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Abstract
This project showcases the curriculum for the study of proportional reasoning in 7th grade math
class aligned to the Common Core State Standards in mathematics. This project also includes the
history of the paradigm shift from the National Council of Teachers of Mathematics (NCTM)
Standards to the Common Core State Standards (CCSS), the first set of national standards. How
the CCSS, have changed the proportional reasoning unit that is taught in 7th grade will also be
presented. The curriculum utilizes the best practices, such as the workshop model, and uses them
to address the CCSS. The unit of study plan, unit sketch, protocols, rubrics and thirteen lessons
are written to support the unit of curriculum.
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Chapter 1: Introduction
This curriculum project was designed as an exemplar for teachers for a proportional
reasoning unit in 7th grade using the Common Core Sate Standards (CCSS). The proponents of
the CCSS claim that unlike the preceding state standards, the National Council of Teachers of
Mathematics (NCTM) Standards, or the state standards, the CCSS are aligned with expectations
for college and career success (Alberti, 2013, p.27). While this claim cannot yet be substantiated,
teachers should look at what the postsecondary schools expect students to be able to do. Post
secondary institutions expect students to be proficient in a range of key cognitive strategies
(Conley, 2011, p.19). The key cognitive strategies include;
1. Problem formulation - formulate a problem before leaping directly to a solution helps
student generate hypotheses, reflect and may make them aware of the strategies they need
to employ to solve the problem
2. Research – collect the information necessary to solve the problem, students need to be
trained in identifying relevant resources
3. Interpretation - Depending on the nature of the problem, these techniques can include
pro-and-con lists; tables, grids, and matrices; outlines of key points; lists of consistencies
and contradictions in the data; and findings organized by key aspects of the problem.
4. Communication – construct an argument or presentation that derives directly from
carefully collected, analyzed, and organized information.
5. Precision, how close the measured values are to each other and Accuracy, how close a
measured value is to the actual (true) value (Conley, 2011, p.19).
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With the cognitive strategies in mind, teaching content mastery is not sufficient. Teachers
need to engage students in challenging applications, grapple with key questions and issues of
discipline and examine social issues (Conley, 2011, p.20). Classroom teachers need to move
away from a focus on worksheets, drill and memorize activities and elaborate test – coaching
programs, and toward an engaging, challenging curriculum that supports content acquisition
through a range of instructional methods and practices that develop student cognitive strategies
(Conley, 2011, p.18). In designing the proportional reasoning curriculum project for 7th grade
curriculum, the CCSS was used. Also, the mathematical modeling and cognitive strategies were
used in creating a proportional reasoning curriculum for the new generation of standards.
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Chapter 2: Literature Review
History of The Common Core
The Common Core State Standards (CCSS) were written to help solve several uses.
These issues include: (1) evidence of significant differences in academic expectations across
U.S. states; (2) student mobility; (3) changes in the skill sets required for current and emerging
jobs; and (4) increasing global competition in the workplace (Doorey, 2012, p.29). Before the
implementation of the CCSS only 26 percent of U.S. 12th graders reached the threshold of
proficiency in mathematics on the National Assessment of Education Progress. Additionally,
U.S. 8th graders posted a average performance on the 2007 Trends in International Mathematics
and Science Study (TIMSS) and scored below average on the 2009 Programme for International
Assessment (Schmidt & Burroughs, 2013). The Trends in International Math and Science Study
(TIMSS) and other international studies have concluded that U.S. performance in mathematics is
declining. Also the international assessments have determined that students in United States are
exposed to a broad array of topics but rarely study a concept in depth. This phenomenon is
known as a “mile wide and an inch deep” curriculum (Alberti, 2013, p. 26). However the high
performing countries mathematics education is focused on fewer topics with deep understanding
and coherent progressions between the particular topics (Alberti, 2013). The need to improve
United States education has been the primary driver of creating and adopting the Common Core
State Standards (Schmidt & Burroughs, 2013, p.54). Others also say that the primary reason for
adopting the CCSS was to have a set of national standards. This ties to improve US Education on
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the international comparison because all of the nations we are compared to have national
standards.
The CCSS have been built upon the strengths and weaknesses of the NCTM 2000
Standards (Common Core, 2010). Also the CCSS are built on the best of the state standards and
learning expectations (Alberti, 2013, p.27). The mathematics standards of the world’s highest
achieving nations have three key characteristics: rigor, focus and coherence (Schmidt &
Burroughs, 2013, p.55). The CCSS for Mathematics also incorporate recommendations for
greater focus on coherence and rigor in mathematics education (CCSS, 2010). Proponents of the
CCSS claim that the new standards promote rigor (CCSS,2010). They require a deep
understanding of the content at each grade level (Achieve, p.1). Achieve claims that the new
math standards enable teachers to deepen their teaching because teachers will have more time to
focus on fewer topics, they should be more able to ensure that their students understand the
material. (Schmidt & Burroughs, 2013, p.57). Achieve also claims that mastering the content and
skills through 7th grade will prepare students for high school mathematics (Achieve, p.1).
The Common Core State Standards were adopted by most states. For the first time almost
every public school across the nation will be teaching the same standards (Schmidt & Burroughs,
2013, p.54). The new mathematics standards offer possibility of common curriculum across
states, districts and schools. This could bring more teachers to cooperate across classrooms and
grades and help them teach in a logical progression as students move through school. If
effectively implemented, the new standards could reduce within state inequalities in content
instruction (Schmidt & Burroughs, 2013, p.57). With common standards in place, states could
more easily and efficiently share best practices in curriculum and assessments, while still
keeping flexibility on how best to teach these subjects locally. (Conley, p.3)
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The NCTM Focal Points was an important resource for the writers of the CCSS
(Achieve, p.2). The CCSS are broken down into Standards, Clusters and Domains. Standards
define what students understand and be able to do, clusters summarize groups of related
standards and domains are large groups of related standards (CCSS, p.4). The CCSS also include
eight mathematical practices that describe varieties of knowledge that mathematics educators at
all levels should seek to develop in their students. The practices were created from NCTM
process standards of problem solving, reasoning and proof, communication, representation, and
connections and the strands of mathematical proficiency specified in the National Research
Council’s report Adding It Up: adaptive reasoning, strategic competence, conceptual
understanding, procedural fluency and productive disposition (CCSS, p. 5). The eight
mathematical practices are:
1. Make sense of problems and preserve 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.
7. Look for and make use of structure.
8. Look for and express regularity in repeating reasoning.
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Implementation of the CCSS
Implementation of the CCSS requires much more than new names for old ways of
teaching math (Alberti, 2013). Teachers need to understand the six shifts in mathematics to help
them implement the Common Core State Standards properly (engage NY).
Shift 1: Focus – Teachers significantly narrow and deepen the scope of how time and energy is
spent in the math classroom. They do so in order to focus deeply on only the concepts that are
prioritized in the standards.
Shift 2: Coherence – Principals and teachers carefully connect the learning within and across
grades so that students can build new understanding onto foundations built in previous years.
Shift 3: Fluency – Students are expected to have speed and accuracy with simple calculations;
teachers structure class time and/or homework time for students to memorize, through repetition,
core functions.
Shift 4: Deep Understanding – Students deeply understand and can operate easily within a math
concepts before moving on. They learn more than the trick to get the answer right. They learn the
math.
Shift 5: Application – Students are expected to use math and choose the appropriate concept for
application even when they are not prompted to do so.
Shift 6: Dual Intensity – Students are practicing and understanding. There is more than a balance
between these two things in the classroom – both are occurring with intensity.
With these shifts in place and CCSS, teachers and students may be more likely to have time to
develop more conceptual understanding. Attention to conceptual understanding is claimed to
help students build on prior knowledge and helps them carry that knowledge into future grades
(Alberti, 2013, p.27). It was also determined that the curriculum should create learning
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experiences that provide opportunities for students to experience situations that would connect
the Standards for Mathematical Practice with the Standards for Mathematical Content (CCSS,
p.7).
Mathematically proficient students should be able to: (1) Explain correspondences
between equations, verbal descriptions, tables, and graphs or draw diagrams of important
features and relationships, graph data, and search for regularity or trends; (2) Make conjectures
and build a logical progression of statements to explore the truth of their conjectures; and (3)
Justify their conclusions, communicate them to others, and respond to the arguments of others
(CCSS, p.6).
One way to support the use of Standards for Mathematical Practice and the CCSS is to
use the workshop model. There are four key components in the workshop model: (1) Making
connections; (2) Focus; (3) Activity; and (4) Reflection. (Billings, 2013, p.100). Workshop
model supports the standards because it provides both mathematical learning and practice
(Billings, 2013, p.101). This model promotes critical thinking, connecting knowledge,
communicating understanding through appropriate arguments, reasoning and reflection (Billings,
2013, p.101). In the making connections component of the workshop model, students recall and
reflect on what they currently know and should be able to connect their knowledge to their past
experiences. In the focus component, students are introduced to the content being taught and it is
presented with a learning target. In the activity component of the workshop model, students
practice what they learned by collaborating with others. In the reflection component, students
share their reflections either verbally or in writing on the content being taught (Billings, 2013,
p.102). The workshop model provides an instructional framework that can support teachers in
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integration of Common Core State Standards as well as exploration of mathematical ideas
(Billings, 2013, p.106).
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Chapter 3: Unit Plan with Lessons

Implementation of Proportional Reasoning Unit
Ratios and proportional relationships are foundational for further study in sciences and
mathematics and are useful in everyday life (Ratios and Proportional Relationship Progression,
2011, p.2). Students’ ability to reason proportionally affects their understanding of functions and
algebra (Ratios and Proportional Relationship Progression, 2011). The seventh grade
mathematics is about developing understanding of and applying proportional relationships (A
story of ratios, 2013, p.13). One of the major emphasis clusters is analyzing proportional
relationships and uses them to solve real world and mathematical problems (A story of ratios,
2013, p.13). In Grade 7, students extend their reasoning about ratios and proportional
relationships in several ways. Students should use ratios involving rational numbers and compute
unit rates. They also need to identify unit rates in different representations (Ratios and
Proportional Relationship Progression, 2011). Proportional reasoning unit should include
building on experiences from 6th grade with ratios, unit rates and fraction division to analyze
proportional relationships. This unit should also include students deciding on whether two
quantities are in a proportional relationship by identifying the constant of proportionality (A
story of ratios, 2013). When teaching proportionality it is critical that students see the
multiplicative relationship exists among the quantities that represent the situation (Cramer &
Post, 1993). Teaching and assessing understanding of the multiplicative relationship should be
done by doing problems which include some values that are missing, numerical comparisons and
qualitative prediction and comparison (Cramer & Post, 1993). Tasks that incorporate above
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specifications can function as instructional activities as well as assessment tools. These type of
problems generate students understanding of proportional reasoning beyond the cross product
algorithm (Cramer& Post, 1993). Incorporating meaningful tasks emphasizes learning concepts
over learning procedures (Cramer & Post, 1993).
The proportional reasoning unit should include the CCSS listed below:
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.
7.RP.2: Recognize and represent proportional relationships between quantities.
a. 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 like through the origin.
b. Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
c. Represent proportional relationships by equations.
d. 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 relationship to solve multistep ratio problems.
The Unit Plan
This unit plan is aligned to the instructional resources. In this unit plan a variety of
teaching styles, strategies, including the workshop model, protocols, rubrics and assessments
were used. It is noted that the lesson plans and student handouts in this chapter do not follow
APA formal. The reason for this is to maximize the amount of information and readability for the
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students. The student handouts, including any print outs are located after each lesson plan.
Teachers that have used this curriculum suggested writing it in this format to maximize teacher
efficiency in finding information and easily printing it out. The answer keys for each lesson are
not provided for the reason of having teachers work out each problem before teaching the
lessons.
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Table 1: Unit of Study Plan
Unit Title: Proportional Reasoning
Concepts:
- Unit rates
- Recognizing proportional relationships
- Representing proportional
relationships
- Constant of proportionality

Course/Grade Level: 7th Grade
Time/Length of Unit: This unit will take
approximately two and a half weeks to
complete

Summary:
Students extend their understanding of ratios, rates and unit rates from 6th grade and
develop understanding of proportionality to solve single – and – multi – step problems.
Students graph proportional relationships and understand the unit rate informally as a
measure of the steepness of the related line, called the slope. Students examine situations
in the form of tables, graphs and equations to determine if they are describing a
proportional relationship.
NYS common core state standards:
7.PR.1: Compute unit rates associated with ratios of fractions, including ratios of lengths,
areas and other quantities measured in like or different units.
7.RP.2a: Decide whether two quantities are in a proportional relationship, e.g., by testing
for equivalent ratios in a table.
7.RP.2b: Identify the constant of proportionality (unit rate) in verbal descriptions of
proportional relationships.
7.RP.2c: Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
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 problems.
Mathematical Practices
MP1: Make sense of problems and persevere in solving them.
MP2: Reason abstractly and quantitatively
MP3: Construct viable arguments and critique the reasoning of others
MP4: Model with mathematics
MP7: Look for and make structure
MP8: Look for and express regularity in repeated reasoning
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Essential Understanding:
Analyze proportional relationships and use
them to solve real world and mathematical
problems.

Prerequisites or Prior Knowledge:
In 6th grade students reason through ratios,
rates and unit rates (6.RP.1, 6.RP.2,
6.RP.3).

Essential Questions:
1. How can proportional relationships
be represented using tables, graphs,
and algebraic equations?
2. How can proportions be used to
find unknown quantities or
inaccessible measurements?
3. When quantities have different
measurements how can they be
compared?

Materials Resources:

Assessment:

Instructional Activities:
Students will have many types of lesson
activities presented. They will include
direct teaching as well as constructivist
lessons and discovering lessons. This will
allow the students to broaden their
horizons. Through out all the lessons, the
students will be able to work with partners
and have many examples to allow for better
understanding.

Diagnostic assessment:
- Pre/post assessment
- Anticipatory set
Formative Assessments:
- Discussion
- Exit tickets
- Classwork

-Lesson handouts
-chart paper
-markers

Summative Assessments:
- unit test
Designed by: Yelena Melnichenko

Date Developed:
Status: Final Copy
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Unit Sketch: Learning Targets
Day 1: Lesson 1: I can compare ratios in a real world problem.
Day 2: Lesson 2: I can identify and represent rates and unit rates.
Day 3: Lesson 3: I can compare unit rates and unit price.
Day 4: Lesson 4: I can calculate and compare unit rates with fractions.
Day 5: Lesson 5: I can decide whether two quantities are in a proportional relationship.
Day 6: Lesson 6: I can use the unit rate to help me fill in the rate table.
Day 7: Lesson 7: I can use proportional relationships represented in a table and a formula.
Day 8: Lesson 8: I can interpret graphs of proportional relationship.
Day 9: Lesson 9: I can use proportional relationships represented in a table, a formula and a
graph.
Day 10: Lesson 10: I can decide whether two quantities are in a proportional relationship.
Day 11: Lesson 11: I can compare proportional and non proportional relationships.
Day 12: Lesson 12: I can apply ratio and proportionality to solve a problem.
Day 13: Lesson 13: I can review for the test.
Day 14: Unit Test
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Vocabulary/ Key Terms
Ratio: Is a relationship in which for every x units of one quantity there are y units of another
quantity.
Part – Part comparison: Is a ratio that compares part of a set to another part of the same set.
Part – whole comparison: Is a ratio that compares part of a set to the whole set
Equal ratios: Are ratios that express the same relationship.
Unit ratios: are ratios written as some number to 1.
Ratio table: Is a table that displays equal ratios.
Proportional relationship: When the ratio between two quantities that vary is constant.
Proportion: Is an equation stating that two ratios are equal.
Rate: A ratio involving two quantities measured in different units.
Unit Rate: Is a special rate in which the second quantity is 1.
Quantity: Is an amount that can be counted or measured.
Constant of Proportionality: In a proportional relationship, one quantity y is a constant
y
multiple of the other quantity x. It is equal to the ratio of
x
Unit price: A unit rate that gives the price of one item.
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Math Workshop 2.0: Lesson 1: Comparing Ratios
Standards and learning target(s) assessed:
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.
7.RP.3: Use proportional relationships to solve multistep ratio problems.
Mathematical Practices: 1. Make sense of problems and persevere in solving them
Mathematical Practices: 2. Reason abstractly and quantitatively
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others
Learning Target: I can compare ratios in a real world problem.
Component
Engage and
Grapple
5 minutes

Description
Today’s problem that students will grapple with: Give student’s cutouts of
the statements below.
A useful way to compare number is to form ratios. Group the statements by
similarities.
A. The ratio of boys to girls in our class is 12 boys to 15 girls
B. In taste tests, people who preferred Pepsi out numbered those who
preferred Coka Cola by a ratio of 3:2
1
C. The ratio of kittens to cats in our neighborhood is
4
D. For every four tents there are 12 scouts
E. The ratio of boys to students in our class is 12 boys to 27 students.
F. A orange juice mixture call for 5 parts orange concentrate to 2 parts
!
water.
G. The sign in the hotel lobby says:
1 dollar Canadian: 0.85 dollars U.S
As I circulate, I’ll be looking specifically for:
Each ratio is part-to-part ratio, a part to whole ratio, or a ratio comparing
different kind of measures of counts (also called rate). Statement E compares a
part to a whole. Statement D and G compare two different kinds of measures;
this type of ratio is a called a rate. The remanding statements compare parts to
parts. Note that statement C can be interpreted as part-to-part or part to whole.

Discuss
5 minutes

Students will share their thinking in pairs. Use accountable talk sentence
starters. Present arguments and critique one another’s reasoning in pairs, small
groups or with the whole class.
Have students check their answers with their partner, do they match, what
are some differences? Then have a whole group discussion.
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Start by prompting students to focus on ratio statements that they think are
similar and ask them to explain why. You might start by asking them “How are
statement A and B similar?” Once they have identified part to part, you might
ask them if statement E is also part to part, thus distinguishing part to whole
and part to part. You might then have them decide if statement F fits one of
these categories. Next ask whether statement D and G fit into either of these
groups. Name the groups as they are formed. You can then have the discussion
of statement of C – saying that you don’t know which it is. Through this
discussion you should separate the statements into the three types, and
introduce the terminology – part to part, part to whole and rate.
Focus

Today’s learning target (use learning target protocol):

10 minutes

I can compare ratios in a real world problem.
“How many of you have made juice, Koolaid, or sports drink by adding water
to a mix before? What was involved in making it? Think about how the drink
tasted if you put in too much water or not enough water.”
You may want to bring in a can of frozen grape juice (thawed) and, with your
class, actually make juice, following the instructions on the can. You can
discuss the fact that you have one container of concentrated juice and to this
you add three containers of water (or whatever it says on the container of
concentrate). Point out that the recipes given in the problem are different from
the one on the can. At camp, the juice concentrate comes in a very large
container without mixing proportions given.

Apply

Students will work: in pairs

15 minutes

Maredeth and Devin attend summer camp. Everyone at camp helps with the
cooking and cleanup at meal times. One morning, Maredeth and Devin make
grape juice for all campers. They plan to make the juice by mixing water and
frozen grape juice concentrate. To find the mix that tastes best, they decided to
test some mixes. See attachment for the worksheet.
Students work in pairs to complete each problem. There are several ways to
approach this problem. One way is to determine how much concentrate each
recipe uses for 1 cup of water. The one that uses the most concentrate should
have the strongest grape taste. Mix C is the strongest. Another way is to find
how much water each recipe uses for 1 cup of concentrate. Here, the recipe that
uses the least water should have the strongest grape taste. Other strategies can
include pictures, common denominators (proportional reasoning), and
percent’s. Part C gets to the idea that when you add a quantity to both parts of
the ratio, the mixture changes and the ratios are not equivalent.
Use the collaboration rubric with students to grade their participation.
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Synthesize

Students will synthesize in: as a whole class.

10 minutes

The protocol for student’s to share their thinking is: Gallery walk.
Students will walk around the room and look at the posters of their work.
Students will write down on the sticky note any notices and wonders.
Have students answer the following questions: “What are different types of
ratios and how are ratios used to make comparisons? What strategies can be
used to compare ratios? How are ratios related to fractions?”
Exit Ticket: Which of the following will taste the most orangey? 2 cups of
concentrate and 3 cups of water, 4 cups of concentrate to 6 cups of water, or 10
cups of concentrate and 15 cups of water.
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A. The ratio of boys to girls in our class is 12 boys to 15 girls
-----------------------------------------------------------------------------B. In taste tests, people who preferred Pepsi out numbered those
who preferred Coka Cola by a ratio of 3:2
-----------------------------------------------------------------------------C. The ratio of kittens to cats in our neighborhood is

1
4

-----------------------------------------------------------------------------!

D. For every four tents there are 12 scouts
-----------------------------------------------------------------------------E. The ratio of boys to students in our class is 12 boys to 27
students.
-----------------------------------------------------------------------------F. A orange juice mixture call for 5 parts orange concentrate to 2
parts water.
-----------------------------------------------------------------------------G. The sign in the hotel lobby says: 1 dollar Canadian: 0.85 dollars
U.S
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Name _________________________
Lesson 1: Apply

Date__________

Maredeth and Devin attend summer camp. Everyone at camp helps with the cooking
and cleanup at meals times. One morning, Maredeth and Devin make orange juice for all the
campers. They plan to make the juice by mixing water and frozen orange juice concentrate.
To find the mix that tastes best, they decide to test some mixes.
Mix A

Mix B

2 cups

3 cups

5 cups

8 cups

Concentrate

Cold Water

Concentrate

Cold Water

Mix C

Mix D

3 cups

4 cups

4 cups

7 cups

Concentrate

Cold Water

Concentrate

Cold Water

A. If all grape juice concentrates are the same strength, which recipe would you
expect to have the strongest grape taste? Explain.

B. Which mix will make juice that is the most watered down? Explain.

C. Maredeth made mix D and then added two cups of grape juice concentrate and
two cups of water into the container. Will the grape juice taste the same as the
original mix D? Explain.
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Name ___________________________
Lesson 1: Homework

Date________________

The students in Ms. Baca’s art class were mixing yellow and blue paint. She told them that
two mixtures will be the same shade of green if the blue and yellow
paint are in the same ratio.
The table below shows the different mixtures of paint that the
students made.
Amount of yellow paint (Cups)
Amount of blue paint (cups)

A
2
1

B
3
2

C
6
3

D
6
4

E
9
6

a. How many different shades of paint did the students make? Explain.

b. Which mixture(s) make the same shade as mixture A? Explain.

c. Ms. Baca’s class decided to use mixture A to create green paint. Then Ms.
Baca added two cups of yellow paint and two cups of blue paint to the
mixture. Will this new mixture be the same shade of green as the original
mixture A? Explain.
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Math Workshop 2.0: Lesson 2: Finding rates and unit rates
Standards and learning target(s) assessed:
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.
7.RP.2b: Identify the constant of proportionality (unit rate) in verbal descriptions of proportional
relationships.
Mathematical Practices: 1. Make sense of problems and persevere in solving them
Mathematical Practices: 2. Reason abstractly and quantitatively
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others.
Learning Target: I can identify and represent rates and unit rates.
Component
Engage and
Grapple

Description
Today’s problem that students will grapple with: Give students the cutouts
of the statements below.

5 minutes

The following examples illustrate comparing numbers.
A. My mom traveled 440 miles on 20 gallons of gas.
B. We need two sandwiches for each person at the picnic.
C. I earn $5.50 per hour baby – sitting for my neighbor.
D. The mystery meat label says 355 Calories per 6 ounce serving.
E. My brother’s top running rate is 8.5 kilometers per hour.
What two variables (quantities) are being compared in each statement?
Which of the statements given is different from the others?
As I circulate, I’ll be looking specifically for:
A and D examples are rates. B, C, and E are example of unit rates.

Discuss
10 minutes

Students will share their thinking in: pairs
Use accountable talk sentence starters. Present arguments and critique one
another’s reasoning in pairs, small groups or with the whole class.
Discuss with students what categories they chose to divide the cutouts into.

Focus

Today’s learning target (use learning target protocol):

5 minutes

I can identify and represent rates and unit rates.
Give example: In the last six months, Emily has downloaded 870 megabytes of
data.
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Ask questions: “In these two quantities, what are the two amounts? What are
the units of each?”
“On average, what is Emily’s unit rate of MB per month?”
“What could this unit rate be useful for?
Use fist to five protocol to gage students understanding of the learning target.
Apply
15 minutes

Students will work: in pairs
1. Describe a situation in which each of these rates could be used.
a. beats per minute
b. dollars per kilogram
c. gallons per hour
2. James bought 10 pounds of potatoes for $5.50. Find the cost of 1 pound
of potatoes. Write the cost of potatoes as “cents per pound.”
3. A computer operator can type 1680 words in half an hour. What is her
typing rate in “words per minute”?
4. Damien works afternoons in a bagel shop. He earns $112.50 for 15
hours of work. At what rate is he paid per hour?
5. It is important to express a rate with a unit. Say why.
Teacher note: As you circulate between pairs of students, plan which
students you wish to have present during the Synthesize by creating posters
with their work and look for the following to discuss•
•
•

Students calculating single quantities and including both units for
the rates
An unusual method for solving a problem
A concept misunderstanding that needs to be discussed

Use the collaboration rubric with students to grade their participation.
Synthesize

Students will synthesize in: as a whole class

5-10 minutes

Go over the posters that students created for each problem.
Quick write: What information does a unit rate provide? Describe how you
can find a unit rate. Use an example to illustrate your method.
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My mom traveled 440 miles on 20 gallons of gas.
---------------------------------------------------------------------We need two sandwiches for each person at the picnic.
---------------------------------------------------------------------I earn $5.50 per hour baby – sitting for my neighbor.
---------------------------------------------------------------------The mystery meat label says 355 Calories per 6 ounce serving.
---------------------------------------------------------------------My brother’s top running rate is 8.5 kilometers per hour.
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Name _________________________
Lesson 2: Apply

Date____________

1. Describe a situation in which each of these rates could be used.
a. beats per minute

b. dollars per kilogram

c. gallons per hour

2. James bought 10 pounds of potatoes for $5.50. Find the cost of 1 pound of
potatoes. Write the cost of potatoes as “cents per pound.”

3. A computer operator can type 1680 words in half an hour. What is her typing rate
in “words per minute”?

4. Damien works afternoons in a bagel shop. He earns $112.50 for 15 hours of work. At
what rate is he paid per hour?

5. It is important to express a rate with a unit. Say why.
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Name __________________________
Lesson 2: Homework

Date_____________

A. On a recent road trip, the team van traveled 640 miles on 19 gallons of gasoline.
1. What is the rate of miles to gallons?

2. What is the rate of miles to one gallon?

B. The team wants to sell mini basketballs to raise money. The table shows different
packages sizes for purchasing basketballs.
Mini Basketballs
Price

Quantity

$9.98

12

$17.98

25

$39.99

50

1. What is the rate of dollars per balls for each package size?

2. What is the rate of dollars to one ball for each packages size?

C. A 6-pack of basketballs weighs 8 pounds.
1. What is the rate of pounds to balls?

2. What is the rate of pounds to one ball?
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Math	
  Workshop	
  2.0:	
  	
  Lesson	
  3:	
  Meaning	
  of	
  division	
  in	
  a	
  rate	
  problem	
  
Standards and learning target(s) assessed:
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.
7.RP.2b: Identify the constant of proportionality (unit rate) in verbal descriptions of proportional
relationships.
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others.
Learning Target: I can compare unit rate and unit price.
Component
Engage and
Grapple
5 minutes

Description
Today’s problem that students will grapple with:
Dario has two options for buying boxes of pasta. At Corner Market he can buy
seven boxes of pasta for $6. At Super Foodz he can buy six boxes of pasta for
$5.
At Corner Market, he divided 7 by 6 and got 1.16666667. He then divided 6 by
7 and got 0.85714286. He was confused.
Answer the following questions based on the statements above.
1. Are each of the division accurate? Explain.
2. What labels will make the meaning of each answer that Dario found clear?
3. Which store offers the better deal?
As I circulate, I’ll be looking specifically for:
“Why does dividing make sense here?”
“How can you decide what the label for the answer to the division should be?”
“How is labeling the quantities in the division helpful?”

Discuss
10 minutes

Students will share their thinking in (circle one): pairs
Use accountable talk sentence starters. Present arguments and critique one
another’s reasoning in pairs, small groups or with the whole class.
Have students check their answers with their partner answers. Ask students
these questions:
“Why does dividing make sense here?”
“How can you decide what the label for the answer to the division should be?”
“How is labeling the quantities in the division helpful?”

Focus

Today’s learning target (use learning target protocol):

5 minutes

I can compare unit rate and unit price.

30

Go over the Grapple, make sure to discuss how to find the better deal.
Apply

Students will work: in groups

15 minutes

Teacher note: Place students into small groups and give every student within a
group the same version of the task. Have students solve the problem
individually and write down their approaches. Then, within their groups, have
students explain their thinking. Ask students to pay attention to the different
approaches their group members used. Then regroup the students so that the
work of all three versions are within each group and again ask students to share
their thinking.
Version A – presents a dollar per ounce strategy for Mark and an ounce per
dollar strategy for Alisha. The correct result for each calculation is also
provided. Version B is identical to version A in all but one respect: The
outcome of each calculation was not provided. Version C is more open ended.
Version A
Mark and Alisha were sent to buy ice cream for a class party. Their favorite
flavors came in a 64 – ounce package for $6.79 and a 48 – ounce package for
$4.69.
1. To find which is the better buy, Mark divided like this:

$6.79
= 0.10609375
64

!

$4.69
= 0.0977083
48

Explain how these ratios can tell Mark which ice cream is the better
buy.
!
2. Alisha claimed she could use different ratios to solve this problem. She
divided like this:

64
" 9.42562592
$6.79

48
" 10.2345418
$4.69

Is Alisha correct? Explain your answer.

! Version B

!

Mark and Alisha were sent to buy ice cream for a class party. Their favorite
flavors came in a 64 – ounce package for $6.79 and a 48 – ounce package for
$4.69.
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1. To find which is the better buy, Mark divided like this:

$6.79
64

!

$4.69
48

Explain how these ratios can tell Mark which ice cream is the better
buy.
!
2. Alisha claimed she could use different ratios to solve this problem. She
divided like this:

64
$6.79

48
$4.69

Is Alisha correct? Explain your answer.

! Version C !
Mark and Alisha were sent to buy ice cream for a class party. Their favorite
flavors came in a 64 – ounce package for $6.79 and a 48 – ounce package for
$4.69.
1. How can Mark tell which ice cream is the better buy?
2. After looking at Mark’s work, Alisha claimed she could use a different
way to solve this problem. What might Alisha have done?

Synthesize

Use the collaboration rubric with students to grade their participation.
Students will synthesize in: as a whole class

5-10 minutes

Have students compare all the versions of the ratio triplet’s task.
Quickwrite: What does it mean to divide in rate situation?
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Name ________________________ Date______________
Ratio Triplet’s task
Version A
Mark and Alisha were sent to buy ice cream for a class party. Their favorite flavors came
in a 64 – ounce package for $6.79 and a 48 – ounce package for $4.69.
1. To find which is the better buy, Mark divided like this:

$6.79
= 0.10609375
64

$4.69
= 0.0977083
48

Explain how these ratios can tell Mark which ice cream is the better buy.

!

!

2. Alisha claimed she could use different ratios to solve this problem. She divided like
this:

64
" 9.42562592
$6.79

48
" 10.2345418
$4.69

Is Alisha correct? Explain your answer.

!

!
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Name ___________________________
Ratio Triplet’s task
Version B

Date_______________

Mark and Alisha were sent to buy ice cream for a class party. Their favorite flavors came
in a 64 – ounce package for $6.79 and a 48 – ounce package for $4.69.
1. To find which is the better buy, Mark divided like this:

$6.79
64

$4.69
48

Explain how these ratios can tell Mark which ice cream is the better buy.

!

!

2. Alisha claimed she could use different ratios to solve this problem. She divided like
this:

64
$6.79

48
$4.69

Is Alisha correct? Explain your answer.

!

!
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Name ________________________ Date________________
Ratio Triplet’s task
Version C
Mark and Alisha were sent to buy ice cream for a class party. Their favorite flavors came
in a 64 – ounce package for $6.79 and a 48 – ounce package for $4.69.
1. How can Mark tell which ice cream is the better buy?

2. After looking at Mark’s work, Alisha claimed she could use a different way to solve
this problem. What might Alisha have done?
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Name _____________________________ Date_________________________
Lesson 3: Homework
Use division to find unit rates to solve the following questions. Label each unit rate.
Problem A: Noralie used 22 gallons of gas to go 682 miles.
1. What are the two unit rate that she might compute?

2. Compute each unit rate and tell what it means.

3. Which seems more useful to you? Why?

Problem B: It takes 100 maple trees to make 25 gallons of maple syrup.
1. How many maple trees does it take for 1 gallon of syrup?

2. How much syrup can you get from one maple tree?

Problem C: A 5 minute shower requires about 18 gallons of water.
1. How much water per minute does a shower take?

2. How long does a shower last if you use only 1 gallon of water?

Problem D: At the Corner Market grocery store, you can buy eight cans of tomatoes for
$9. The cans are the same size as those at Canned Stuff which sells six cans for $5.
1. Are the tomatoes at Corner Market a better buy that the tomatoes at
Canned Stuff?

2. What comparison strategies did you use to choose between Corner
Market and Canned Stuff tomatoes? Why?
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Math	
  Workshop	
  2.0:	
  	
  Lesson	
  4:	
  Unit	
  rates	
  with	
  fractions	
  
Standards and learning target(s) assessed:
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.
7.RP.2b: Identify the constant of proportionality (unit rate) in verbal descriptions of proportional
relationships.
Mathematical Practices: 1. Make sense of problems and persevere in solving them
Learning Target: I can calculate and compare unit rates with fractions.
Component Description
Engage and Today’s problem that students will grapple with:
Grapple
5 minutes

Which snail moves quickly than the others? Show all work.
As I circulate, I’ll be looking specifically for:
Look for student’s strategies for solving the problem, are they labeling their unit
rate?
Discuss
10 minutes

Students will share their thinking in: pairs
Use accountable talk sentence starters. Present arguments and critique one
another’s reasoning in pairs, small groups or with the whole class.
Have students discuss different strategies that they used to find out which snail
was faster.
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Focus

Today’s learning target (use learning target protocol):

10 minutes

I can calculate and compare unit rates with fractions.
Ask students how long will it take you to run around a track once? Show and
explain to students what a track looks like. A standard track is 400 meters, so it is
2
.40 km or
kilometers around.
5

!

Angel and Jayden were at a track practice.

2
The track is
kilometers around.
5
Angel ran 1 lap in 2 minutes.
Jayden ran 3 laps in 5 minutes.
!a) How many laps does it take to run 1 kilometer?
b) How many minutes does it take Angel to run one kilometer? What about
Jayden?
c) How far does Angel run in one minute? What about Jayden?
d) Who is running faster? Explain your reasoning.
Possible answers:
1
a) 2 laps, it might be helpful to students to show them a diagram such as
2
the one below.

!

2
2 5
b) Angel: 1 = • = 5 minutes/km (Show students how this answer relates
2 1 2
5
to the picture above of the track)
!
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5
5 5 25
1
= 4 minutes/km
Jayden: 3 = • =
2 3 2 6
6
5
1 lap 1
c) Angel:
= lap in 1 minute
2 min 2
!
2
1 lap = kilometer
5
1
2
!
of
!
2
5
1 2 2 1
= km
! • =
2 5 10 5
3 laps 3
Jayden:
! ! = lap in 1 minute
5 min 5
2
!
1 lap = kilometer
5
3
2
!
of
!
5
5
3 2 6
km
! • =
5 5 25

! runs
! the same distance in less time than Angel (alternatively,
d) Jayden
Jayden runs farther in the same time than Angel), so Jayden is running
faster!than Angel.
Use fist to five protocol to gage students understanding of the learning target.
Apply

Students will work: in pairs, have pairs come together and create a poster of
each problem below.

15 minutes
Show all work. Make sure to label your answers. Write a complete sentence
explaining the meaning of the quotient.

1
1
1. Josiah can jog 1 miles in hour. Find his average speed in miles per
3
4
hour.
1
1
2. If the temperature is rising degree each hour , what is the increase in
5
2
!
!
temperature
expressed
as a unit rate?
3. Arrange these rates from least to greatest:
2
30 miles in 25 minutes,
60 miles!in one hour, 70 miles in 1 hr.
!
3
4. Two containers filled with water are leaking. Container A leaks at a rate
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of

2
3

gallons every

1
3
hour. Container B leaks at a rate of
gallon every
4
4

1
hour. Determine which container is leaking water more rapidly.
3

Use the collaboration rubric with students to grade their participation.
Synthesize

Students will synthesize in: as a whole class

10 minutes

The protocol for students to share their thinking is: Gallery walk.
Students will walk around the room and look at the posters of their work.
Students will write down on the sticky note any notices and wonders.
Have students answer the following questions: “How were the problems set up?
What strategies were used to solve each problem?”
Exit ticket: Write a complex fraction that simplifies to
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1
4

Name ________________________
Lesson 4: Apply

Date____________

Show all work. Make sure to label your answers. Write a complete sentence explaining the
meaning of the quotient.
1. Josiah can jog 1

!

1
1
miles in hour. Find his average speed in miles per hour.
3
4

!

2. If the temperature is rising

1
1
degree each hour , what is the increase in
5
2

temperature expressed as a unit rate?

!

!

3. Arrange these rates from least to greatest:
30 miles in 25 minutes, 60 miles in one hour, 70 miles in 1

2
hr.
3

4. Two containers filled with water are leaking. Container A leaks at a rate of

2
1
3
1
gallons every
hour. Container B leaks at a rate of
gallon every hour.
3
4
4
3

Determine which container is leaking water more rapidly.
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Name ____________________________
Lesson 4: Homework

Date____________________

1) A bag of M&M’s cost $1.25 in Texas and 15

1
pesos in Mexico. How many pesos would
4

you get on a visit to Mexico for $1 of US currency?

!

2) John mows

1
1
of a lawn in 10 minutes. Marcia mows
of a lawn in 6 minutes. A student
3
4

claims that Marcia is mowing faster because she only worked for 6 minutes, while John
worked for 10. Is the student’s reasoning correct? Why or why not?

!

!

3) At New York Super Market, 2 pounds of sliced turkey cost $11.50. At Gina’s Deli,

1
pound of turkey costs $3.25.
4

a. What is the unit price of turkey at each store? Say how you know.

!
b. At which store is turkey more expensive? Say how you know.

4)

9 3
÷
2 4

!
5
÷ 25
5) 2

!
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Math	
  Workshop	
  2.0:	
  	
  Lesson	
  5:	
  Proportional	
  relationship	
  in	
  a	
  table	
  
Standards and learning target(s) assessed:
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.
7.RP.2a: Decide whether two quantities are in a proportional relationship, e.g., by testing for
equivalent ratios in a table.
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others.
Mathematical Practices: 4. Model with mathematics.
Learning Target: I can decide whether two quantities are in a proportional relationship.
Component
Engage and
Grapple

Description
Today’s problem that students will grapple with:
The table below shows the price for buying bunches of mixed flowers at
Wegmans.

5 minutes

1. Describe any patterns you see.
2. Predict the price for buying 100 bunches. Explain how you made your
prediction.
3. How many bunches can you buy with $63. Explain how you made your
decision.
As I circulate, I’ll be looking specifically for:
A problem that is giving many students trouble, different methods for solving a
problem, and conceptual misunderstanding that needs to be discussed.
Discuss
10 minutes

Students will share their thinking in whole class
Use accountable talk sentence starters. Present arguments and critique one
another’s reasoning in pairs, small groups or with the whole class.
Review grapple and explain these key understandings:
1. Ratios can be meaningfully reinterpreted as quotients.
2. A proportion is a relationship of equality between two ratios. In a
proportion, the ratio of two quantities remains constant as the
corresponding values of the quantities change.
ASK: “Is there a proportional relationship between the number of
bunches and the price ? Why or why not?”
ASK: “What is the constant? How can we use this constant to help us

43

make predictions?”
(Possible answer: We can take the price/number of bunches to get a constant of
3. This constant does not change as the price and number of bunches increases.
Therefore, we could use this to constant to predict the price for any number of
bunches.) This is also the unit rate.
Focus

Today’s learning target (use learning target protocol):

10 minutes

I can decide whether two quantities are in a proportional relationship.
Table 1:
Quantity A
Quantity B

2
5

4 7
10
10 17.5 25

Table 2:
Quantity A
Quantity B

5
3

10 15
8 13

20
18

“Look at the first table. Is this a proportional relationship? How can you tell?”
“Look at the second table. Is this a proportional relationship? How can you
tell?”
Emphasize that it is important to show that all rates in a rate table are equal.
Use fist to five protocol to gage students understanding of the learning target.

Apply
15 minutes

Launch the coffee problem to the class. Have students work with a partner and
remind them that they will be sharing out their strategies and answers
Students will work: in pairs
Marisol made observations about setting price of a new coffee sold at
Starbucks that sold in three different sized bags. She recorded those
observations in the following table.

1. Is there a proportional relationship between the amount of coffee and
the price? Why or why not?
2. Find the unit rates associated with this problem.
3. Explain what the unit rates mean in the context of this problem.
4. Explain in writing why it is helpful for Julia to determine if the
relationship between the amount of coffee and the price is proportional
before she buys a new bag of coffee.
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Use the collaboration rubric with students to grade their participation.
Synthesize

Students will synthesize in: as a whole class

5 minutes

Have students share out their strategies and answers. Then ask,
“What does it mean if two quantities have a proportional relationship? Explain.
Be sure to include examples.”
Exit ticket:
Your Uncle bought you a Hummer H3 model. The table below shows the
amount of gasoline used and the miles traveled by the car.
Gallons of Gasoline
Miles traveled

1
13

2
26

4
52

9
117

1. Is the relationship between gallons of gasoline and miles used by the car
proportional? Explain.
2. If you travel 286 miles, how many gallons of gasoline will you use?
3. If you use 30 gallons of gasoline, can you travel to NYC, which is 336
miles away? Show work.
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Name_________________________________Date_____________________
Lesson 5: Apply
A Cup of Coffee

Marisol made observations about selling price of a new coffee sold at Starbucks that sold
in three different sized bags. She recorded those observations in the following table.
Ounces of Coffee
Price in Dollars

6
$2.40

8
$3.20

16
$6.40

1.) Is there a proportional relationship between the amount of coffee and the price? Why
or why not?

2.) Find the unit rates associated with this problem.

3.) Explain what the unit rates mean in the context of this problem.

4.) Explain in writing why it is helpful for Julia to determine if the relationship between
the amount of coffee and the price is proportional before she buys a new bag of coffee.
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Name __________________________
Lesson 5: Homework

Date________________

1. Mrs.Shirk made the following rate table to solve the problem.
Number of
Brushes
Price (dollars)

4

1

10

30

32

17

4.25

42.50

127.50

136

a. Is this rate table proportional? Explain.
b. How many number of paint brushes can Mrs.Shirk buy for $238?
2. Joel’s car be driven 450 miles with 15 gallons of gasoline.
a. Make a rate table showing the number of miles his car can be driven with 1, 2,
3,…10 gallons of gas.
b. How many miles can you drive on 14 gallon tank?
c. How many times do you need to fill your gas if you have 14 gallon tank and are
driving 750 miles?
3. You can use the recipe shown to make a fruit punch. Is the amount of sugar used
proportional to the amount of mix used?
Cups of Sugar
Envelopes of Mix

1
2

1

1

2

1
2

2

3

4

1

Explain.

4. Which situation represents a proportional relationship between the number of laps run
by each student and their time?

Explain.
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Math	
  Workshop	
  2.0:	
  	
  Lesson	
  6:	
  Filling	
  in	
  missing	
  table	
  using	
  the	
  unit	
  
rate.	
  
Standards and learning target(s) assessed:
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.
7.RP.2b: Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
Mathematical Practices: 1. Make sense of problems and persevere in solving them.
Mathematical Practices: 2. Reason abstractly and quantitatively
Mathematical Practices: 4. Model with mathematics
Mathematical Practices: 8. Look for and express regularity in repeated reasoning
Learning Target: I can use the unit rate to help me fill in the rate table.
Component
Engage and
Grapple
5 minutes

Description
Today’s problem that students will grapple with:
Yolanda and Malachi ride bikes at a steady pace. Yolanda rides 8 miles in 32
minutes. Malachi rides 2 miles in 10 minutes. Who rides faster? Justify your
reasoning.
As I circulate, I’ll be looking specifically for:
A problem that is giving many students trouble, different methods for solving a
problem, and conceptual misunderstanding that needs to be discussed.

Discuss
5 minutes

Students will share their thinking in whole class
Use accountable talk sentence starters. Present arguments and critique one
another’s reasoning in pairs, small groups or with the whole class.
Have students share their answers and how they got it (use of tables, diagrams,
unit rates, proportions)

Focus

Today’s learning target (use learning target protocol):

10 minutes

I can use the unit rate to help me fill in the rate table.
Number of Gallons
Price (dollars)

1
4

2

2.29
14

Tell the students that the table shows the price for 1 gallon of gas.
“What is the unit price of gasoline?”
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“How could this unit price be used to find the cost of 2 gallons of gas?”
“Tell the students that in a proportional relationship, one quantity y is a constant
multiple of the other quantity x. The constant multiple is called the constant of
y
proportionality. The constant of proportionality is equal to the ration . In this
x
situation, the number of gallons is x and the cost is y.”
“What is the constant of proportionality for the ratio of cost to the number of
gallons purchased?”
“How many gallons of gas could be bought if you had $14? How do you know?”
“What is the price of 2.29 gal of gasoline? How do you know?”
Use fist to five protocol to gage students understanding of the learning target.
Apply
15 minutes

Students will work: in pairs
1. The rate of the cost of a can to its volume is the same for each of the cans
below. The price of one can is given.

a. What is the unit price per liter?
b. What is the constant of proportionality in this situation?
c. Use a rate table and a calculator to find the price of each can. Round
to the nearest cent.
2. Prices and weights of peas, corn and peaches are shown on a double
number line.
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a. Fill in the missing prices and weights.
b. Use the unit rate to determine how much it would cost to buy 7.5 lb
of peaches.
c. Write the unit price of peaches (in dollars per pound).
d. What is the quantity of peaches you can buy for one dollar?
e. What is the constant of proportionality between price and the
quantity of the peaches you can buy?
f. What is the constant of proportionality between the quantity of the
peaches you can buy and the price?
Use the collaboration rubric with students to grade their participation.
Synthesize

Students will synthesize in: as a whole class

5-10 minutes Have students share out their strategies and answers.
Whip around: Students quickly and verbally share one thing they learned in the
class today.
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Name_________________________________Date_____________________
Lesson 6: Apply
1. The rate of the cost of a can to its volume is the same for each of the cans below.
The price of one can is given.

a. What is the unit price per liter?

b. What is the constant of proportionality in this situation?

c. Use a rate table and a calculator to find the price of each can. Round to the
nearest cent.
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2. Prices and weights of peas, corn and peaches are shown on a double number line.

a. Fill in the missing prices and weights.

b. Use the unit rate to determine how much it would cost to buy 7.5 lb of peaches.

c. Write the unit price of peaches (in dollars per pound).

d. What is the quantity of peaches you can buy for one dollar?

e. What is the constant of proportionality between price and the quantity of the
peaches you can buy?

f. What is the constant of proportionality between the quantity of the peaches
you can buy and the price?
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Name _______________________________ Date___________________
Lesson 6 Homework
1. Calculate the prices of the paint cans. The prices are proportional to the amount of
paint in the
can.

2. Julianna participated in a walk – a thon to raise money for cancer research. She
recorded the distance she walked at several different points in time.
Times in hrs
1
2

Miles walked
6.4
8

5
a. Assume Julianna walked at a constant speed. Complete the table.

b. What was Julianna’s walking rate in miles per hour? How long did it take Julianna to
walk one mile?
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c. What is the constant of proportionality between miles walked and hours it took?

d. Next year Julianna is planning to walk for seven hours. If she walks at the same
speed next year, how many miles will she walk?

3. The sign above shows the cost of orange juice at a neighborhood store. If the cost of
the 6 and 16 ounce cups are in proportion with the 8 ounce cup, what is the cost of the
6 ounce cup and what is the cost of the 16 ounce cup?
Orange Juice
6 ounce cup
8 ounce cup
$1.40
16 ounce cup
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Math	
  Workshop	
  2.0:	
  	
  Lesson	
  7:	
  Representing	
  proportional	
  relationship	
  
in	
  a	
  table	
  and	
  a	
  formula	
  
Standards and learning target(s) assessed:
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.
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.
Mathematical Practices: 1. Make sense of problems and persevere in solving them.
Mathematical Practices: 2. Reason abstractly and quantitatively
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others
Mathematical Practices: 4. Model with mathematics
Mathematical Practices: 7. Look for and make structure
Learning Target: I can use proportional relationships represented in a table and a formula.
Component
Engage and
Grapple
5 minutes

Description
Today’s problem that students will grapple with:
Carrie is packing apples for an orchard’s mail order business. It takes 3 boxes
to pack 2 bushels of apples. How many boxes will she need to pack 8 bushels
of apples?
As I circulate, I’ll be looking specifically for:
A problem that is giving many students trouble, different methods for solving a
problem, and conceptual misunderstanding that needs to be discussed.

Discuss
5 minutes

Students will share their thinking in whole class
Use accountable talk sentence starters. Present arguments and critique one
another’s reasoning in pairs, small groups or with the whole class.
Have students share their answers and how they got it (use of tables, diagrams,
unit rates, proportions)

Focus

Today’s learning target (use learning target protocol):

10 minutes

I can use proportional relationships represented in a table and a formula
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Cost of apples at Wegmans
Weight
(pounds)
Cost
(dollars)

1

2

3

0.80

1.60

2.40

4

5

10

20

w

“What is the unit price for apples?”
“What is the unit ratio of cost to weight of apples?”
“What is the constant of proportionality for this relationship?”
“What do you notice about unit price, unit ratio, and the constant of
proportionality?”
“How would you use the constant of proportionality to find the cost of 4
pounds of apples?”
“What is the cost of 4lb, 5lb, 10lb, 20lb of apples?”
“How would you find the cost of w lbs of apples?”
“How would you state the formula for the cost of apples using variables?”
Note to students that you can use the constant of proportionality to write a
formula to show the proportional relationship between the cost and weight.
Use fist to five protocol to gage students understanding of the learning target.
Apply

Students will work: in pairs

15 minutes

CALCULATORS FOR YOUR SCHOOL
Four Function: $240 for 20
TI 30X: $480 for 15
TI Nspire: $1200 for 10
The listed prices are for orders of 10, 15 and 20 calculators. But it’s possible to
figure the price for any number you want to purchase. One way to figure those
prices is to build a rate table. A rate table is started below.
Price of Calculators for Schools
1) Fill in prices for each type of calculator for orders of the sizes shown.
2) What is the cost per each type of calculator?
What arithmetic operation(addition, subtraction, multiplication or division)
Number
Purchased
Four
Function
Ti 30x
TI Nspire

1

2

3

4

5

10

15

20
$240

$480
$1200
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did you use to find the cost per calculator?
This cost per calculator is known as the unit rate. Why is called that?
3) Write an equation for each kind of calculator to show how to find the price
for any number ordered.
4) How much does it cost to buy:
A) 53 four function calculators
B) 27 TI 30X calculators
C) 9 TI Nspire calculators
5) How many four function calculators can a school buy if it can spend $384?
What if the school spend only $72?
6) How many TI Nspire’s calculators can a school buy if it can spend $3240?
What if the school can spend only $840?
Use the collaboration rubric with students to grade their participation.
Synthesize

Students will synthesize in: as a whole class

5-10 minutes

Have students share out their strategies and answers. Ask students to tell you
how to write an equation to represent a proportional relationship?
Exit ticket:
The local farmers market sells 6 ears of corn for $3. Anna often buys ears of
corn there for her restaurant. She correctly writes the equation y = 2x to help
her solve problems involving buying ears of corn at the market.
a. Explain what the 2, x and y mean in Anna’s equation in the context of
the problem.
b. Anna plans to use her equation y = 2x to determine the cost of buying
60 ears of corn. What equation will Anna solve? Explain your reasoning
in words.
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Name __________________________________ Date__________________
Lesson 7: Apply
CALCULATORS FOR YOUR SCHOOL
Four Function:
$240 for 20
TI 30X: $480 for 15
TI Nspire: $1200 for 10

The listed prices are for orders of 10, 15 and 20 calculators. But it’s possible to figure
the price for any number you want to purchase. One way to figure those prices is to build
a rate table. A rate table is started below.
Number
Purchased
Four
function
TI 30X
TI Nspire

1

2

3

4

5

10

15

20
$240

$480
$1200

Price of Calculators for Schools
1) Fill in prices for each type of calculator for orders of the sizes shown.

2) What is the cost per each type of calculator?

What arithmetic operation(addition, subtraction, multiplication or division) did you use to
find the cost per calculator?

This cost per calculator is known as the unit rate. Why is called that?
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3) Write an equation for each kind of calculator to show how to find the price for any
number ordered.

4) How much does it cost to buy:
A) 53 four function calculators

B) 27 TI 30X calculators

C) 9 TI Nspire calculators

5) How many four function calculators can a school buy if it can spend $384?
What if the school spend only $72?

6) How many TI Nspire’s calculators can a school buy if it can spend $3240? What if the
school can spend only $840?
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Name __________________________________
Lesson 7 Homework

Date__________________

Franky’s Trail Mix Factory gives customers the following information. Use the pattern in
the table to answer the questions.
Caloric Content of Franky’s Trail Mix
Grams of Trail Mix
Calories
50
150
150
450
300
900
500
650
900
A.

Fiona eats 75 grams of trail mix. How many calories does she eat?

B.

Rico eats trail mix containing 100 calories. How many grams of trail mix does he eat?

C.
Write an equation that you can use to find the number of Calories in any number of
grams of trail mix.

D. Write an equation that you can use to find the number of grams of trail mix that will
provide any given number of Calories.
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Math	
  Workshop	
  2.0:	
  	
  Lesson	
  8:	
  Graphing	
  Proportional	
  Relationships	
  
Standards and learning target(s) assessed:
7.RP.2b: Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
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.
Mathematical Practices: 2. Reason abstractly and quantitatively
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others
Mathematical Practices: 4. Model with mathematics
Mathematical Practices: 7. Look for and make structure
Learning Target: I can interpret the graphs of proportional relationship
Component
Engage and
Grapple
5 minutes

Description
Today’s problem that students will grapple with:
Let’s revisit the paint problem:
The table below shows the different mixtures of paint that the students made.
BLUE
RED

A
1 part
2 parts

B
2 parts
3 parts

C
3 parts
6 parts

D
4 parts
6 parts

E
5 parts
8 parts

F
6 parts
12
parts

G
7 parts
21
parts

Write an equation that relates y, the number of parts of blue paint, and x, the
number of parts of red paint for each shade of purple the students made.
As I circulate, I’ll be looking specifically for:
A problem that is giving many students trouble, different methods for solving a
problem, and conceptual misunderstanding that needs to be discussed.
Discuss
5 minutes

Students will share their thinking in whole class
Use accountable talk sentence starters. Present arguments and critique one
another’s reasoning in pairs, small groups or with the whole class.
Have students share their answers and how they got it.

Focus

Today’s learning target (use learning target protocol):

10 minutes

I can interpret graphs of proportional relationship
Problem 1: Cost of Fruit Per Pound
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Weight(lb) w
Cost ($)
c

1
.70

2
1.40

3
2.10

4
2.80

5
3.50

“Is the table a rate table? Say how you know.”
“To plot the given data, what intervals would you choose for each axis?”
Review with students how to label the axis and graph the data. Confirm that if
y
the ratio of
values have equivalent ratios, the point will line on the line.
x
Have them use a straightedge to draw a straight line through the points.
“What is the cost of 4.5 lb of fruit?”

Problem 2:
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“When x = 1, what is the value of y for each store? What does this value
represent?”
y
“Choose other data point and find the ratio
for each store. What do you
x
notice?”
“How does using a graph to find the constant of proportionality compare with
using a table?”
Use fist to five protocol to gage students understanding of the learning target.
Apply

Students will work: in pairs

15 minutes

Carli’s class built some solar-powered robots. They raced the robots in the
parking lot of the school. The graphs below show the distance d, in meters, that
each of three robots traveled after t seconds.
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1. Each graph has a point labeled. What does the point tell you about how
far that robot has traveled?
2. Carli said that the ratio between the number of seconds each robot
travels and the number of meters it has traveled is constant. Is she
correct? Explain.
3. How fast is each robot traveling? How can you see this in the graph?
4. Write a formula for each robot using d and t to name the variables.
5. The graph of a robot traveling at a constant rate of 1 meter per second
would lie between which two of the lines below? Explain why.
As you circulate between pairs of students, plan which students you wish to
have present during the Closing and look for the following to discuss –
-‐ Students who calculate the constant of ratio of x to y rather than y to x
-‐ An unusual method for solving a problem
-‐ A conceptual misunderstanding that needs to be discussed.
Use the collaboration rubric with students to grade their participation.
Synthesize

Students will synthesize in: as a whole class

5-10 minutes

Have students share out their strategies and answers. Ask students how can
you find the constant of proportionality from the graph of a line through (0,0)?
Exit ticket:
The graph below represents the price of the bananas at one store. What is the
constant of proportionality?
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Name ____________________________ Date_______________________
Lesson 8: Apply
Carli’s class built some solar-powered robots. They raced the robots in the parking lot of
the school. The graphs below show the distance d, in meters, that each of three robots
traveled after t seconds.

1. Each graph has a point labeled. What does the point tell you about how far that
robot has traveled?

2. Carli said that the ratio between the number of seconds each robot travels and the
number of meters it has traveled is constant. Is she correct? Explain.

3. How fast is each robot traveling? How can you see this in the graph?

4. Write a formula for each robot using d and t to name the variables.

5. The graph of a robot traveling at a constant rate of 1 meter per second would lie
between which two of the lines below? Explain why.
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Name ________________________________ Date____________________
Lesson 8: Homework
The graph below shows data from Deshawn’s trial run of 3 hours.

A. Explain to Deshawn how he can use the information in the graph to determine the
rate at which he travels. Include a unit rate in your response.

B. Kevin claims that the graph shows a proportional relationship, and that the constant
of proportionality is

6
, since he can count 6 spaces up and 5 spaces over from (0,0)
5

to reach another point on the graph. Some of what Kevin said is correct, and some
is incorrect. Explain to Kevin in what ways he is right, and in what ways he is wrong
about the graph.
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Math Workshop 2.0: Lesson 9: Proportionality in a table, graph and
equation
Standards and learning target(s) assessed:
7.RP.2b: Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
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.
Mathematical Practices: 1. Make sense of problems and persevere in solving them
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others
Mathematical Practices: 4. Model with mathematics
Mathematical Practices: 7. Look for and make structure
Learning Target: I can use proportional relationships represented in a table, a formula and a
graph.
Component
Engage
and
Grapple

Description
Today’s problem that students will grapple with:
The speed of an object is defined as the change in distance divided by the change
in time. Information about object A, B, C, and D are shown. Based on the
information given, order the objects from greatest speed to least speed.

5 minutes

As I circulate, I’ll be looking specifically for:
A problem that is giving many students trouble, different methods for solving a
problem, and conceptual misunderstanding that needs to be discussed.
Discuss
5 minutes

Students will share their thinking in whole class. Use accountable talk sentence
starters. Present arguments and critique one another’s reasoning in pairs, small
groups or with the whole class.
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Have students share their answers and how they got it (use of tables, diagrams,
unit rates, proportions)
Focus

Today’s learning target (use learning target protocol):

10 minutes

I can use proportional relationships represented in a table, a formula and a
graph.
Fill out the graphic organizer describing characteristics of proportional
relationships in a table, graphs and equations.

Sample notes that could go in the graphic organizer.
With a table: The quantities are proportional if a constant number exists such that
each measure in the first quantity multiplied by this constant gives the
corresponding measures in the second quantity. For each given measure of
Quantity A and Quantity B, find the value of B/A. If the value of B/A is the same
for each pair of numbers, then the quantities are proportional to each other.
With a graph: When two proportional quantities are graphed on a coordinate
plane, the points lie on a straight line that passes through the origin. The points
(0,0) and (1,r) where r is the unit rate, will always fall on the line representing
two quantitates that are proportional to each other.
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With an equation: The proportional relationship needs to describe a set of ordered
pairs that satisfies the equation y = kx, where k is a positive constant.
Apply
15 minutes

Create an anchor chart with this information.
Students will work: in pairs
Pass out one problem for each pair: There are three to choose from. Have
students complete graphic organizer (one problem many ways) to help solve the
problem.
1. A printer can print 3 high quality photographs in 2 minutes. How long
will it take that printer to print 14 photos?
2. A frog can hop at a maximum speed of about 60 feet every 3 seconds.
How far can the frog go in 30 seconds?
3. A common green dragonfly, the fastest insect in the world. Can fly a
distance of 50 feet in 2 seconds. How fast is it going?
Use the collaboration rubric with students to grade their participation.

Synthesize

Students will synthesize in: as a whole class

5-10
minutes

Have students answer these questions based on the multiple representation of
each problem.
What is the relationship between pairs of numbers in the tables?
Where is the unit rate in each way of thinking?
What would a slower insect look like in each way of thinking? Faster bird?
Which way of thinking is best for solving any problem, like with really big or
really small numbers? (e.g., How long would it take to fly 10 cm? How ar in an
hour?)
Give out exit ticket:
The graph below shows the proportional relationship used to compute the length
of material needed for a child’s T-shirt of a given width.
1)________ What is the meaning of
the point (1, 1.5) ?
A A shirt that is 1.5 feet wide will
be 1 foot long.
B The unit rate is 1 foot of length
for every 1.5 feet of width
C The shirt will have 1.5 feet of
length for every 1 foot of width
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D The relationship between the
width and the length has a unit rate
of 0.5 feet length per width.
2) Write the equation that relates the length (l ) to the width (w )
of the T-shirt.
Equation:__________________
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Name _________________________________ Date____________________
Lesson 9: Classwork: One Problem Many Ways
Problem Stem

Question

SOLUTION DISPLAYS
Chart or
Table

Diagram

Equati
on

Graph
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Name ___________________________
Lesson 9 Homework

Date__________________

Jasmine makes the following table of the distances
she travelled during the first day of her cycling trip.

Time(hours)
0

Distance
(miles)
0

1
2

13

3
4

26

5

32.5

6

1) Suppose she continues to cycle at the same rate. Complete the table.
2) Write an equation for the distance Jasmine travels after t hours.

3) How can you find the distances that she travels in 7 hours and 9 ½ hours,
using the table? Using the equation?

4) Graph your rate table.

5) What are the advantages and disadvantages of using each form of
representation – a table? graph? equation?
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Math Workshop 2.0: Lesson 10: Deciding whether two
quantities are in a proportional relationship.
Standards and learning target(s) assessed:
7.RP.2a: Decide whether two quantities are in a proportional relationship.
7.RP.2c: Represent proportional relationships by equations.
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.
Mathematical Practices: 4. Model with mathematics
Mathematical Practices: 7. Look for and make structure
Learning Target: I can decide whether two quantities are in a proportional
relationship.
Component
Engage
and
Grapple

Description
Today’s problem that students will grapple with:
You use the paperclips and buttons to measure Mr. Small. Now you use the
buttons to measure Mr. Tall. How many paperclips tall is Mr. Tall? How do you
know, explain your answer.

5 minutes

As I circulate, I’ll be looking specifically for:
A problem that is giving many students trouble, different methods for solving a
problem, and conceptual misunderstanding that needs to be discussed.
Most students will say Mr. Tall is eight paperclips tall. The misconception is:
they added two more buttons equivalent to the height of Mr. Tall therefore they
must also add two more paperclips to measure Mr. Tall. Actually, there are three
paperclips to every two buttons equal to the height of Mr. Short. Therefore, you
should add another three paperclips to equal the height of Mr. Tall. This would
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be a total of nine paperclips to measure Mr. Tall, not eight paperclips.
Discuss
5 minutes

Students will share their thinking in whole class. Use accountable talk sentence
starters. Present arguments and critique one another’s reasoning in pairs, small
groups or with the whole class.
Have students share their answers and how they got it (use of tables, diagrams,
unit rates, proportions)

Focus

Today’s learning target (use learning target protocol):

10 minutes

I can decide whether two quantities are in a proportional relationship.
Today we are going to compare two different companies in a word problem. We
will read the problem together and discuss questions as we examine different
representations of the word problem in data tables, in graphs and in equations.
We will be exploring what are the properties of a proportional relationship and
what are the properties of a non-proportional relationship.
Jet Ski Rentals
Adriana has an opportunity to go jet skiing on Canandaigua Lake for the 4th of
July. She looked up the prices to rent a jet ski for the long weekend. Below is the
information Adriana gathered from two different Jet Ski Rental companies:
Canandaigua Jets and the Jackson Jet Ski company. You are going to explore
what might be the properties of a proportional relationship and what might be the
properties of a non-proportional relationship, Use the data tables below to help
you answer some questions.

Apply
15 minutes

Students will work: in pairs
See attached classwork handout
Use the collaboration rubric with students to grade their participation.

Synthesize

Students will synthesize in: as a whole class
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5-10
minutes

Facilitate a class discussion reviewing what the properties of a proportional
relationship are and the properties of a non-proportional relationship in: a table;
graph; and in equation.
Quick write:
1) What are the properties of a proportional relationship and what are the
properties of a non-proportional relationship in a data table?
2) What are the properties of a proportional relationship and what are the
properties of a non-proportional relationship in a graph?
3) What are the properties of a proportional relationship and what are the
properties of a non-proportional relationship in an equation?
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Name ________________________________Date_________________
Lesson 10: Apply
Jet Ski Rentals
Adriana has an opportunity to go jet skiing on Canandaigua Lake for the 4th of
July. She looked up the prices to rent a jet ski for the long weekend. Below is
the information Adriana gathered from two different Jet Ski Rental companies:
Canandaigua Jets and the Jackson Jet Ski company. You are going to explore
what might be the properties of a proportional relationship and what might be
the properties of a non-proportional relationship, Use the data tables below to
help you answer some questions.
A. USING TABLES TO DETERMINE PROPORTIONALITY
Calculate the ratio of

y
in each data table. Then answer the questions below.
x

Canandaigua Jets

Jackson Jet Ski Company

y
x

NUMBER
OF HOURS

TOTAL
COST ($)

$45

1

$75

2

$90

2

$120

3

$135

3

$165

4

$180

4

$210

5

$225

5

$255

x

45x + 30

NUMBER
OF HOURS

TOTAL
COST ($)

1

x

RATIO:

y
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RATIO:

y

y
x

Fill is the equations for this table.
1]

How are the tables alike? _______________________________

2]

How are they different? ________________________________

3]

Which one is proportional? ______________________________

4]

What makes it a proportional relationship? ___________________

CONCLUSION:

To determine proportionality from a table you
____________________________________________________________
____________________________________________________________
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B. USING GRAPHS TO DETERMINE PROPORTIONALITY
Look at the graphs of Canandaigua Jet Ski Company and Jackson Jet Ski
Company. Make observations of each graph and answer the questions below.

1]

How are the graphs alike?

2]

How are they different?

3]

Which one is proportional?

4]

What makes it a proportional relationship?

CONCLUSION:

To determine proportionality from a graph,
____________________________________________________________
____________________________________________________________
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C. USING EQUATIONS TO DETERMINE PROPORTIONALITY
Activity 1:

y

1]

=

Activity 2:

45x

y

=

45x

+ 30

How are the equations alike?

2]

How are they different?

3]

Which one is proportional?

4]

What makes it a proportional relationship?

CONCLUSION

To determine proportionality from an equation,
____________________________________________________________
____________________________________________________________
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Name _______________________________Date____________________
Lesson 10: Homework
Determine which of the following equations represent proportional relationships.
Explain why each equation is a proportional relationship or why each equation is
not a proportional relationship.

a)

y

= 5 + 2x

b)

y

=

c)

y

= 5x

d)

y

=

−

1
x
2

− 6x − 1
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Math Workshop 2.0: Lesson 11: Comparing proportional and
non proportional relationships.
Standards and learning target(s) assessed:
7.RP.2a: Decide whether two quantities are in a proportional relationship.
7.RP.2c: Represent proportional relationships by equations.
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.
Mathematical Practices: 1. Make sense of problems and persevere in solving them.
Mathematical Practices: 8. Look for and express regularity in repeated reasoning.
Learning Target: I can compare proportional and non proportional relationships.
Component Description
Engage and Today’s problem that students will grapple with:
Grapple
In the table below are pairs of ratios. Which of the following pairs are proportional?
A
2
7
and
5 minutes
1) A, C, and E
9
31.5
2) B, C, and D

B

6
18
and
8
24

C

3
7
and
4
10

D

7
15
and
8
16

E

2
13
and
5
32.5

3) B, E, and F
4) A, B, and E

Answer:_____________

F

1.5
9
and
3.5
19

As I circulate, I’ll be looking specifically for:
A problem that is giving many students trouble, different methods for solving a
problem, and conceptual misunderstanding that needs to be discussed.
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Discuss
5 minutes

Students will share their thinking in whole class
Use accountable talk sentence starters. Present arguments and critique one another’s
reasoning in pairs, small groups or with the whole class.
Have students share their answers and how they got it (use of tables, diagrams, unit
rates, proportions)

Focus

Today’s learning target (use learning target protocol):

10 minutes

I can compare proportional and non proportional relationships.
Fill out the foldable, see attachment
Create an anchor chart for this information.

Apply

Students will work: in pairs or groups.

15 minutes

Pass out an envelop with six sets of cards for each pair or group. Pass out the answer
sheet and read the directions for each set of cards. Walk around and help students as
needed. See attachment for the handouts.
Directions: For cards 1 – 5 determine which relationship in each of the “Quads” (sets
of 4) represents a Non proportional relationship. Write down its letter (A, B, C, or D)
and briefly explain why it is non - proportional.
For card 6 Mark the quadrant that does not fit with the other three quadrants. Explain
why the relationship is incorrect.
Use the collaboration rubric with students to grade their participation.

Synthesize
10 minutes

Students will synthesize in: as a whole class
1) Discuss with the students how the tables are different between a proportional
relationship and a non-proportional relationship.
2) Discuss with the students how the equations are different between a
proportional relationship and a non-proportional relationship.
3) Discuss with the students how the graphs are different between a proportional
relationship and a non-proportional relationship.
Exit ticket:
In the picture below answer the following questions:
A) Which rocket is traveling at a proportional speed? How can you tell?
B) What is the constant of proportionality of that rocket?
C) After how many seconds are the rockets at the same height? How can you
tell? How high are they?
83

84

Proportional
Relationship

Nonproportional
Relationship
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Name _____________________________ Date________________
For cards 1 – 5 determine which relationship in each of the “Quads” (sets of 4)
represents a Non proportional relationship. Write down its letter (A, B, C, or D)
and briefly explain why it is non - proportional.
Card Set Non proportional
Explain why it is non proportional.
relationship (letter)
Set 1

Set 2

Set 3

Set 4

Set 5

For card 6 Mark the quadrant that does not fit with the other three quadrants.
Explain why the relationship is incorrect.
Card set
Which one does not
Explain why the relationship is incorrect.
belong.
Set 6
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Name ________________________________ Date__________________
Lesson 11 homework
1. Which of the following represents a proportional relationship?

How do you know if a graph represents a proportional relationship?
____________________________________________________________
____________________________________________________________
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2. Which of the following tables represents a proportional relationship?

How do you know if a table represents a proportional relationship?
____________________________________________________________
____________________________________________________________
3. Does the table below represent a proportional relationship?

A.
B.
C.
D.

x

2

3

4

5

y

6

7

8

9

Yes, because all the ratios of y to x are equal to 3.
No, because all the numbers are positive.
No, because all the ratios of y to x are not equal.
Yes, because all the ratios of y to x are equal to 2

3. Does the table below represent a proportional relationship?
x

1

2

3

4

y

-4

-8

-12 -16

A. Yes, because all the ratios of y to x are equal to -2.
B. No, because the table has negative numbers.
C. Yes, because all the ratios of y to x are equal to -4.
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D. No, because the ratios of y to x are not equal.
5. Circle the equations that show a proportional relationship?
a) y = 2x – 1

b) y = x

c) y =

2
x
3

How do you know if an equation represents a proportional relationship?
____________________________________________________________
____________________________________________________________
6. Graph the ordered pairs from the table.

Does the graph show a proportional relationship
between the x and y values?

_________________________________________________
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Math Workshop 2.0: Lesson 12: Multistep problem
Standards and learning target(s) assessed:
7.RP.2a: Decide whether two quantities are in a proportional relationship.
7.RP.2c: Represent proportional relationships by equations.
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.
Mathematical Practices: 1. Make sense of problems and persevere in solving them.
Mathematical Practices: 8. Look for and express regularity in repeated reasoning.
Learning Target: I can apply ratio and proportionality to solve a problem.
Component
Engage and
Grapple
5 minutes

Description
Today’s problem that students will grapple with:
Graffiti Wall Protocol: Place a large sheet of paper on a smooth
surface or use a white board and invite the students to write or draw
what they have learned about Proportional relationship. Students
“signs” their work or statement.
As I circulate, I’ll be looking specifically for:
Conceptual misunderstanding that needs to be discussed.

Discuss
5 minutes

Students will share their thinking in whole class
Use accountable talk sentence starters. Present arguments and
critique one another’s reasoning in pairs, small groups or with the
whole class.
Have students share their statements and or drawings.

Focus

Today’s learning target (use learning target protocol):

10 minutes

I can apply ratio and proportionality to solve a problem.
Introduce the Bicycle Shop problem:
Bicycle Shop
Two bicycle shops build custom-made bicycles. Bicycle City
charges $160 plus $80 for each day that it takes to build the bicycle.
Bike Town charges $120 for each day that it takes to build the
bicycle.
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For what number of days will the charge be the same at each shop?
Apply

Students will work: in pairs or groups.

15 minutes

Have students work together on completing the bicycle problem.
As students are working, circulate around the room. Be persistent in:
• asking questions related to the mathematical ideas, problemsolving strategies, and connections
between representations.
• asking students to explain their thinking and reasoning.
• asking students to explain in their own words, and build onto, what
other students have said.
As you circulate, identify solution paths that you will have groups
share during the Share, Discuss, Analyze Phase, and decide on the
sequence that you would like for them to be shared. Give groups a
“heads up” that you will be asking them to come to the front of the
room.
Use the collaboration rubric with students to grade their
participation.

Synthesize

Students will synthesize in: as a whole class

10 minutes

Discuss with the students1) Which bike company showed a proportional relationship in
the table? Where on the table can you see the proportional
relationship?
2) Which bike company showed a proportional relationship in
the graph? Where in the graph can you prove the
proportional relationship?
3) Which bike company showed a proportional relationship in
the equation? Where in the equation can you prove the
proportional relationship?
Quick write- How can you tell if a relationship is proportional by
looking at the context of the word problem, table, graph and
equation?
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Name_______________________________ Date________
Lesson 12: apply
Bicycle Shop
Two bicycle shops build custom-made bicycles. Bicycle City charges $160 plus
$80 for each day that it takes to build the bicycle. Bike Town charges $120 for
each day that it takes to build the bicycle.
For what number of days will the charge be the same at each shop?

Number of Days
0
1
2
3
4
5
6

Bike City
160
240
320
400
480
560
640

Bike Town
0
120
240
360
480
600
720

• What do the numbers represent on the table?

• How did you determine the numbers on the table?

• How does the table help you to answer the question?

• Is there a unit rate for the data from Bike Town? Explain your answer.
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• Is there a unit rate for the data from Bike City? Explain your answer.

•

Will there be another day in which the two stores will charge the same
amount? How do you know?

•

Is there a proportional relationship between the number of days and
charge for either of the bike stores?

•

How do we see the daily rate for each of the bike shops on the table?

Graph of the two Bike Shop deals
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For what number of days will the charge be the same at each bike shop? Where
do you see this on the graph?

•

What do the two lines represent on your graph?

•

How does the graph help you solve the problem?
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•

What do the points (0, 0); and (0, 160) mean in the context of the
problem?

•

Is there a proportional relationship between the number of days and the
charge of either of the bike stores? How do you know?

•

What does the point (4, 480) mean in the context of the problem?

•

How do we see the daily rate for each of the bike shops on the graph?

•

Will there be another day in which the two stores will charge the same
amount? How do you know?

Equations for the two Bike Shops
Bike City: 80x + 160 = y
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Bike Town: 120x = y

•

What do the two equations mean in the context of the problem? What
does x represent and does y represent? What do the 80, 160 and 120
represent?

•

Does either of these equations represent a proportional relationship?
How do you know?

•

How can we find the rate of change in the equations?

•

Is either of the rates of change also a constant of proportionality? How
do you know?
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Name ___________________________
Lesson 12: Homework

Date____________

Andrea made observations about the selling price of bulk candy that sold in
three different-sized bags. She recorded those observations in the following
table:
Ounces of Candy
Price in Dollars

6
1.80

8
2.40

16
4.80

a) Is there a proportional relationship between the amount of candy and
the price? Why or why not?

b) Is there a unit rate associated with this problem?

c) Explain in writing what the unit rates mean in the context of this
problem.

d) Explain in writing why it is helpful for Andrea to determine if the
relationship between the amount of candy and the price is proportional
before she buys a bag of the candy.
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Math Workshop 2.0: Lesson 13: Review
Standards and learning target(s) assessed:
7.PR.1: Compute unit rates associated with ratios of fractions, including ratios of
lengths, areas and other quantities measured in like or different units.
7.RP.2a: Decide whether two quantities are in a proportional relationship, e.g., by
testing for equivalent ratios in a table.
7.RP.2b: Identify the constant of proportionality (unit rate) in verbal descriptions of
proportional relationships.
7.RP.2c: Identify the constant of proportionality (unit rate) in tables, graphs,
equations, diagrams, and verbal descriptions of proportional relationships.
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 problems.
Learning Target: I can review for the proportional reasoning test.
Component
Engage and
Grapple
5 minutes
Discuss

Description
Today’s problem that students will grapple with:
Students will be given a personal learning target tracker. Students
will decide where they are for each learning target.
Students will share their thinking as a whole class.
Use accountable talk sentence starters.

5 minutes
Students will be given stickers. They should put the stickers on the
class learning target tracker where they think they are in the
progress of their learning.
Focus

Today’s learning target (use learning target protocol):

10 minutes

I can review for the proportional reasoning test.
Review with students the anchor charts and the learning target
tracker.

Apply

Students will work: in pairs

15 minutes

Have students work on the review packet.

Synthesize

Students will synthesize in: as a whole class.

102

10 minutes

Review the answers with the class.
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NAME__________________________________DATE________________
Lesson 13: Apply
Proportional Reasoning Review Packet
Matching and Short Answers
A) Matching
1) ______Ratio

A) the ordered pair (0,0)

2) ______Rate

B) rate whose denominator is 1

3) ______Unit Rate

C) the relationship of two variables
whose ratio is constant

4) ______Proportionality

D) ratio that compares two different
units

5) ______origin
axis

E) the variable that goes on the y-

6) ______Example of Part-to-Part
axis

F) the variable that goes on the x-

7) ______Example of Part-to-Whole

G) a relationship in which the two
variables are not proportional and
their ratios are not constant

8) ______Dependent variable

H) the ratio of 2 cups of concentrate
to 3 cups water

9) ______Independent Variable

I) the ratio of 2 cups concentrate to
5 total cups

10)______Non-proportional
numbers

J) comparison of two or more
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B) Short Answer Problems Please show all work!!!
11) If 5 tomatoes cost $2.00, what is the unit price of the tomatoes?

12) Whitney earns $206.25 for 25 hours of work.
a) How much does Whitney earn per hour?

b) At this rate, how much does Whitney earn in 30 hours?

12) Franklin walked ½ mile in 8 ½ minutes. What is the unit rate in miles per
minute?

13) Write yes or no to tell whether or not they have a proportional relationship.
a) _______y = 5x + 2

b) _______ y =

c) ________

1
x
8

d) _______A health
club charges $29.99
per month plus a $50
membership fee.
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14) The table shows the cost for ordering certain number of pizzas. What is
the value of x if the cost if proportional to the number of pizzas ordered?

Show work here:

15)
Use the graph at the left to help you answer the
following questions.
1. Explain why it is or is not a proportional
relationship.

2. What is the constant of
proportionality?_______________

3. Write the equation of the
line?_______________________

4. How many times would the parrot’s heart beat in 10
minutes? Explain.
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Name ________________________________

Date_______________

Unit 2 Assessment: Proportional Reasoning
1. Which relationship has a unit rate of 60 miles per hour?
A. 300 miles in 6 hours
B. 300 miles in 5 hours
C. 240 miles in 6 hours
D. 240 miles in 5 hours
2. Mrs. Ross needs to buy dish soap. There are four different sized
containers.

Dish Soap Prices
Brand
Lots of Subs
Bright Wash
Spotless Soap
Lemon Bright

Price
$0.98 for 8 ounces
$1.29 for 12 ounces
$3.14 for 30 ounces
$3.45 for 32 ounces

Which brand costs the least per ounce?
A. Lots of Suds
B. Bright Wash
C. Spotless Soap
D. Lemon Bright
3. Debra can run 20
run?

1
1
miles in 2 hours. How many miles per hour can she
2
2

1
8
!
!
3
B. 22 miles per hour
4
1
C. 18 miles per hour
4
1
D. 9 miles per hour
9

A. 46 miles per hour

!
!
!
!
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4. In which proportion does x have a value of 4?
A.

x 12
=
21 7

B.

12 x
=
21 7

C.

12 x
=
21 7

D.

1
5
=
x 200

!

!

3 dozen muffins requires 1.5 cups of flour. At this
! 5. A recipe for making
!
rate, how many cups of flour are required to make 5 dozen muffins?
A.
B.
C.
D.

2 cups
2.5 cups
3 cups
3.5 cups

6. Identify the constant of proportionality for the following table:
x
3
7
11
A.
B.
C.
D.

y
13.5
31.5
49.5

3
4.5
220.5
2/9
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7. The table shows the total distance traveled by a car driving at a constant
rate of speed. How far will the car have traveled after 10 hours?
Time (h)
2
3.5
4
7
A.
B.
C.
D.

Distance (mi)
130
227.5
260
455

520 miles
585 miles
650 miles
715 miles

8. Martinez is comparing the price of oranges from several different
markets. Which market’s pricing guide is in proportion?

9. Mike walks 10 meters in 3 seconds. Which equation represents the
distance d that Mike walks in t seconds?
A. d = 3t
B. d = 10t
C. d = 0.3t
D. d =

10
t
3

!
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10. The Calories burned for exercising various number of minutes are shown
in the graph. Which statement about the graph is not true?

A. The number of Calories burned is proportional to the number of
minutes spent exercising.
B. The number of Calories burned is not proportional to the number of
minutes spent exercising.
C. If the line were extended, it would pass through the origin.
D. The line is straight.
11. Identify the constant of proportionality for the graph below.

A.

3
2

B.

2
3

C.

7
10

D.

10
7

!

!

!

!
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Part II: Show all work.
1. Amy and her family were traveling during their vacation. She looked at her
watch at Point 1 in the diagram below, and then again at Point 2 in the diagram
below. Her mom told her how far they traveled in that time, as noted below.

a. Based on this information, what is the unit rate of the car? Explain in
writing what the unit rate means in the context of the problem.

b. Amy’s dad said that the entire trip was 1200 miles. How many hours
will it take to complete the trip? Explain how you know.
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2. Jack and Jill raced cross – country on motor bikes. Jack drove 325 miles in 5
hours; Jill took 6 ½ hours to travel the same distance as Jack.
a. Compute the unit rates that describe Jack’s average driving speed
and Jill’s average driving speed. Show how you made your decisions.

b. A portion of the graph of Jack and Jill’s race appears below. Identify
which line segment belongs to Jack and which belongs to Jill. Explain
in words how you decided which line segment belongs to Jack and
which belongs to Jill.
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3. Reynaldo is planning to drive from New York to San Francisco in his car.
Reynaldo started to fill out the table below showing how far in miles he can
travel for each gallon of gas he uses.

Gallons

2

Miles

56

4

8

168

10

12

224

Use the information in Reynaldo’s table to answer the questions below.
a. Complete the table for Reynaldo. Assume the relationship in the table is
proportional.

b. Based on the table, how many miles per gallon did Reynaldo’s car get?
Explain your reasoning in words.

c. Write an equation that Reynaldo can use to find the distance (d) he can
drive on any number of gallons of gas (g).

d. When Reynaldo’s tank is full, it holds 20 gallons. How far can Reynaldo
drive on a full tank of gas?
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4. The monthly cost of Jazmine’s cell phone plan is graphed on the grid below.
Her friend Kiara selected a plan that charges $0.25 per text, with no monthly
fee, because she only uses her phone for texting.

a. Write an equation to represent the monthly cost of Kiara’s plan for
any number of texts.

b. Graph the monthly cost of Kiara’s plan on the grid above.
c. Using the graphs above, explain the meaning of the following
coordinate pairs:

i.

(0,20): ____________________________________________

ii. (0,0):_____________________________________________
iii. (10,2.5):___________________________________________
iv. (100,25):__________________________________________

d. When one of the girls doubles the number of texts she sends, the
cost doubles as well. Who is it? Explain in writing how you know.
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Protocols	
  
This is a large “Tracking my Progress” sheet on which students will
Class Learning
self-assess against the Learning Targets. Teachers can use this to ‘take
Target Tracker
the pulse’ of the class, look at data, and check in.
This is an individual reflection / assessment of whether individual
Personal Learning
students have met the targets. It is like the larger target tracker. Give
Target Tracker
this to students as an ‘exit’ ticket or to keep in a binder with materials /
assignments, and revisit to see progress.
Exit Ticket
The teacher poses a question based on the day’s Learning Target or
concepts and asks students to write a response (brief) to check
understanding. The exit slips can be collected and then used to inform
the next day’s instruction: different groups can be created to ‘re-teach’
concepts or extension activities can be given.
Silent Gallery walk
Participants spend about 5 minutes moving from one groups chart paper
to another groups chart paper placing sticky notes near each chart paper
indicating something they notice and something wonder is an option.
The gallery walk is done in complete silence. Participants take turn
reading their own groups notices and wonders.
Accountable Talk
Focused, collaborative talk meant to deepen and extend our thinking
about the topic, used during partner and or whole group discussion.
Accountable Talk Stems:
• Based on my evidence found here…, I believe…
• I agree with that because…
• I disagree with that because…
• I would like to add on to what… said about …
Learning Targets
Post the target in a visible, consistent location. Discuss the target at the
beginning of class with students, having students put the target into
their own words, explain its meaning, and explain what meeting the
target might look like. Reference the target throughout the lesson.
Return explicitly to the target during the synthesize, checking for
students progress.
Fist to Five
To check understanding, comfort of learning target/concept, students
can quickly show their thinking by placing a hand near the opposite
shoulder a fist for 0, or 1 – 5 fingers for higher level of confidence.
Collaboration Rubric This rubric helps teachers guide students in grades 9-12 in being
effective collaborators during the application of workshop model, and it
can be used to assess their performance. Teachers should help students
understand the rubric; give examples, explain new vocabulary words,
put the language in their own words, and so on. Show models of the
performance and have students practice using the rubric to assess them.
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Quick Write

This protocol can be done as an exit ticket. It is a short piece of writing
analysis that answers the question given at the end of class.

Anchor Chart

They are artifacts of classroom learning. Math anchors are displayed to
help students conceptually understand and remember mathematical
vocabulary.
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Chapter Four: Discussion
As mentioned in chapter one and two, the CCSS are not intended to be new
names for old ways of doing business. They are a call to take the next step (CCSS,
2011). Unlike the preceding NCTM or state standards, the CCSS are aligned with
expectations for college and career success (Alberti, 2013). Post secondary instructors
claim that the deep understanding of concepts rather than skimming through wide
variety of topics that have little relevance to the college work (Alberti, 2013) will
prepare students for successful college and career, this may relate to the CCSS. The
CCSS aim to define the knowledge and skills students should achieve in order to
graduate from high school ready to succeed in entry-level, credit-bearing academic
college courses and in workforce training programs (Conley, 2011). The unit plan
was written to address the change in standards. The unit plan was evaluated by a
teacher in the Rochester School District and was used as a pilot in one classroom. The
lesson plans are written in workshop 2.0 model, which address the common core state
standards and the new mathematical shifts. The twelve lessons include hands on
learning, exploratory activities, group work and multiple representations.
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