. At this stage,
one pair of arrows between each money card will be left blank.
At the start of the second lesson spend a few minutes reminding the class about the activity.
Try to remember what we were working on in the last lesson.
A mobile phone is reduced by 60% in the sale. Give me an example of what the phone could have
originally cost and what it costs now. And another, and another...
[Take one of the examples given above.]
The mobile phone is not sold. It returns to its original price. What is the percent increase?
Return to each group their Percents, Decimals, and Fractions (1) sheet and the Card Sets A, B and C.
Ask students to use their sheet to position their cards on the desk. Working with the cards instead of
the sheet means students can easily make changes to their work and encourages collaboration
between students.
Once students have re-positioned their cards from the first lesson, move the class on to the second
collaborative activity.
Sharing work (10 minutes)
When students get as far as they can with placing Card Set C, ask one student from each group to
visit another group’s work. Students remaining at their desk should explain their reasoning for the
matched cards on their own desk.
If you are staying at your desk, be ready to explain the reasons for your group’s card placements.
If you are visiting another group, write your card placements on a piece of paper. Go to another
group’s desk and check to see whether there are any differences to your own work.
If there are differences, ask for an explanation. If you still don’t agree, explain your own thinking.

Teacher guide
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When you return to your own desk, you need to consider, as a group, whether to make any
changes to your work.
As a result of sharing their work with another group, students may now want to make changes to their
own work.
The instructions for Sharing work are summarized on Slide P-3 of the projector resource.
Collaborative activity 2: matching Card Set D (30 minutes)
Give out Card Set D: Fraction Multipliers. These may help students to understand why the pattern of
decimal multipliers works as it does.
Support the students as you did in the first collaborative activity.
The following pairings appear:

×

2
1

And

×

1
2

×

3
2

and

×

2
3

×

4
3

And

×

3
4

×

5
4

and

×

4
5

×

8
5

And

×

5
8

Sharing work (10 minutes)
When students get as far as they can placing Card Set D, ask the student who has not already visited
another group to check their answers against that of another group’s work. As in the previous sharing
activity, students remaining at their desk are to explain their reasoning for the matched cards on their
own desk.
Students may now want to make some final changes to their own work. After they have done this,
they can make a poster.
Either:
•

give each group a large sheet of paper and a glue stick and ask students to stick their final
arrangement onto a large sheet of paper

or:
give each group the poster template Percents, Decimals, and Fractions (1) and ask students to
record the position of their cards.
The poster template allows students to record their finished work. It should not replace the cards
during the main activities of this lesson as students can more easily make changes when working with
the cards and they encourage collaboration.
•

Extension activities
Ask students who finish quickly to try to find the fraction multipliers that lie between the diagonals
$150/$160 and $100/$200.
Card Set E: Money Cards (2) may be given to students who need an additional challenge. Card Sets B
to D can again be used with these Money Cards. Students can record their results on the poster
template Percents, Decimals, and Fractions (2).
In addition, you could ask some students to devise their own sets of cards.
Teacher guide
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Whole-class discussion (10 minutes)
Give each student a mini-whiteboard, pen, and eraser.
Conclude the lesson by discussing and generalizing what has been learned. The generalization
involves first extending what has been learned to new examples and then examining some of the
conclusions listed above. As you ask students questions like the following, they should respond using
their mini-whiteboards.
Suppose prices increase by 10%. How can I say that as a decimal multiplication?
How can I write that as a fraction multiplication?
What is the fraction multiplication to get back to the original price?
How can you write that as a decimal multiplication?
How can you write that as a percent?
Follow-up lesson: improving individual solutions to the assessment task (10 minutes)
Return the original assessment, Percent Changes, to the students together with a second blank copy of
the task.
If you have not added questions to individual pieces of work then write your list of questions on the
board. Students should select from this list only those questions appropriate to their own work.
Look at your original response and the questions [on the board/written on your script.]
Answer these questions and think about what you have learned this lesson. Now try to improve
your work by revising your response.
Some teachers give this as a homework task.

Teacher guide

Increasing and Decreasing Quantities by a Percent

T-8

T7-155

SOLUTIONS
Assessment task: Percent Changes
Students may answer Questions 1 - 3 in several ways. Here are some possible answers:
1.

40.85 × 1.06 =
or (40.85 × 0.06) + 40.85 =
or 40.85 × 0.06 = ANS, ANS + 40.85 =

2.

56.99 × 0.55 =
or 56.99 − (56.99 × 0.45) =
or 56.99 × 0.45 = ANS, 56.99 − ANS =

3.

(450 − 350) ÷ 350 × 100 =
or 450 − 350 = ANS, ANS ÷ 350 × 100 =

4.

There is no overall change in the price:
cost of product × 0.8 × 1.25 = cost of product or
4
5

cost of product × ×

Teacher guide
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Collaborative activity
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Card Set A: Money Cards (1)

Student materials

$100

$150

$200

$160
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Card Set B: Percent Increases and Decreases

Down By 50%

Up by 25%

Up by 60%

Down By 33⅓%

Down by 37½%

Down By 25%

Up by 33⅓%

Student materials

Down by 20%

Up by 50%

Up by 100%
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Card Set C: Decimal Multipliers

× 1.6

× 0.75

× 1.5

× 0.8

× 0.5

Student materials

× 0.6

×2

× 0.625

× 1.3

× 1.25
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Card Set D: Fraction Multipliers

´

Student materials

2
1

´

´

4
5

´

2
3

´

3
2

4
3

´

5
8

´

5
4

´

3
4

´

8
5

´

1
2
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Lesson Series 3 – Day 5
Description

Changing Scales: Teams create new scale drawings from existing scale drawings,
translating from scale to scale.

Core Math

Students discover that the scale factor of a new scale drawing can be determined using
the scale factor of an original scale drawing and the scale factor between the two
drawings.

CCSSM
Standard(s)

Geometry

Resources

Map Scale Math Talk Projector Resource
Changing Scales
Rulers
Grid paper (optional)

Homework

Changing Scales Practice

Draw, construct, and describe geometrical figures and describe the relationships
between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing
actual lengths and areas from a scale drawing and reproducing a scale drawing at a
different scale.

Lesson Plan
Launch

Us the Map Scale Math Talk projector resource to Do a Math Talk asking students to think
about the scale of a map. Ask students to fill in the blanks of the two questions mentally
and be ready to justify their reasoning. After several students have shared their reasoning,
use the actual answers to validate student thinking (California’s area is 163,695 square
miles, about 1.7 times larger than Oregon). (For more guidance about leading a Math Talk,
see www.sfusdmath.org/mathtalks.)

Explore

Teams work to draw a scale drawing at a new scale. The find the original scale and the
new scale. Students should record their work on their own paper. Consider providing grid
paper if teams are struggling with creating the new shape.
Teams continue on to the Changing Scales Practice questions.
Use the 5 Practices (see
www.sfusdmath.org/5practicesfororchestratingproductivemathdiscussions) to identify
2–3 teams to share their strategies during the Closure. Consider having two teams share
different strategies for problem 3. Possible strategies include:
● Start with the original scale factor (1 cm = 4 ft) and used the scale factor between the
drawings (1 to 2.5) to find the new scale factor (2.5 cm = 4 ft → 1 cm = 1.6 ft).
● Use the dimensions of the new drawing to find the new scale factor directly (12.5 cm =
20 ft → 1 cm = 1.6 ft).

Closure

Have the teams you identified during the Explore section share their strategies. Make
connections, or have students make connections, between the different strategies and the
work done previously on scaling.
SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Challenges and
Misconceptions

Students may have difficulty finding the scale of a drawing that they have scaled from a
scale drawing.

Universal
Support

●

Extensions

Students can deepen their understanding of changing scale factors by doing problem 8 on
the Changing Scales Practice.

●

During the Math Talk, suggest smaller numbers for students to test their strategies on if
they are struggling.
Provide grid paper for students to create the new scaled drawings.

SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Milestone Task
Description

Shopper’s Corner: Students individually solve multistep problems involving percents, in
the context of a clothing store. They then scale an image, finding new dimensions.
Throughout, they explain their strategies and thinking.
This Task is Component 2 of the Math Interim District Assessment (IDA).

Core Math

Students solve multistep percent problems in context. Students scale an image, finding
new dimensions.

CCSSM
Standard(s)

Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and
mathematical problems.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems.
Examples: simple interest, tax, markups and markdowns, gratuities and commissions,
fees, percent increase and decrease, percent error.

Geometry
Draw, construct, and describe geometrical figures and describe the relationships
between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing
actual lengths and areas from a scale drawing and reproducing a scale drawing at a
different scale.

Resources

Copies of this Task are provided and delivered by the Achievement Assessments
Office.
Shopper’s Corner Launch Projector Resource
Shopper’s Corner BLM (1 per student)
Shopper’s Corner Rubric BLM (1 per student)

Homework

Proportional Relationships 3 HW
Send home the Family Letter for Unit 7.8: Solving Equations and Inequalities

Lesson Plan
Launch

Have teams brainstorm everything they learned during this unit, then share out. Make sure
that a variety of scaling contexts are discussed: percent increase and decrease, scaling
images, finding distance traveled in a period of time, etc.
Use the Shopper’s Corner Launch Projector Resource to review with students how retail
works: a company makes a product; they sell it to a store; the store marks up the price
(they sell it for more than they bought it for); when the store sells the product to a customer,
they make a profit (the difference between what they bought the product for and what they
sold it for). The key vocabulary for the task is mark up and profit.
Hand out the task. Give students 3 minutes with pencils down to discuss the task with their
teams and make sure they understand the contexts.

Explore

Students work individually to complete the performance task.
SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017

T7-168

Closure

Lead a discussion with students sharing the strategies they used to find the profit on the
sale price (question 2).
● What questions do you have to help you understand _____’s strategy?
● Who else used that strategy? Who used a different strategy?

Challenges and
Misconceptions

Students may be challenged by scaling rational numbers.

Universal
Support

Remind students to show and explain their thinking clearly. Check to make sure that
students answer all parts of the questions.

SFUSD Mathematics Core Curriculum, Grade 7, Unit 7.7: Proportional Reasoning, 2016–2017
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Name _________________________________ Date ____________________ Per. _____

7.7 Milestone Task: Shopper’s Corner
Susie just got a job at Shopper’s Corner.
The store bought a dress for $35.
The store policy is to mark up the price 80%.

1. What is the price Susie should put on the price tag for the dress? _________________
Show how you figured it out.

2. After 5 weeks, the store decides to have a 40% off sale on the dress. How much profit
will the store make compared to how much they bought the dress for?
__________________________
Show how you figured it out.

7.7 Milestone Shoppers Corner BLM
Adapted from SVMI MARS 2013: Shopper’s Corner Test 7 and Illustrative Mathematics: Floor Plan
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Name _________________________________ Date ____________________ Per. _____

Susie wants to buy some new shoes from Shopper’s Corner.
The shoes normally cost $74, but with her employee
discount they only cost $62.90.

3. How much is her employee discount? ________________________ percent off.
Show how you figured it out.

7.7 Milestone Shoppers Corner BLM
Adapted from SVMI MARS 2013: Shopper’s Corner Test 7 and Illustrative Mathematics: Floor Plan
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Name _________________________________ Date ____________________ Per. _____

Susie has an 80:1 scale drawing of the floor plan of the Shopper’s Corner store.
On the floor plan, the dimensions of the store are 1 78 inches by 2 14 inches.
4. What is the area of the real store in square feet? ___________________________
Show how you figured it out.

7.7 Milestone Shoppers Corner BLM
Adapted from SVMI MARS 2013: Shopper’s Corner Test 7 and Illustrative Mathematics: Floor Plan
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7.7 Milestone Task: Shopper’s Corner
Rubric
Ratios and Proportional Relationships
Analyze proportional relationships and use them to solve realworld and mathematical problems.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest,
tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error.

Geometry
Draw, construct, and describe geometrical figures and describe the relationships between them.
7.G.1 Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas
from a scale drawing and reproducing a scale drawing at a different scale.

Highlight or circle the parts of the rubric that apply to the student’s work. Give a score for each item.
Use the rubric to give feedback to the student.

#1
7.RP.3

#2
7.RP.3

#3
7.RP.3

#4
7.G.1

4

3

2

1

0

Thoroughly meets
standards

Meets standards

Approaching
standards

Not yet approaching
standards

No attempt

Uses a clear and
correct strategy to
find the price on the
price tag with no
errors.

Uses a correct
strategy to find the
price on the price
tag. May have 1 or 2
calculation errors.

Uses a partially
correct strategy to
find the price on the
price tag. May have
errors.

Uses a clear and
correct strategy to
find the store’s profit
with no errors.

Uses a correct
strategy to find the
store’s profit. May
have 1 or 2
calculation errors.

Uses a partially
Does not use a
No evidence
correct strategy to
correct strategy to
of attempting
find the store’s profit. find the store’s profit. the problem.
May have errors.

Uses a clear and
correct strategy to
find the employee
discount with no
errors.

Uses a correct
strategy to find the
employee discount.
May have 1 or 2
calculation errors.

Uses a partially
correct strategy to
find the employee
discount. May have
errors.

Does not use a
correct strategy to
find the employee
discount.

No evidence
of attempting
the problem.

Uses a clear and
correct strategy to
find the real area of
the store in square
feet with no errors.

Uses a correct
strategy to find the
real area of the store
in square feet or
square inches. May
have 1 or 2
calculation errors.

Uses a partially
correct strategy to
find the real area of
the store. May have
errors.

Does not use a
correct strategy to
find the real area of
the store.

No evidence
of attempting
the problem.

Enter the score for each item into Illuminate.

7.7 Milestone Shoppers Corner Rubric BLM
SFUSD

Does not use a
correct strategy to
find the price on the
price tag.

No evidence
of attempting
the problem.

T7-173

7.7 Milestone Task: Shopper’s Corner Answer Guide
For more examples of student strategies see the following digital documents in the 7.7
Milestone Folder:
● Problems 13: MARS Student Work
● Problem 4: IM Commentary
Susie just got a job at Shopper’s Corner.
The store bought a dress for $35.
The store policy is to mark up the price 80%.
1. What is the price Susie should put on the price tag for the dress? _$63_
Show how you figured it out.
Student work may vary. Strategies may include:
● Finding 10% of $35, multiplying by 8, adding the product to $35
8
● Multiplying $35 by 0.8 or 10
, adding the product to $35
8
● Multiplying $35 by 1.8 or 1 10

● Using a percent ruler:

2. After 5 weeks, the store decides to have a 40% off sale on the dress. How much profit
will the store make compared to how much they bought the dress for? _$2.80_
Show how you figured it out.
Student work may vary. Strategies may include:
● Finding 10% of $63, multiplying by 4, subtracting the product from $63, finding
the difference with $35
4
● Multiplying $63 by 0.4 or 10
, subtracting the product from $63, finding the
difference with $35
● Multiplying $63 by 0.6 or

6
10

, finding the difference with $35

● Using a percent ruler to find 60% of $63, then finding the difference with $35

7.7 Milestone Shoppers Corner Answer Guide Teacher
Adapted from SVMI MARS 2013: Shopper’s Corner Test 7 and Illustrative Mathematics: Floor Plan
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Susie wants to buy some new shoes from Shopper’s Corner.
The shoes normally cost $74, but with her employee discount they only cost $62.90.
3. How much is her employee discount? _15_ percent off.
Show how you figured it out.
Student work may vary. Strategies include:
● Subtracting $62.90 from $74, dividing that difference by $74, and converting the
decimal to a percentage
x
● Subtracting $62.90 from $74, setting up a pair of equivalent ratios: 11.10
= 100
, and
74
solving for x
● Dividing $62.90 by $74, converting that decimal to a percent, and subtracting that
percent from 100
● Subtracting $62.90 from $74 and finding what percentage of $74 that difference is
using knowledge about percentages
$

%

74.00
7.40
3.70
11.10

100
10
5
15

Susie has an 80:1 scale drawing of the floor plan of the Shopper’s Corner store. On the floor
plan, the dimensions of the store are 1 78 inches by 2 14 inches.
4. What is the area of the real store in square feet?
187.5 square feet
(27,000 square inches for a score of 3)
Student work may vary. Strategies include:
● Scaling the lengths, then converting to feet, then finding the area
150 in.
180 in.
1 78 80 = 150 in.
= 12.5 f t.
2 14 80 = 180 in.
= 15 f t.
12
12
12.5 15 = 187.5 sq. f t.
● Scaling the lengths, then finding the area in square inches, then converting to
square feet
1 78 80 = 150 in.
2 14 80 = 180 in.
27000
150 180 = 27000 sq. in.
= 187.5 sq. f t.
144
● Finding the area of the scale drawing, scaling to the area of the shop in square
inches, then converting to square feet
135
1 78 2 14 = 135
sq. in.
80 80 = 27000 sq. in.
32
32
27000
144

= 187.5 sq. f t.
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Proportional Relationships 3 HW Answer Guide
The sale price of chocolatecovered raisins is represented by the equation c = $6p, where c is
the total cost, and p is the number of pounds of chocolatecovered raisins.
1. What is the unit rate for this problem?
The unit rate is $6 per pound of chocolatecovered raisins.

2. What is the cost of 7 pounds of chocolatecovered raisins?
7 pounds of chocolatecovered raisins cost $42.

3. How many pounds of chocolatecovered raisins will cost $54.00?
$54.00 will buy 9 pounds of chocolatecovered raisins.

Study the representation below. Decide if it shows a relationship that is proportional or not
proportional. Give reasons how you know.
4. Arash is putting hardwood floors in two rooms in his house. It will cost him $3 for every
square foot. His 200 square foot bedroom will cost $600 and his 300 square foot living
room will cost $900.
This situation shows a relationship that is proportional because every square foot of
flooring costs the same. Multiplying the number of square feet by the unit rate gets you
the cost.
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