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Module 2: Multiplicative Thinking:
Ratios and Rates

Session 0: Setting the Stage for Module 2

Grades 6–9

The goal of the initiative

2

Improve the quality of instruction in 
math classrooms by developing deep 
mathematical content knowledge of 
teachers and connecting that 
content knowledge to the practical 
implementation of a quality 
curriculum.

Math Content Module 2
Grades 6–9
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Module 2 goals

Describe the vertical articulation of standards for the big idea: Using 
multiplicative thinking to reason about ratios and rates.

Understand how EngageNY resources can be used to support the Louisiana 
Student Standards for Mathematics content and practice standards and how 
the practice standards support the key shifts in instruction.

Closely examine Modeling with Mathematics and recognize its critical role in 
promoting rigor in the classroom.

Examine research—and identify clear action steps—to foster persistence and 
effective effort in the classroom.

Participants 
will

Math Content Module 2
Grades 6–9

Understand that those who work, learn.

Look for solutions, not blame.

Focus on systems, not people.

Recognize that everyone has expertise.

Be honest.

Challenge ideas.

Share talk time.

Mistakes are expected, respected, and inspected.

Group 
norms
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Module 2: Multiplicative Thinking: Ratios and Rates

Session 1: Deepening Mathematical Content Knowledge 
for Effective Instruction

Grades 6–9

Why is it important that students 
learn to reason multiplicatively in 
middle school?

Create a poster that captures your 
groups’ understanding of how 
multiplicative thinking manifests 
itself at your grade level.

Defining the big idea: 
Using multiplicative thinking to reason about ratios and rates

6
Math Content Module 2, Session 1
Grades 6–9
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Review each of the posters from grade 6 through Algebra I. As you review the 
posters, consider the following:

• What do you notice about the posters from each grade level?
• Do you see any common ideas across the grade levels?
• Do you see evidence of the big idea developing from grade to grade?
• Do you see any gaps between grade levels?

Defining the big idea: Gallery walk 
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Math Content Module 2, Session 1
Grades 6–9

As a table group, review each of 
the four tasks on your table. 
Discuss the mathematics involved 
in each task. Then order the tasks 
from grade 6 to Algebra I.
• What is the math required in 

each task?
• How does the required math for 

each task progress? 

Exploring tasks

8
Math Content Module 2, Session 1
Grades 6–9

Use the standards to check the 
order of the four tasks.
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Exploring tasks

How did looking at 
the standards verify 
the order of the 
tasks?

What evidence of 
multiplicative 
thinking did you see 
in these tasks?

Why is it important to 
study standards 
across grade levels?

Reflection

9

Module 2: Multiplicative Thinking: Ratios and Rates

Session 2: Exploring Coherence in the LSSM

Grades 6–9
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Why study the vertical alignment of standards?
• Helps us understand our grade-level expectations
• Gives us information on student expectations from previous 

grades so that we can connect to prior learning and remediate, if 
necessary
• Gives us information on where students will be going with the 

material
• Gives us an idea of how the math develops and of our role 

within the larger system
• Provides insights on the type of instruction and experiences we 

need to provide our students 

Exploring vertical alignment

Math Content Module 2, Session 2
Grades 6–9

12

Vertical alignment
Using multiplicative thinking to reason with ratios and rates

Math Content Module 2, Session 2
Grades 6–9
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Vertical alignment

13
Math Content Module 2, Session 2
Grades 6–9

Vertical alignment

14
Math Content Module 2, Session 2
Grades 6–9
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Vertical 
alignment 
discussion 
questions

• What content changes occur from 
grade to grade?

• Where are concepts introduced, 
developed, and finalized?

• Does an idea or skill get more complex, 
and if so, how?

15

Have your thoughts about the big idea changed after 
studying the standards?

What are the implications for you as you plan 
instruction?

How does studying the standards in this way make 
evident the 3 key shifts of focus, coherence, and 
rigor?
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Module 2: Multiplicative Thinking: Ratios and Rates

Session 3: Key Shifts in Action Through an 
EngageNY Lesson

Grades 6–9

EngageNY
module 
overview

18

• Overview
• Focus Standards
• Foundational Standards
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Evidence of student engagement in the key shifts
Use the handout to:
• Check off student 

behaviors/actions that 
you observed.

• Record any observations 
you made that serve as 
evidence.

Math Content Module 2, Session 3
Grades 6–9

20

Learning expectations

The student will:

Examine situations carefully to decide whether two quantities 
are proportional to one another. 

Compare and contrast proportional and non-proportional 
relationships.

Use examples and counterexamples to communicate thinking 
using appropriate vocabulary, symbols, and/or units. 

Math Content Module 2, Session 3
Grades 6–9
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Reviewing 
proportional 
relationships

21

• What does it mean for two 
quantities to be proportional to 
one another?

• What methods do you have in 
your toolbox for determining if a 
relationship is proportional?

Think-Pair-Share

22

Identifying proportional and non-proportional relationships 

With your group, 
• Create a table and graph to determine 

whether the given quantities are proportional 
to one another. 

• Then create a poster using the same layout 
on your handout. 

Math Content Module 2, Session 3
Grades 6–9
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Gallery walk

Make note of the following:
• Similarities and differences between 

posters
• Common mistakes
• Clear justifications for identifying a 

proportional or non-proportional 
situation

Math Content Module 2, Session 3
Grades 6–9
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Evidence of student engagement in the key shifts
Use the handout to:
• Check off student 

behaviors/actions that 
you observed.

• Record any observations 
you made that serve as 
evidence.

Math Content Module 2, Session 3
Grades 6–9
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Unpacking the EngageNY lesson

25

7.RP.A.2a 
Decide whether two quantities are in a proportional relationship, 
e.g., by testing for equivalent ratios in a table or graphing on a 
coordinate plane and observing whether the graph is a straight line 
through the origin. 

Math Content Module 2, Session 3
Grades 6–9

Evidence of the key shifts

26

Focus
Narrowing in on fewer topics

Coherence
Linking topics and thinking across 
grades and domains

Rigor
Pursuing with equal intensity –
conceptual understanding, procedural 
skills and fluency, and applications

Math Content Module 2, Session 3
Grades 6–9
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• What tasks or activities would you do—in grade 6, 
grade 8, and grade 9—that either support or 
extend the work done in this grade 7 lesson?

• How did the process of studying the vertical 
alignment of the standards enrich your discussion 
of this 7th-grade lesson and connections to other 
grade levels?

Unpacking the EngageNY lesson

Math Content Module 2, Session 3
Grades 6–9

Module 2: Multiplicative Thinking: Ratios and Rates

Session 4: Instructional Strategies to Improve 
Curriculum Implementation

Grades 6–9
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1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning

29

Standards for Mathematical Practice K–12
The Louisiana Student Standards for Mathematics consist of two 
corresponding and connected sets of standards:

1. Standards for Mathematical Practice
– Apply to all grade levels
– Describe mathematically proficient students 

2. Standards for Mathematical Content
– K–8 standards presented by grade level
– High school standards presented by high school course 

Math Content Module 2, Session 4
Grades 6–9

30

Exploring modeling with mathematics: Chalk talk

What is modeling with mathematics?

What is NOT modeling with mathematics?

What structures need to be in place for students to engage in modeling with 
mathematics?

How and why is modeling with mathematics useful?

Math Content Module 2, Session 4
Grades 6–9
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Exploring modeling with mathematics: LSSM

Math Content Module 2, Session 4
Grades 6–9

32

The modeling cycle involves:
1) Identifying essential variables in a situation
2) Formulating models and creating a representation that describes the 

relationship between the variables
3) Performing operations using those models and drawing conclusions
4) Interpreting the results of those operations in context
5) Validating the conclusions of those results and improving the model 

if necessary
6) Reporting on the conclusions and the reasoning behind them

Choices, assumptions and approximations are present throughout this 
cycle.

Exploring modeling with mathematics: LSSM

Math Content Module 2, Session 4
Grades 6–9
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Problem Formulate Validate Report

Compute Interpret

Exploring modeling with mathematics: LSSM

Math Content Module 2, Session 4
Grades 6–9
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Source: http://www.101qs.com/2714-super-stairs

Exploring modeling with mathematics: Act one

Math Content Module 2, Session 4
Grades 6–9

http://www.101qs.com/2714-super-stairs
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Source: http://www.101qs.com/2714-super-stairs

Exploring modeling with mathematics: Act three

Math Content Module 2, Session 4
Grades 6–9
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Exploring modeling with mathematics: The sequels

Option 1:
If someone wanted to run 
1,000,000 steps, what kind of 
super staircase would that require? 

Option 2: 

The above student found the 
answer to the original question a 
different way. 
Is she right? Why or why not? 

Source: http://www.101qs.com/2714-super-stairs

Math Content Module 2, Session 4
Grades 6–9

http://www.101qs.com/2714-super-stairs
http://www.101qs.com/2714-super-stairs
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Exploring modeling with mathematics: Evidence

What evidence 
of modeling is 
in the 
problem?

What parts of 
modeling are 
weak/missing?

How can I 
adjust?

Math Content Module 2, Session 4
Grades 6–9
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Exploring modeling with mathematics: Evidence

Sentence stem:
We saw evidence of modeling with mathematics in 
our task when … but felt as if we could enhance it by…
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How does intentional integration of modeling with mathematics foster
rigor in the classroom?

Focus

Coherence

Rigor

Narrowing in on fewer topics

Linking topics and thinking across grades

Pursuing—with equal intensity—conceptual 
understanding, procedural skills and fluency, and 
applications

Exploring modeling with mathematics: Key shifts

Math Content Module 2, Session 4
Grades 6–9

Module 2: Multiplicative Thinking: Ratios and Rates

Session 5: The Role of a Productive Classroom Culture 
in the EngageNY Curriculum 

Grades 6–9
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Consider a time when you struggled to 
learn something new in either a personal or 
professional situation. 

• Describe the situation.  

• What behaviors contributed to 
overcoming the struggle?  

42

Read the Agile Mind article, 
Persistence and effective effort.

Highlight a word, a phrase, and a 
sentence that is important for your 
work with students. 

Persistence and effective effort

Math Content Module 2, Session 5
Grades 6–9
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Reflect on the Super Stairs activity 
from Session 4, using the Thinking 
about Thinking: Self-Reflection 
Tool.

How could a tool like this be helpful 
for your students? With colleagues 
in your district? 

Persistence and effective effort

Math Content Module 2, Session 5
Grades 6–9
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Persistence and effective effort

Key ideas from research

People become smarter with time, effective 
effort, and persistence on challenging tasks.

Planning, monitoring, and evaluating are 
metacognitive strategies that increase 
learning.

Educator actions
Provide students with challenging academic 
tasks and effectively facilitate student 
persistence through struggle.

Model for students that mistakes are part of 
learning and encourage them to take 
academic risks.

Teach and reinforce the use of metacognitive 
strategies in a variety of problem situations.

Provide feedback to students on using and 
developing problem-solving and personal 
strategies.

Math Content Module 2, Session 5
Grades 6–9
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Revisit the EngageNY lesson related to the 
math learning experience in Session 3.  

Persistence and effective effort
Identify places in the lesson where you could 
support students in persistence and effective 
effort, including:
• Places where students are likely to struggle
• Places where you can model that mistakes 

and taking risks are how we learn
• Places where you can provide feedback to 

students that encourages metacognition and 
other effective-effort strategies

• Places where you can apply the specific 
educator actions recorded during the 
discussion on the previous slide. 

Share your learning! 

• Identify 1 way where you can 
model persistence through a think-
aloud or similar strategy.

• Identify 1 way you will anticipate 
students’ struggle.  Prepare 
appropriate responses. 

Math Content Module 2, Session 5
Grades 6–9

What?

So What?

Now What?

What is one important takeaway from your learning?

In what ways can you increase opportunities for 
students to take intellectual risks in your 
classroom routines?

What actions will you take as a result of 
this learning? 

Persistence and effective effort

Math Content Module 2, Session 5
Grades 6–9
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Module 2: Multiplicative Thinking: Ratios and Rates

Module 2 Closing Slides and Participant Evaluation Survey

Grades 6–9
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see http://www.agilemind.com/programs/academic-youth-development
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These curriculum resources are shared under the EngageNY terms of use (https://www.engageny.org/terms-of-use) and the Creative Commons license—Attribution-NonCommercial-ShareAlike 
3.0 Unported (CC BY-NC-SA 3.0)—mentioned therein: https://creativecommons.org/licenses/by-nc-sa/3.0
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What to expect in Modules 3, 4, 5, and 6 
Deepening Mathematical Content Knowledge for effective instruction

Exploring Coherence in the LSSM

Key Shifts in Action through an EngageNY lesson

Promoting Rigor in the classroom

Instructional Strategies for implementing the EngageNY curriculum

The role of a Productive Classroom Culture in the EngageNY curriculum

Purposeful Planning of the EngageNY curriculum

Math Content Module 2
Grades 6–9
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Module evaluation

Your feedback and comments are important to us.  Please 
complete the module evaluation found at:

Math Content Module 2
Grades 6–9

http://www.utdanacenter.org/ldoe/surveys

http://www.utdanacenter.org/ldoe/surveys
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