Lesson Plan:  6.NS.B.2  Division of Whole Numbers
(This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	The Number System/Grade 6

	Unit/Cluster

	Compute fluently with multi-digit numbers and find common factors and multiples.

	Essential Questions/Enduring Understandings Addressed in the Lesson


	Why do we use an algorithm to divide whole numbers?
In what authentic situation would you use division of whole numbers?
Understand the concept that division breaks quantities into groups of equal size.
Understand that division is the inverse of multiplication.
Understand place value.


	Standards Addressed in This Lesson



	6.NS.B.2  Fluently divide multi-digit numbers using the standard algorithm.

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


	Lesson Topic

	Division of Whole Numbers

	Relevance/Connections


	 6.NS.A.1 Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, e.g., by using visual fraction models and equations to represent the problem. 
 6.RP.A.2 Understand the concept of unit rate a/b associated with a ratio a:b with b not equal to 0, and use rate language in the context of a rate relationship.   
 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations. 


	Student Outcomes

	Students will use the standard algorithm be able to divide multi-digit numbers fluently. 

	Prior Knowledge Needed to Support This Learning



	5.NBT.B.5  Fluently multiply multi-digit whole numbers using the standard algorithm.
5.NBT.B.6  Find whole-number quotients of whole numbers using strategies based on place value, the properties of operations, relationship between multiplication and division (equations, rectangular arrays, and/or area models).  

	Method for determining student readiness for the lesson
	Use the Motivation activity as a formative assessment to determine the level of understanding of division.



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice does this address? How is each Practice used to help students develop proficiency?

	Warm Up




	Review relationship between division and multiplication as inverse operations:
Ex. If 28 × 7 = 196, then 196 ÷ 7 = ?
If 162 ÷ 6 = 27, then 27 × 6 = ?
Given a multiplication equation:  138 × 23 = 3174, write a related division equation.

	

	Motivation



	· As a formative assessment, give groups of 3 or 4 the following problem to be completed by a method(s) of their choice on poster paper (manipulatives such as digi-blocks, base ten blocks, cm cubes, counters, etc. can be available for student use):
· You have a bag of candy with 135 pieces to share with 8 friends.  How many pieces will each person get?
· After 5 minutes, have students display posters for a gallery walk.  Poster can be flat on desk top to display manipulatives, if used. Give students 3 minutes to look at the different papers to determine the different strategies used to solve the problem.
· Lead a class discussion of strategies used.  
· How were manipulatives used to represent the division?
· What kinds of pictures were drawn to represent the division?
· Did any students use the standard algorithm? (to be used in the first step of Activity 1)
· Which method was the most efficient to divide a number of this size?
	

	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:
· Principle I: Representation is present in the activity.  
Combined with the Warm-up and Motivation, this activity highlights patterns, big ideas, and relationships inherent in the standard division algorithm.
· Principle II: Expression is present in the activity.  This task encourages students to “stop and think” before choosing the correct category and prompts them to categorize.  Moreover, the activity provides alternatives in the requirements for rate and timing allowed to interact with the manipulatives.
· Principle III: Engagement is present in the activity. The task allows for collaboration and active participation that permits students to explore, experiment, and act as peer mentors.  

Directions:

Teacher should check Digi Block Site (see supporting information at end of this document) before doing this activity.
Modeling with base-ten blocks:
· Have students work with a partner.  Provide each group with a piece of poster/chart paper and a set of base-ten blocks.  Have students draw large circles (12 or 15 circles depending on the divisor) on their paper. 
· Provide a problem:
Suppose you have a bag containing 156 pieces of candy.  You want to “fair share” or divide the candy among 12 people.  
· Using the base ten blocks, have students display the division using the circles on the paper.  Have students fair share 156 into 12 circles as 100s, 10s and 1s.  Regrouping may need to be done along the way.  (See completed example below.)  



























· Provide additional examples as needed.

	Students should make sense of the problem and persevere in solving it as they plan a pathway to the solution and evaluate their progress and change course if necessary. (SMP #1)

As students model with mathematics, they should reflect on whether the results make sense and possibly improving or revising their model.  
(SMP# 4)

	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:
· Principle I: Representation is present in the activity.  
This activity presents students with an explicit opportunity for spaced review and practice with traditional and non-traditional division algorithms. 
· Principle II: Expression is present in the activity.  It uses prompts, diagrams, and visual models of the processes involved. 
Principle III: Engagement is present in the activity. The task requires students to explicitly formulate and restate goals.    

The following is from “Progressions for the Common Core State Standards in Mathematics.  April 7, 2011.  Use this as a model for the step BEFORE learning the “standard algorithm.”

[image: ]




Modeling of traditional algorithm:
· Use the example from “motivation” to guide students through the steps of the traditional algorithm 
· Introduce a real-life problem with a two-digit divisor and 4-digit dividend using the traditional algorithm:
     An auditorium can seat 3125 people.  If there are 
     25 rows, how many seats are in each row? Have  students estimate an answer for 3125 : 

  Algorithm                   Teacher Dialogue

 (
1
25
62
1
12
25
  62
  50
  125
 
125
0
)25          How many groups of 25 are there in 31?
                                There is 1 group of 25 in 31.

       25            1 × 25 = 25.
                                     31 - 25 = 6. 
                                     Bring down the 2.
                               

       25         How many groups of 25 are there in 62?
                                    There are 2 groups of 25 in 62.
                              
                                        2 x 25 = 50   
                                         62 -  50 = 12
                                         Bring down the 5.  


 (
2500
 
  
625
  500
  125
  125
)                How many groups of 25 are there in 125?
                                       There are 5 groups of 25 in 125. 

                                        25 x 5 = 125.



· Provide a second example for the process above. (Standard Algorithm.)  Use 6384 ÷ 32.
· NOTE:  Before using the standard algorithm method, you might want to have students estimate an answer for:  6384 ÷ 32, for example, ask them to think about how many groups of 30 would be in 6000.  Compare estimate with actual quotient. 

	Make sense of problems and persevere in solving them by expecting students to plan a strategy for completing the division and by monitoring their progress and reassessing their answers.  
(SMP# 1)

Reason abstractly and quantitatively by requiring students to make sense of quantities and their relationships to one another.  
(SMP # 2)

Look for and make use of structure by having students see the overall process of division and still attend to the details.  
(SMP# 8)




	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:
· Principle I: Representation is present in the activity.  
Combined with the Warm-up and Motivation, this activity presents students with an explicit opportunity for spaced review and practice with integers and additive inverses. 
· Principle II: Expression is present in the activity.  This task encourages students to “stop and think” before choosing the correct category and prompts them to categorize.  Moreover, the activity provides alternatives in the requirements for rate and timing allowed to interact with the manipulatives.
· Principle III: Engagement is present in the activity. The task allows for collaboration and active participation that permits students to explore, experiment, and act as peer mentors.    

Directions:

Pass the Paper:  
· With a partner, one student will copy a problem provided by teacher on a sheet of notebook paper (can turn notebook paper to landscape position to use lines to help organize work) or grid paper and complete the first step of the standard division algorithm.
· Pass paper to partner to continue with the next step of the algorithm.  Continue this process until the problem is solved.  Encourage students to work together, if needed, and to check each previous step for accuracy.
· Class discussion:
· What helped you determine what to do for the next step?
· While helping your partner, what suggestions did you make?
· What have you learned from this process?  
· Lining up numbers correctly for place value accuracy
· Checking for accuracy as you go
· Using estimation to make sense of the answer

	Construct viable arguments and critique the reasoning of others by listening to the arguments of others and ask useful questions to determine if an argument makes sense. (SMP#3)

Students should attend to precision and calculate efficiently and accurately.  (SMP#6)



	Activity 4

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


	UDL Components:
· Principle I: Representation is present in the activity.  
This activity presents students with an explicit opportunity for spaced review and practice with traditional and non-traditional division algorithms. 
· Principle II: Expression is present in the activity.  It uses prompts, diagrams, and visual models of the processes involved. 
· Principle III: Engagement is present in the activity. The task requires students to explicitly formulate and restate goals.    

Directions:

Placemat activity:  
· Provide each student in a group of 3 or 4 with a different problem to complete independently (in a group of 3, one student can complete 2 problems).  Use problems without remainders:  4632 ÷ 12, 7722 ÷ 18, 4368 ÷ 52, 2494 ÷ 29 (sum = 985)
· When each group has completed their problems, rotate papers once to the right.  Check the problem and discuss any errors. Corrections can be made, if needed.  
· Have students find the sum of their quotients and write on their paper.  Teacher checks the sum to formatively assess whether the problems have been done correctly.  If the sum is incorrect, students in the group must review their problems to find the errors and make corrections.  
· Review the steps of the traditional algorithm

	Students should attend to precision as they communicate precisely with others and try to use clear mathematical language when discussing their reasoning.  
(SMP# 6)

Students should look for and make use of structure as they apply general mathematical rules to specific situations.  
(SMP#7)

Look for and express regularity in repeated reasoning as they continually evaluate the reasonableness of their intermediate results.  (SMP# 8)


	Closure




	Using the motivation/candy problem:
· Determine whether the algorithm method could have been used to solve the problem.  
· Justify why or why not.
	




	Supporting Information

	Interventions/Enrichments
· Students with Disabilities/Struggling Learners
· ELL
· Gifted and Talented






	Digi-Blocks - http://www.digi-block.com/ - Division “how to” video 

National Library of Virtual Manipulatives - nlvm.usu.edu/ - Rectangle Division

Progressions for the Common Core State Standards in Mathematics
(4/7/11), pgs. 14-16

Base ten blocks to reinforce division concepts

Enrichment/G & T – students could find real-world problems where multi-digit division is necessary to solve the problem

	Materials



	Imbedded in Lesson Plan Activities
Chart paper 
Various suggested manipulatives

	Technology

	Imbedded above

	Resources



	http://www.digi-block.com/
http://ime.math.arizona.edu/progressions/
nlvm.usu.edu/
Progressions for the Common Core State Standards in Mathematics (4/7/11), pgs. 14-16
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