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Module 2: Operations and Algebraic Thinking: 
Addition and Subtraction of 

Whole Numbers and Problem Types

Grades K–5
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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. 

The goal of the initiative

Math Content Module 2
Grades K–5
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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

4

Module 2 goals

Engage in a study of the standards related to representing and 
solving problems in addition and subtraction to see how this 
idea develops across the grades. 
Identify evidence of the key shifts in the standards and how 
these key shifts guide decisions about teaching and learning 
using the EngageNY resources. 
Explore how to make instructional decisions around which 
problems to use when planning lessons, in order to meet their 
grade level’s expectations regarding the various problem types.
Investigate how anticipating student responses helps teachers 
prepare to address misconceptions and to connect student 
strategies to intended learning.

Participants 
will

Math Content Module 2
Grades K–5
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Module 2: Operations and Algebraic Thinking: Addition 
and Subtraction of Whole Numbers and Problem Types

Session 1: Key Shifts in Action—Through an 
EngageNY lesson 

Grades K–5
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Key shifts of the Louisiana Student Standards for Mathematics

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 application

Math Content Module 2, Session 1
Grades K–5
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Use the handout to:
• Check off student behaviors / 

actions that you observed.
• Record any observations you 

made that serve as evidence 
of the key shifts.

Evidence of the key shifts

7
Math Content Module 2, Session 1
Grades K–5

Don has 34 brownies. He bakes 
22 more. How many brownies 
does he have now?

8



LDOE: Math Content
Grades K–5, Module 2

P.00-5
The Charles A. Dana Center at 
The University of Texas at Austin 

Sam has 46 red apples and some 
green apples. He has a total of 88 
apples. How many green apples 
does he have?

9

Use the handout to:
• Check off student behaviors / 

actions that you observed.
• Record any observations you 

made that serve as evidence 
of the key shifts.

Evidence of the key shifts

10
Math Content Module 2, Session 1
Grades K–5
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Session 1 reflection
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• How would you describe student engagement in mathematics 
through the key shifts in this lesson?

• What strategies/teaching moves did the teacher use to foster 
the intended component of rigor (application) in the lesson?

• How did coherence manifest within the lesson?

Points to Ponder

Math Content Module 2, Session 1
Grades K–5

Module 2: Operations and Algebraic Thinking: Addition 
and Subtraction of Whole Numbers and Problem Types

Session 2: Exploring Coherence in the LSSM 

Grades K–5
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“A Story of Units tells the unfolding story of mathematics as 
expressed in the standards—lesson by lesson, throughout 
each grade and over the student’s entire school career. The 
story draws together what are, at first glance, disparate 
ideas of different quantities as it emphasizes key themes: 
the creation and manipulation of, as well as the relationship 
between units.”

— Page 3 in New York State. (2013 July 4). Mathematics Curriculum: Grade P–5: 
How to Implement A Story of Units. 2017 December 11 retrieved from 

https://www.engageny.org/sites/default/files/resource/attachments/how_to_implement_a_story_of_units.pdf

A Story of Units

13
Math Content Module 2, Session 2
Grades K–5
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As a group…
1. Select a big idea for your group to investigate.
2. Determine what your big idea means.
3. Study one standard at a time. Consider all parts of the 

standards.
4. For each standard, determine what the student should know 

and be able to do.

Investigating vertical alignment in the LSSM

Math Content Module 2, Session 2
Grades K–5
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Represent and solve problems involving addition and subtraction.
Use addition and subtraction within 100 to solve one- and two-step word problems 
involving situations of adding to, taking from, putting together, taking apart, and 
comparing, with unknowns in all positions, e.g., by using drawings and equations with a 
symbol for the unknown number to represent the problem.1

Rigor: Application

Add and subtract within 20.
Fluently add and subtract within 20 using mental strategies.2 By the end of Grade 2, know 
from memory all sums of two one-digit numbers.

Rigor: Procedural Skill and Fluency
1 See Glossary, Table 1.
2 See standard 1.OA.6 for a list of mental strategies. 

Investigating vertical alignment in the LSSM

Math Content Module 2, Session 2
Grades K–5
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5. As a group, discuss and come to consensus on what order you 
think these standards should be taught in based on the language 
and expectations of each standard.

6. Use the standards strips to build a learning trajectory, starting 
with Kindergarten as the foundation at the bottom and moving 
up through 5th grade on the top.

7. Check your standards order and make adjustments as necessary, 
then glue or tape your learning trajectory on chart paper.

Investigating vertical alignment in the LSSM

Math Content Module 2, Session 2
Grades K–5
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8. As a group, analyze the trajectory, considering the following 
questions:

• What 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?

Investigating vertical alignment in the LSSM

Math Content Module 2, Session 2
Grades K–5

18

1. What does the classroom teacher gain from studying a vertical 
learning trajectory of the standards?

2. How does studying the standards in this way support students 
who have gaps in their learning?

3. How did the key shifts of focus, coherence, and rigor surface 
during this activity?

Reflection

Math Content Module 2, Session 2
Grades K–5
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Module 2: Operations and Algebraic Thinking: Addition 
and Subtraction of Whole Numbers and Problem Types

Session 3: Deepening Mathematical Content Knowledge 
for Effective Instruction 

Grades K–5

Solve this problem using two different strategies. You can use 
numbers, pictures, and/or words.

Two dogs played in the park. 
Three more dogs ran up to play. 
How many dogs are playing now?

Exploring addition and subtraction problem types

20
Math Content Module 2, Session 3
Grades K–5
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Exploring 
addition and 
subtraction 
problem types

Citation: “Table 1. Common addition and 
subtraction situations,” in
Glossary and Tables.
Page 60 in K-12 Louisiana Student Standards 
for Mathematics. Available at
https://www.louisianabelieves.com/docs/de
fault-source/teacher-toolbox-
resources/louisiana-student-standards-for-k-
12-math.pdf
[64 pp]

21

Why consider problem types?

How can experiencing the different problem types influence 
students’ understanding and application of the relationship 
between addition and subtraction?

How can instruction be strengthened by intentionally leveraging the 
lessons in the curriculum that use a variety of problem types?

Exploring addition and subtraction problem types

22
Math Content Module 2, Session 3
Grades K–5
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Solve this problem using two different strategies. You can 
use numbers, pictures, and/or words.

Sari has two pencils. Jaime has five pencils. How many 
more pencils does Jaime have? 

Exploring addition and subtraction problem types

23
Math Content Module 2, Session 3
Grades K–5

Solve this problem using two different strategies. You can use 
numbers, pictures, and/or words.

Jaime has three more apples than
Sari. Jaime has five apples. How
many apples does Sari have? 

Exploring addition and subtraction problem types

24
Math Content Module 2, Session 3
Grades K–5
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Exploring addition and subtraction problem types

25
Math Content Module 2, Session 3
Grades K–5

Solve this problem using two different strategies. You can use 
numbers, pictures, and/or words.

Some dogs were playing in the park. Three more dogs ran to 
join them. Then there were five dogs. How many dogs were 
playing in the park before? 
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Exploring 
addition and 
subtraction 
problem types

26
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1. Don has 34 brownies. He bakes 22 more. How many brownies 
does he have now?

2. Sam has 46 red apples and some green apples. He has a total of 
88 apples. How many green apples does he have?

How will being aware of the problem types and their 
expectations for your grade level help you make decisions 
when planning?

Exploring addition and subtraction problem types

27
Math Content Module 2, Session 3
Grades K–5

Module 2: Operations and Algebraic Thinking: Addition 
and Subtraction of Whole Numbers and Problem Types

Session 4: Instructional Strategies to Improve Curriculum 
Implementation

Grades K–5
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The National Council 
of Teachers of 
Mathematics book: 

5 Practices for 
Orchestrating 
Productive 
Mathematics 
Discussions

29

— Smith, M. S., & Stein, M. K. (2018, second edition.). 5 practices for orchestrating productive mathematics 
discussions. Reston, VA: National Council of Teachers of Mathematics. Available at https://www.nctm.org/Store/Products/5-

Practices-for-Orchestrating-Productive-Mathematics-Discussion,-2nd-Edition

5 Practices for Orchestrating Productive Mathematics Discussions

Anticipating student responses prior to the lesson

Monitoring students' work on—and engagement 
with—the tasks

Selecting particular students to present their 
mathematical work

Sequencing students' responses in a specific order for 
discourse

Connecting different students' responses, and connecting 
the responses to key mathematical ideas

✓

30
Math Content Module 2, Session 4
Grades K–5

https://www.nctm.org/Store/Products/5-Practices-for-Orchestrating-Productive-Mathematics-Discussion,-2nd-Edition


LDOE: Math Content
Grades K–5, Module 2

P.00-16
The Charles A. Dana Center at 
The University of Texas at Austin 

Establishing the 
lesson objective

31

32

Anticipating student responses

Mathematics
Consider which strategies are likely to be 
most useful in addressing the content. 

Consider which strategies students are 
likely to use.

Consider how to respond to likely student 
work.

Mathematics
Consider which strategies are likely to be 
most useful in addressing the content. 

Consider which strategies students are 
likely to use.

Consider how to respond to likely student 
work.

Mathematics
Consider which strategies are likely to be 
most useful in addressing the content. 

Consider which strategies students are 
likely to use.

Consider how to respond to likely student 
work.

Mathematics
Consider which strategies are likely to be 
most useful in addressing the content. 

Consider which strategies students are 
likely to use.

Consider how to respond to likely student 
work.

Math Content Module 2, Session 4
Grades K–5
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Anticipating student responses

Mathematics
Consider which strategies are likely to be 
most useful in addressing the content. 

Consider which strategies students are 
likely to use.

Consider how to respond to likely student 
work.

Math Content Module 2, Session 4
Grades K–5

Student debrief

34

• Is it necessary to 
address all 
misconceptions 
during the student 
debrief?

• How might the 
coherence of the 
standards help us 
anticipate / address 
misconceptions?
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•How do collaborative conversations 
with colleagues help teachers plan 
for productive discourse?

Reflection

Anticipating student responses

Math Content Module 2, Session 4
Grades K–5

Module 2: Operations and Algebraic Thinking: Addition 
and Subtraction of Whole Numbers and Problem Types

Session 5: Purposeful Planning of the EngageNY 
Curriculum 

Grades K–5
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What is collaborative planning?

• Working and learning together to plan instruction (including 
lessons, units, assessments, and activities) focused on building 
the intended learnings described by the standards.

• Discussing, interpreting, and refining curriculum resource 
materials together in order to use them to best meet our 
students’ needs in their learning.

Collaborative planning

37
Math Content Module 2, Session 5
Grades K–5

Why collaborative planning?

Research tells us that high-quality collaboration benefits teachers and students. 

“High-quality collaboration… among teachers is associated with increases in their 
students’ achievement, their performance, and their peers’ students’ 
achievement.“

Collaborative planning

38
Math Content Module 2, Session 5
Grades K–5

— Ronfeldt, M., Farmer, S., McQueen, K., & Grissom, J. (2015). Teacher collaboration in instructional teams and student achievement.

American Educational Research Journal, 52(3), 475–514. Available at 
https://learningforward.org/docs/default-source/jsd-october-2015/high-quality-collaboration-benefits-teachers-and-students.pdf
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What do we want to achieve in collaborative planning sessions?

• Build a shared understanding of the math content described in 
the standards and what that content looks like in teaching and 
learning.

• Consider and use instructional strategies and resources that will 
best build on students’ current understanding and connect to 
the intended learning.

Collaborative planning

39
Math Content Module 2, Session 5
Grades K–5

What often comes out of unstructured planning sessions?

• Quick decisions and distributed responsibilities instead of 
collaboration

• Varying interpretations of the content, leading to confusion
• Ruminating about previous resources and standards 
• Tyranny of the urgent crowding out the important

Collaborative planning

40
Math Content Module 2, Session 5
Grades K–5
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Tool that 
promotes 
effective 
collaborative 
planning: 

The Planning Guide

41

Collaborative planning conversation

Observe the group using the Planning Guide to 
• establish the focus for collaborative 

planning.
• conduct a foundational study of the 

standards.
What did the team accomplish in their 
conversation?

42
Math Content Module 2, Session 5
Grades K–5
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Collaborative planning conversation

43

Let’s try it together! 

Focus Standards: Represent and Solve Problems Involving 
Addition and Subtraction
• Kindergarten: K.CC.C.6, K.OA.A.2, K.OA.A.3, K.OA.A.4
• Grade 1: 1.OA.A.1, 1.OA.C.6, 1.OA.D.8 
• Grade 2: 2.OA.A.1, 2.OA.B.2
• Grade 3: 3.OA.D.8, 3.OA.D.9
• Grade 4: 4.OA.A.3, 4.OA.C.5
• Grade 5: 5.NBT.B.7, 5.OA.B.3

Math Content Module 2, Session 5
Grades K–5
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Foundational Study of the Standards

1. Analyze the targeted standard(s) (examine Introduction, Domain, Cluster 
Heading, and Content Standard) to ensure a common understanding of 
the content.

2. Identify related standards in the grades/courses before and after your 
grade, using the Remediation Tables or Coherence Map. Describe how the 
focus grade/course level standards differ from the standards for the 
grades or courses adjacent to (before or after) your grade level or course.

Collaborative planning conversation

44
Math Content Module 2, Session 5
Grades K–5
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Foundational Study of the Standards

3. Describe the components of rigor addressed by the targeted standard(s). 
Use the Rigor Document to better understand the standard(s).

4. Develop clear, specific, measurable statements that describe what 
students do to demonstrate their knowledge (e.g., success criteria, 
learning targets/objectives, student-friendly “I can…” statements).

Collaborative planning conversation

45
Math Content Module 2, Session 5
Grades K–5

Reflection on collaborative planning conversation
• What important ideas surfaced in your grade-level study of the 

standards?

Preview the last portion of the Planning Guide. 
• Where is this conversation headed?
• After completing the foundational study of these standards, how 

well prepared do you feel to move into planning lessons aligned to 
the standards and achieving the components of rigor?

Collaborative planning conversation

46
Math Content Module 2, Session 5
Grades K–5
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Module 2: Operations and Algebraic Thinking: Addition 
and Subtraction of Whole Numbers and Problem Types

Session 6: The Role of a Productive Classroom Culture in 
the EngageNY Curriculum 

Grades K–5

Take a few moments to consider the images posted around the room.
Which one of these images best resonates with you as a metaphor for 
learning? Why?
• Spend 2 to 3 minutes introducing yourself to others in your group, and 

explain why you chose this image.
• Document reasons for selecting that image on the chart paper next to it.
• Be prepared to share with the whole group.

A metaphor activity

48
Math Content Module 2, Session 6
Grades K–5
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What?

So What?

Now What?

What are one or two things that you can take 
away from our learning in this Module?

Why do these things matter in your 
classroom?

How will we take our learning 
back to the classroom?

Reflecting on learning

49
Math Content Module 2, Session 6
Grades K–5
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Module evaluation

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

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