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

	Content/Grade Level

	Mathematics/Grade 4

	Unit/Cluster:

	Use the four operations with whole numbers to solve problems

	Essential Questions/Enduring Understandings Addressed in the Lesson


	Knowledge of multiplication as repeated addition, and knowledge of multiplication as equal groups and the Commutative Property
Ability to solve various types of problems involving multiplication through the use of equations

	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.

4.OA.A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 – 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons as multiplication equations.

4.OA.A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem, distinguishing multiplicative comparison from additive comparison.

4.OA.A.3 Solve multi-step problems posed with whole numbers and having whole-number answers using the four operations, including problems in which remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies including rounding.


	Lesson Topic

	Multiplicative comparisons through the use of word problems

	Relevance/Connections

	4.NBT.5- Multiplying whole numbers using equations

	Student Outcomes



	Students will create an equation to represent a word problem using a letter to represent a variable.
Explain the multiplicative comparisons represented in equations
Justify a solution by explaining their reasoning in creating the equation
Incorporate the use of the Properties of Operations (Commutative) in their solution of the problem

	Prior Knowledge Needed to Support This Learning



	Understanding of the Commutative Property
Fluently multiply and divide within 100
Understanding of an array
Experience with solving word problems

	Method for determining student readiness for the lesson
	Give students several multiplication word problems, draw several arrays to represent a multiplication equations.





	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




	Using a whiteboard or large chart, display the multiplication chart for student to view. Ask them to share the similarities and differences they find in the 2 and 4 factor columns with the class.  Then have students choose two other factors and brainstorm ways they are alike and different, noting various patterns.
	

	Motivation



	Share the following additive comparison:
  Barb has 12 fish in her fish tank. Rosa has 8 fish in her fish tank. So Barb has 4 more fish than Rosa. OR Rosa has 4 less fish than Barb.

Then share the following multiplicative comparison:
Jose has forty dollars in his bank. Robert has eight dollars in his bank. Jose has five times as much money in his bank as Robert has in his.

Allow time for student to discuss the differences between additive comparisons and multiplicative comparisons. Explain that we will be using multiplicative comparisons to solve problems today.


	

	Activity 1 

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









	UDL Components
Expression is present in the activity through drawing a picture to represent their response. 
Engagement is present in the activity through the use of a task that allows for active participation and exploration.

Pose the following problem:
A sunflower seedling is 3 inches tall.  Two weeks later, the plant is 4 times taller.  How tall is the plant now?  Be prepared to explain why your answer is correct.     

-Students will write an equation to represent the problem.

-Look for two different ways to write the equation (3x4=12, 4x3=12). Draw or model two ways to show these equations. 
Interpret that 12= 3x4 as a statement that 12 is 3 times as many as 4, and 4 times as many as 3. 

-Teacher should lead students to understand that identifying the correct model is important to solving a word problem, but the commutative property can be used to help solve the equation.

-The purpose of this activity is to bring out the vocabulary that students will need to understand this concept.  
12 is 4 times as many as 3.  

-Give students more opportunities to solve word problems using models and equations.  Use CCSS, page 89, Table 2 to see examples of the different types of problems that should be shared. 

Also see Van de Walle, J.A., Lovin, J.H. (2006) Teaching Student-Centered Mathematics, Grades K-3.Boston, MASS:  Pearson Education, Inc.     
Summary:  Students should be able to verbally state that in 5 x 7 = 35, that 35 is 5 times as many as 7, or 35 is 7 times as many as 5.  

Formative Assessment:  A plain pen costs 6 cents.  A pen with a school logo costs 2 times as much as a plain pen.  How much does a pen with a school logo cost?  Students will write an equation to solve the problem, using multiplicative comparison to support their answer.

	
· SMP 1: Make Sense of problems and persevere in solving them
As students represent the problems using a variety of models, they need to evaluate their progress and persevere if changes are necessary.

· SMP 2: Reason abstractly and quantitatively.
Students will determine what the numbers in the problem mean and how they relate to each other.

· SMP 4:  Model with mathematics.
Students will use equations, arrays, or area models to solve the problem.

	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	
UDL Components:  Comprehension is present through highlighting patterns, critical features, big ideas, and relationships.
__________________________________

Present the following two equations:

                        5x2=10 and 5x4=20

Students will build a 5 by 2 array and a 5 by 4 array.  Ask students “How many times larger is the 5x4 array than the 5x2 array? “ It would take two 5x2 arrays to make 20, so the 5 by 4 array is two times larger than a 5 by 2 array. The factor 4 is two times larger than the factor 2, and the product 20 is two times larger than the product 10.

Ask students if they feel this would work with other equations.  Create other arrays to explore the concept.
Example:
                        3x3=9          3x9=27  
(The factor 9 is three times greater than the factor 3, and the product 27 is three times greater than the product 9.)

                        4x3=12        4x6=24 
(The factor 6 is two times the factor 3, and the product 24 is two times the product 12.)

Pose similar problems with the product unknown in the 2nd example.  
                        4x2=8          4x4=_____

**Note:  After this problem, teachers should point out that in 4 x 4, the factor 4 is 2 times larger than the factor 2 in 4 x 2. The product 16 is two times more than the product 8. 
Use this understanding to discover that knowing 12 x 3 = 36 will help them solve the equation 12 x 9 = ______, stating the relationship between the factors 3 and 9, and the product 36 and _____. Students will add 36 three times, or multiply 36 x 3 to get the product 108. 

Using SMP 7: Look for and make sense of structure to solve the problem. Have students explain why their answer is correct.

Summary:  Through this activity, students should be able to understand that when a factor is increased x number of times, the product also increases the same x number of times.  Students will use multiplicative comparisons to help them multiply larger numbers.
Formative assessment:
5 x 25 = 125       5 x 50= _____

7 x 33 = 231       7 x _____ = 693
	
· SMP 1: Make Sense of problems and persevere in solving them
As students represent the problems using a variety of models, they need to evaluate their progress and persevere if changes are necessary.

· SMP 2: Reason abstractly and quantitatively.
Students will determine what the numbers in the problem mean and how they relate to each other.

· SMP 3: Construct viable arguments and critique the reasoning of others. 
Students will justify their solutions and/or challenge those of others in order to come to consensus.

· SMP 4:  Model with mathematics.
Students will use equations, arrays, or area models to solve the problem.

· SMP 7: Look for and make sense of structure to solve the problem.
Students will use the structure of the multiplication chart and the relationship of the different factors to justify their thinking.

	Activity 3

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

	UDL Component:  Persistence
Provide opportunities for collaboration and support

Students will use drawings, equations, or multiplicative comparisons to solve word problems using multiplication or division. 

Word Problems using “times more” and “times less”:  Use CCSS, page 89, Table 2.  Van de Walle, J.A., Lovin, J.H. (2006) Teaching Student-Centered Mathematics, Grades K-3.Boston, MASS:  Pearson Education,  Inc.     
 
Marcus walked 15 miles this week.  Larry walked 3 times farther than Marcus.  How far did Larry walk?

Marcus walked 24 miles this week.  Larry walked 4 times less than Marcus.  How far did Larry walk?

A blue sweatshirt costs $24 and that is 4 times as much as red sweatshirt costs.  How much does a red sweatshirt cost?

A tied bow is 4 inches across.  Untied, it is 28 inches.  How many times as long is the ribbon untied as it was at first?

A new video game costs $12.  A used video game costs 3 times less.  What is the cost of a used video game?
Summary:  Discussion of word problem solutions.
Formative assessment:  Develop similar word problems.  Teacher can utilize observation techniques to monitor their understanding of concepts.

	
· SMP 1: Make Sense of problems and persevere in solving them
As students represent the problems using a variety of models, they need to evaluate their progress and persevere if changes are necessary.

· SMP 4:  Model with mathematics.
Students will use equations, arrays, or area models to solve the problem.

· SMP 7: Look for and make sense of structure to solve the problem.
Students will use the structure of the multiplication chart and the relationship of the different factors to justify their thinking.

	Closure
	Allow time for students to create and share puzzle questions that involve the use of multiplicative comparisons. Create a class book of puzzles for their use.

	





	Supporting Information

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

	
· Use manipulatives in place of paper and pencil for students with accommodations as stated in their IEP 
· If possible count in their language. Model visually
· Challenge students to create word problems that demonstrate multiplicative comparison

	Materials
	Graph paper, counting tiles, array models, multiplication charts

	Technology

	Calculators, document cameras, whiteboards
www.mathlanding.org


	Resources
(must be available to all stakeholders)

	K Counting and Cardinality; K-5 Operations and Algebraic Thinking Progression document http://ime.math.arizona.edu/progressions/ 

Van de Walle, J.A., Lovin, J.H. (2006) Teaching Student-Centered Mathematics, Grades K-3.Boston, MASS:  Pearson Education, Inc.     





Page 6 of 6
                                     
