

Grade 2: Unit 2.OA.A.1, Represent and Solve Problems Involving Addition and Subtraction

Lesson Plan: Addition within 100 (This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	Mathematics/Grade 2
    Domain-2.OA – Operations and Algebraic Thinking
        

	Unit/Cluster:

	Represent and solve problems involving addition and subtraction

	Essential Questions/Enduring Understandings Addressed in the Lesson


	· Why do I need mathematical operations?
· How do mathematical operations relate to each other?
· How do I know which mathematical operation (+, -) to use?
· How do I decide which representation to use when solving problems (concrete manipulatives, pictures, words, or equations)?
· How do I know which computational method (mental math, estimation, paper and pencil, and calculator) to use?
· What is meant by equality in mathematics?
· How do I know where to begin when solving a problem?
· How does explaining my process help me to understand a problem’s solution better?
· How do I decide what strategy will work best in a given problem situation?
· What do I do when I get stuck?
· How do I know when a result is reasonable?
· What is the relationship between solving problems and computation?
· Why is the ability to solve problems the heart of mathematics?
· What are efficient methods for finding sums and differences?
· What questions can be answered using addition and/or subtraction?

· Operations create relationships between numbers.
· The relationships among the operations and their properties promote computational fluency. 
· Real world situations can be represented symbolically and graphically.
· There can be different strategies to solve a problem, but some are more effective and efficient than others.
· The context of a problem determines the reasonableness of a solution.
· The ability to solve problems is the heart of mathematics.
· The problem in front of you is a member of a larger class of problems.
· Computation involves taking apart and combining numbers using a variety of approaches.
· Flexible methods of computation involve grouping numbers in strategic ways.
· Proficiency with basic facts along with concrete understanding of number sense aids estimation and computation of larger and smaller numbers.


	Standards Addressed in This Lesson



	It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practice will be evident in every lesson.  The Standards for Mathematical Practice make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.

2.OA.A.1 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.


	Lesson Topic

	Addition within 100

	Relevance/Connections


	· Students in Grade 2 build on their understanding of addition and subtraction from Kindergarten and Grade 1.
· Grade 2, students work with addition and subtraction, becoming fluent within 20 using mental strategies. 
· Grade 2 students connect and use their understanding of place value and properties of operations to fluently add and subtract within 100.
· Grade 2 students add up to four two-digit numbers using strategies based on place value and properties of operations.
· Students in Grade 2 are able to explain why addition and subtraction strategies work, using place value and properties of operations.


	Student Outcomes



	The student will:
· Add and subtract within 100 to solve problems.
· Solve one- and two- step word problems using addition and subtraction.
· Draw pictures to solve word problems.
· Determine the best first step when solving a two-step problem.
· Write equations to solve word problems which include a symbol to represent the unknown.
· Compose and decompose numbers to efficiently add and subtract.
· Solve to find the value of the unknown in the equation using at least one method of their choosing.
· Explain how they solved the problem or identify the strategy used to solve the problem.
· Justify their solution by using pictures or equations to model the problem and solution.
· Justify their solution by explaining both their reasoning in creating the equation and their computation.
· Identify different ways to solve the same problem.
· Identify the most efficient strategy to use when solving a problem and explain why it was chosen.
· Identify the error when another students’ solution differs from their own.


	Prior Knowledge Needed to Support This Learning



	Students in Kindergarten: 
· Represent addition and subtraction with objects, fingers, mental images, drawings, sounds (e.g., claps), acting out situations, verbal explanations, expressions, or equations.
· Solve addition and subtraction word problems, and add and subtract within 10, e.g., by using objects, drawings, and mental math to represent the problem.
· Decompose numbers less than or equal to 10 into pairs in more than one way, e.g., by using objects, drawings, and mental math and then record each decomposition by a drawing or equation (e.g., 5 = 2 + 3 and 5 = 4 + 1).
· Find the number that makes 10 when added to the given number from 1 to 9, e.g., by using objects, drawings, and mental math and then record the answer with a drawing or equation.
· Fluently add and subtract within 5.  (Students in Kindergarten work with addition and subtraction to 10 but must be fluent up to 5.)

Students in Grade 1:
· Understand and apply properties of operations and the relationship between addition and subtraction to solve problems.
· Fluently add and subtract within 10.
· Use addition and subtraction within 20 to solve word problems.
· Solve word problems that call for addition of three whole numbers whose sum is less than or equal to 20.
· Understand subtraction as an unknown-addend problem.
· Relate counting to addition and subtraction (e.g. by counting on 2 to add 2).
· Understand the meaning of the equal sign, and determine if equations involving addition and subtraction are true or false.
· Determine the unknown whole number in an addition or subtraction equation relating to three whole numbers.
· Understand that the two digits of a two-digit number represent amounts of tens and ones.
· Add and subtract multiples of 10 when given a two-digit number.



	Method for determining student readiness for the lesson
	Materials:
· Snap cubes or other counters
· mat

Directions:
· Lay eight snap cubes (not connected) or other counters on a mat for students to see.
· Ask them, “How many more cubes would we need to add to the set to have eleven in all?”

Then lay 15 cubes on the mat:
· Ask them, “If I took away 7 cubes from the mat, how many would I have left?”

Repeat this activity with similar questions to see which students struggle to make sense of the problem and which can easily determine the solution. Plan your instruction based on their readiness for different levels of questioning.




	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up



	Materials:
· One of the Rotten Ralph books written by Jack Gantos

Directions:
· Read or view any Rotten Ralph story.  
· Allow time for students to discuss the main character and his actions.  
· Ask them to make predictions about things that Rotten Ralph might do next.

	

	Motivation



	Materials:
· Resource Sheet 1: Sarah’s Cookies

Directions
· Distribute Resource Sheet 1: Sarah’s Cookies to each student. 
· Have a discussion with the students about their predictions.  
· Ask students, “Can we translate that into a math expression?  How would we show this or solve it?”  
· Let pairs or small groups of students work together to discuss their scenario and the way that they could solve it.
· Ask students to record their work in the box on Resource Sheet 1: Sarah’s Cookies.

	

	Activity 1 
Materials
UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	UDL Components

Multiple Means of Representation
· Story is projected visually and read aloud or through digital media
Multiple Means for Action and Expression
· Students are able to model, represent, or act out problems.
Multiple Means for Engagement
· Appealing characters
· Predicting new scenarios
· Write own solutions and share with group

Materials:  
· Rotten Ralph written by Jack Gantos, 
· Resource Sheet 1: Sarah’s Cookies (Fresh Copy)
· Student Work Samples of Resource Sheet 1: Sarah’s Cookies
· Resource Sheet 2: Rotten Ralph & Rotten Regina
· Common Core State Standards for Mathematics, Pg.88 (for teacher reference)
· Document Camera or other projection device

Directions:
· Teacher collects examples from each small group and look for examples of each problem type from Table 1 page 88 in the Common Core State Standards for Mathematics.
· Display a fresh copy of Resource Sheet 1: Sarah’s Cookies for students to see.
· Present the problem, asking the students what they needed to do in order to solve this problem.  What things did you have to decide first? (How many cookies Sarah had on the table? How many cookies Rotten Ralph took?) What kind of equations did you create?
· Display the different student samples that you selected to match the different types of problems from page 88 of the Common Core.
· Allow students to discuss the strategies used in each and determine if the solution displayed makes sense. 
· Make sure to discuss the reasons for using addition and subtraction in the problem types i.e. “We are putting things together, so we are adding.  If we take them apart, we are subtracting.” Sometimes we can use a ‘missing addend’ to help us solve a subtraction problem.
· Allow students to use groupable manipulatives to represent the equations and share their solutions to the problem.

Key Questions

What operation should we use and how do you know?
What is happening in the problem?
What kind of answer are we looking for?
How does explaining my process help me to understand a problem’s solution better?
Can you think of a way to represent that with an equation?
What do I do when I get stuck?

Formative Assessment

· Distribute Resource Sheet 2: Rotten Ralph & Rotten Regina to each student. Read the problem to the students and ask them to record their equation and solution. Remind them to explain using pictures, numbers, and/or words why their answer is correct.
· Students may solve the problem using any strategy as long as they are able to explain how they solved it.

Summary

Students were able to identify important information in problem-solving situations that allowed them to choose and apply the correct operation as well as an appropriate strategy.

	SMP 1: Make sense of problems and persevere in solving them. Demonstrated in the motivation activity when students are solving the problems independently or in small groups.

SMP 3: Construct viable arguments and critique the reasoning of others. Students need share their strategies and solutions that they used to solve the problem.

SMP 4: Model with mathematics. Students use manipulatives or draw pictures to solve the problems.

SMP 6: Attend to precision. Students are able to show the steps in solving the problems.

SMP 7: Look for and make use of structure. Students need to use the relationships of operations in order to solve the problems.

	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	Two Step Problems

UDL Components
Multiple Means of Representation
· Presented using document camera
Multiple Means for Action and Expression
· Opportunity to respond using various means and tools
Multiple Means for Engagement
· Students are able to act out problem

Materials: 
· Resource Sheet 3: Rotten Ralph on the Farm
· Resource Sheet 4: More of Rotten Ralph on the Farm
· various manipulatives for student use
· chart paper
· marker

Procedure:
· Explain that Rotten Ralph is going to Uncle Larry’s Farm.
· Distribute Resource Sheet 3: Rotten Ralph on the Farm and manipulatives to each student.
· Allow the students to work in pairs. 
· Read the problems with the students. Allow time for them to work together to solve them. Explain that they should be ready to model their solution and explain why it is correct. 
· Gather students together and allow time for the pairs of students to share their solutions and model them with their manipulatives.
· Record the different strategies used by the various pairs on chart paper for future reference.

Key Questions

How do I know which operation to use?
How do I decide which representation to use when solving problems?
How do I know which method to use?
How do I know where to begin when solving a problem?
How does explaining my process help me to understand a problem’s solution better?
What do I do when I get stuck?
How do I know when a result is reasonable?

Formative Assessment

· Distribute Resource Sheet 4: More of Rotten Ralph on the Farm.
· Read the problems with the students and allow time for them work independently to record an equation and determine the solution to each problem.
· Collect the papers and review the student work to determine next steps in instruction of each student.

Summary

Students are able to solve two-step word problems in a variety of formats.

	SMP 1: Make sense of problems and persevere in solving them. Demonstrated in the motivation activity when students are solving the problems independently or in small groups.

SMP 3: Construct viable arguments and critique the reasoning of others. Students need share their strategies and solutions that they used to solve the problem.

SMP 4: Model with mathematics. Students use manipulatives or draw pictures to solve the problems.

SMP 6: Attend to precision. Students are able to show the steps in solving the problems.

SMP 7: Look for and make use of structure. Students need to use the relationships of operations in order to solve the problems.

	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	UDL Components
Multiple Means of Representation
· Story problems presented digitally and/or orally
Multiple Means for Action and Expression
· Students use place value blocks to represent story actions.
Multiple Means for Engagement
· Problems connect to a familiar character and continue from previous sessions.

Materials:  
· Resource Sheet 5: Rotten Ralph & Sarah at the Library
· Resource Sheet 6: More Rotten Ralph & Sarah at the Library
· Groupable place value manipulatives

Directions:
· Distribute Resource Sheet 5: Rotten Ralph & Sarah at the Library to each student
· Distribute a set of groupable place value manipulatives to each student.
· Allow students to work together to solve the problems about Rotten Ralph and Sarah at the library.
· Remind them to record their work on the paper and to be ready to share their solution with the class using the manipulatives.
· Rearrange the students in groups of four and allow time for them to share their solutions.
· Gather the class together and discuss the strategies used. Allow time for them to share what was difficult about the problems and what made sense to them.

Key Questions

How do I know which mathematical operation to use?
How do I decide which representation to use when solving problems?
How do I know where to begin when solving a problem?
How do I decide what strategy will work best in a given problem situation?
How do I know when a result is reasonable?
Do I have enough information to solve the problem?
Is there any extra information that we don’t need?
What will the answer tell us?

Formative Assessment

· Distribute Resource Sheet 6: More Rotten Ralph & Sarah at the Library.
· Distribute a set of groupable place value manipulatives to each student.
· Ask students to work independently to solve the two problems on this Resource Sheet.
· Collect the finished work and use to determine next steps for instruction for each student.

Summary

Students are able to use place value representations to model and solve multi-step word problems of various structures.

	SMP 1: Make sense of problems and persevere in solving them. Demonstrated in the motivation activity when students are solving the problems independently or in small groups.

SMP 3: Construct viable arguments and critique the reasoning of others. Students need share their strategies and solutions that they used to solve the problem.

SMP 4: Model with mathematics. Students use manipulatives or draw pictures to solve the problems.

SMP 6: Attend to precision. Students are able to show the steps in solving the problems.

SMP 7: Look for and make use of structure. Students need to use the relationships of operations in order to solve the problems.

	Closure
	Included in each activity as the formative assessment piece.  

	



	Supporting Information

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	Struggling Learners/Special Education/ELL
Start with blanks in each of the places that have numbers or cover with sticky notes so that they can just discuss what is going on with the problem.
The students have to put away all their writing utensils. They need to talk through the understanding of the question with the teacher being the teacher and they are being the student.   
· What do we know, what is this about?   
· What kind of answer are we looking for, what will it tell us?  How do you know?   
· So what do we need to know from this problem?  
Unveil the numbers and continue to discuss.
· About how many ___ do you think it will be?
· Offer questions you might ask if students are clearly not making a visual estimate.
Have students work together to develop a plan for solving the problem. Then allow them to test their plan.
Now have them get their pencils to solve their problems and provide proof in their work. 
Have each person explain what she did and how she did it.   Have them tell if their answers are reasonable.   
Was there any information then in the problem that we did not need?

Gifted and Talented
            In what other ways might you show/illustrate your problem?  
            Tell which strategy was more efficient and why?  Provide proof to support your answer.


	Materials
	· Rotten Ralph book by Jack Gantos
· Resource Sheet 1: Sarah’s Cookies (one per student)
· Resource Sheet 2: Rotten Ralph & Rotten Regina (one per student)
· Common Core State Standards for Mathematics, page 88 (for teacher reference)
· Document Camera
· Resource Sheet 3: Rotten Ralph on the Farm
· Resource Sheet 4: More of Rotten Ralph on the Farm
· Various manipulatives for students use
· Resource Sheet 5: Rotten Ralph & Sarah at the Library
· Resource Sheet 6: More Rotten Ralph & Sara at the Library
· Groupable place value manipulatives


	Technology

	· Document Camera or other projection device

	Resources
(must be available to all stakeholders)

	














Resource Sheet 1                                                          Sarah’s Cookies
Names: _________________________________________________________________________
 Sarah made some cookies and put them on the table to take to school. Rotten Ralph came in and saw the cookies. What do you think might happen? Can you make a math problem out of this? Record your ideas, equation, and solution here:
	



















Resource Sheet 2                                       Rotten Ralph & Rotten Regina
Name: ____________________________________
Rotten Ralph hid 27 more cookies under his bed than his cousin Rotten Regina. Rotten Regina hid 16 cookies under her bed. How many cookies did Rotten Ralph hide under his bed?
Write an equation for this problem and explain why your answer is correct using pictures, numbers, or words.
	



	














Resource Sheet 3:                                               Rotten Ralph on the Farm
Name: ______________________________
Use your manipulatives to help you solve these problems. Record you work after each problem.
1. Rotten Ralph went to Uncle Larry’s Farm. When Rotten Ralph got there, he went into the barn and let out the 4 horses and 3 chickens. His uncle brought 5 more horses to the pasture. How many animals are in the pasture now?
	








2. Uncle Larry has 4 chickens that each lay 2 eggs a day. He also has 5 ducks that each lay 1 egg a day. At the end of the day, how many eggs will Uncle Larry have?
	







Resource Sheet 4:                                               More of Rotten Ralph on the Farm
Name: ______________________________
Use your manipulatives to help you solve these problems. Record you work after each problem.
1. Rotten Ralph stole 5 apples from the feed bucket of pigs and 4 more from the feed bucket of the goats. A little later, he stole some apples from the horses. He stole 15 apples in all. How many apples did he steal from the horses
	








2. The horses need 15 apples every day as a snack. If he feeds them apples on Monday, Tuesday, and Wednesday, how many apples will he need?
	







Resource Sheet 5                             Rotten Ralph & Sarah at the Library         Name ____________________

Rotten Ralph and Sarah needed to take their books back to the library.  While there the following things happen:
1. The librarian asked Rotten Ralph and Sarah to help him put books away while they were there.  There were 57 books about sports. There were 13 fewer books about crafts than sports and 10 fewer books about animals than crafts. How many books were there about animals?
	







2. Sarah put 32 books on the shelf and the librarian put 19 more books on the shelf. Ralph came behind them and knocked 24 books off the shelf.  How many books are still on the shelf?
	







Resource Sheet 6                 More Rotten Ralph & Sarah at the Library         Name ____________________

1. The librarian had 63 books on the desk to be put away.  Sarah put away 26 of them. Ralph put away 13 before lunch. How many does Ralph need to put away after lunch?
	







2. Sarah’s teacher had checked out some books for the class to use for a project.  Sarah checked out 19 more books than the teacher did.  Ralph checked out 17 fewer books than Sarah did.  If Ralph checked out 29 books, how many did the teacher check out?  
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