


Student Task:

In this lesson, students will solve a problem involving placing a large number of cookies into containers, each having 8 cookies.  They will solve the problem in multiple ways that build toward an understanding of dividing multi-digit numbers by one-digit numbers when there is a remainder.

Materials:
Circular disks or other manipulatives to represent the cookies; containers to represent the containers; grid paper; task (attached).

Standards Addressed in the Lesson:
(NS 3.2
Demonstrate an understanding of, and the ability to use, standard algorithms for multiplying a multi-digit number by a two-digit number and for dividing a multi-digit number by a one-digit number; use relationships between them to simplify computations and to check results.
(NS 3.4
Solve problems involving division of multi-digit numbers by one-digit numbers.         

 MR 2.1
Use estimation to verify the reasonableness of calculated results.

 MR 2.4
Express the solution clearly and logically by using the appropriate mathematical notation and terms and clear language; support solutions with evidence in both verbal and symbolic work.

 MR 3.2 
Note the method of deriving the solution and demonstrate a conceptual understanding of the derivation by solving similar problems.
Mathematical Concepts:

The mathematical concepts addressed in this lesson:
· develop a conceptual understanding of division, using estimation to support that understanding, that leads to an understanding of a division algorithm.
· deepen the conceptual understanding of subtraction and multiplication and develop an understanding of the role they play in division.
Academic Language:
The concepts represented by these terms should be reinforced/developed through the lesson:

· estimate
Encourage students to use multiple representations, such as drawings, manipulatives, diagrams, words and number(s), to explain their thinking.

Assumption of Prior Knowledge/Experience:
· Ability to subtract.
· Ability to multiply by a one-digit number.
Organization of Lesson Plan:

· The left column of the lesson plan describes rationale for particular teacher questions or why particular mathematical ideas are important to address in the lesson.
· The right column of the lesson plan describes suggested teacher actions and possible student responses.
Key:
Suggested teacher questions are shown in bold print.

Possible student responses are shown in italics.

** Indicates questions that get at the key mathematical ideas in terms of the concepts of the lesson
Lesson Phases:

The phase of the lesson is noted on the left side of each page. The structure of this lesson includes the Set-Up; Explore; and Share, Discuss and Analyze Phases.
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	How do you set up the task?

· Solving the task prior to the lesson is critical so that:

· you become familiar with strategies students may use.

· you consider the misconceptions students may have or errors they might make. 

· you honor the multiple ways students think about problems

· you can provide students access to a variety of solutions and strategies.

· you can better understand students’ thinking and prepare for questions they may have.

· Planning for how you might help students make connections through talk moves or questions will prepare you to help students develop a deeper understanding of the mathematics in the lesson.

· It is important that students have access to solving the task from the beginning.  The following strategies can be useful in providing such access:

· strategically pairing students who complement each other.

· providing manipulatives or other concrete materials.

· identifying and discussing vocabulary terms that may cause confusion.

· posting vocabulary terms on a word wall, including the definition and, when possible, a drawing or diagram.

	How do you set up the task?

· Solve the task in as many ways as possible prior to the lesson.
· Think about how you want students to make connections between different representations and different strategies.

· Make certain students have access to solving the task from the beginning by:
· having students work with a partner.
· having circular disks or other manipulatives on students’ desks.

· making certain that students understand the vocabulary used in the task (estimate, estimation). The terms that may cause confusion to students could be posted on a word wall.  However, do not “teach” these terms prior to the lesson.  The word wall can be used as a reference if and when a confusion occurs.
· The terms that may cause confusion to students could be posted on a word wall.
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	Setting the Context for the Task

Linking to Prior Knowledge

It is important that the task have points of entry for students.  By connecting the content of the task to previous mathematical knowledge, students will begin to make the connections between what they already know and what we want them to learn.
· Having students explain what they are trying to find might reveal any confusions or misconceptions that can be dealt with prior to engaging in the task.  Do not let the discussion veer off into strategies for solving the task as that will diminish the rigor of the lesson.

	Setting the Context for the Task

Linking to Prior Knowledge

· You might begin by asking students to name their favorite cookies.  Then ask the students how many cookies come in the package.

· You might also have several packages of cookies with varying amounts of cookies in each package available to show students.

Ask a student to read the task as others follow along:

Mrs. Baker’s Cookies is making their cookies bigger.  Each container holds 8 cookies.  

If they make 264 cookies in one day, how many containers will they need every day? Explain how you know.

· Ask a student to state what they think they are trying to find in this problem.  (We are trying to find out how many containers of cookies there will be.)  Then ask one or two other students to restate what they are trying to find.
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	Independent Problem-Solving Time
It is important that students be given private think time to understand and make sense of the problem for themselves, and to begin to solve the problem in a way that makes sense to them.

Wait time is critical in allowing students time to make sense of the mathematics involved in the problem.

Facilitating Small-Group Exploration

What do I do if students have difficulty getting started?

It is important to ask questions that do not give away the answer or that do not explicitly suggest a solution method.

Possible misconceptions or errors:

It is important to have students explain their thinking before assuming they are making an error or having a misconception.  After listening to their thinking, ask questions that will move them toward understanding their misconception or error.  


	Independent Problem-Solving Time
· Tell students to work on the problem by themselves for a few minutes.

· Stress the importance of solving the problem in different ways.

· Circulate around the class as students work individually.  Clarify any confusions they may have, but do not tell them how to solve the problem. 

· After several minutes, tell students they may work with a partner or in their groups.

Facilitating Small-Group Exploration

Tell students they may now work with their partners (or small groups). As students continue working, circulate around the classroom.

What do I do if students have difficulty getting started?
Ask questions such as:  

· What are you trying to figure out?  
· How can you use your circle pieces to show me?
Possible misconceptions or errors:

Thinking of using 8 containers rather than 8 cookies per container.

Even though students may arrive at the correct numerical answer, this problem is an example of having an unknown number of “sets” or containers of cookies in which there are 8 cookies in each set.  Some students may think of the problem as 8 “sets” of containers of cookies with an unknown number of cookies in each set.  You might ask:

· What does the 8 mean in this problem? What are we trying to find? 
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	Facilitating Small-Group Exploration

 (Cont’d.)

Possible solutions:

Estimating the number of containers needed
Estimation skills are part of flexible thinking and reasoning in mathematics and allow students to judge the reasonableness of their answers.
Successive subtraction
Successive subtraction is a reasonable beginning strategy for division.  However, students will soon realize that it will take a long time to solve the problem using this strategy.


	Facilitating Small-Group Exploration

 (Cont’d.)

Possible solutions:

Estimating the number of containers needed
Students may begin by using estimation (i.e., 8 times 30 is 240 so they need at least 30 containers).  You might ask:

· About how many containers do you think they will need?  How do you know?
Successive subtraction

Students might also begin by subtracting 8 from 264 and then continuing to subtract 8 from the previous result. 

264             256            248          240

-  8              -  8            -   8          -   8

-----            -----            -----          ------ 

256            248            240          232
You might ask:

· **Why are you subtracting 8 each time?

· **How are you going to find out how many containers are needed?  

· **How can you record what you’re doing?

Students should state that they would count the number of 8’s they subtracted from 264.
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	Facilitating Small-Group Exploration

 (Cont’d.)

Making groups of 8
Making groups is another strategy for division that is more efficient than successive subtraction.  The key to linking this strategy to the algorithm for division is the recording of what has been accounted for in the total and what remains.



	Facilitating Small-Group Exploration

 (Cont’d.)

Making groups of 8

Students might also begin by making groups of 8 to represent 8 cookies in each container.  


OOOOOOOO      OOOOOOOO        OOOOOOOO


OOOOOOOO      OOOOOOOO    OOOOOOOO

You might ask:

· **How will you know when you have found the number of containers needed?
· **How can you keep track of how many groups of 8 you have?
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	Facilitating Small-Group Exploration

 (Cont’d.)
Combining estimation with other strategies
Students might also use a combination of strategies.  With any of the strategies used, it is important for students to record their results and be able to explain what they did.


	Facilitating Small-Group Exploration

 (Cont’d.)

Combining estimation with other strategies
Students might also use a combination of strategies.  

Example:

8 x 30 = 240.  We need at least 30 containers.

  264             

- 240                      

-----                     

   24            

We would need 3 more containers to hold 24 cookies, so it would take 33 containers to hold all of the cookies.

Example:

Estimation with making groups of 8:

8 x 30 = 240.  We need at least 30 containers.

264 – 240 = 24.  We need to package 24 more cookies.

There are 3 groups of 8 in 24.  So we would need 33 containers.

OPTION:  Using a calculator

· Find two ways to solve the problem without pressing the divide key.  **Record your methods and then explain each of them.





	Phase
	Rationale
	Suggested Teacher Questions / Actions and Possible Student Responses

	S

H

A

R

E

D

 I

S

C

U

S

S

A

N

D

A

N

A

L

Y

Z

E
	Facilitating the Share, Discuss, and Analyze Phase of the Lesson

What solution paths will be shared, in what order, and why?

The purpose of the discussion is to assist the teacher in making certain that students deepen their understanding of division. Questions and discussions should focus on the important mathematics and processes that were identified for the lesson.

** Indicates questions that get at the key mathematical ideas in terms of the goals of the lesson.

Possible Solutions to be Shared

Successive subtraction
Although successive subtraction is not the most efficient strategy for this problem, it is a reasonable strategy for division problems.  If students used this strategy, allow them to share what they were doing.  Then connect this strategy to another strategy such as estimation.

Connecting to estimating the number of containers needed
Highlighting estimation as an effective strategy for solving problems will indicate to students that estimation is important in determining if an answer is reasonable.


	Facilitating the Share, Discuss, and Analyze Phase of the Lesson

What solution paths will be shared, in what order, and why?

Possible Solutions to be Shared

Successive subtraction

You might begin with a solution in which successive subtraction was used.

· **Why did you subtract 8 each time?
· **How did you figure out how many containers were needed?  
· **Explain how you kept track of what you were doing.

Connecting to estimating the number of containers needed
You might say: 

· I saw some of you estimating the answer.  Explain how you used estimation for this problem?  Is there a way we could use your strategy with the previous strategy?  

Students should be able to give a reasonable estimate, such as 8 x 30, and then either add a series of 8’s until they reach 264, or subtract a series of 8’s from 264, until they reach 240.  Have them demonstrate this in front of the room. The you might ask:

· So how is this similar to subtracting 8 each time?
Students should state that multiplying 8 times 30 is the same as subtracting 30 8’s from 264. 
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	Facilitating the Share, Discuss, and Analyze Phase of the Lesson (Cont’d.)

· In order to eventually link the students’ strategies to the division algorithm, it is essential to discuss how they kept track of or recorded what they were doing.
SUMMARY

The purpose of this final question is to provide a link to the division algorithm.  
	Facilitating the Share, Discuss, and Analyze Phase of the Lesson (Cont’d.)

Ask:

· **How can we record what we did?  

· **How do we know how many containers are needed? 

Students should state that there would be 30 containers plus 3 more from the 3 8’s that were added or subtracted.
Making groups of 8

Revisit the estimation cited above and ask:

· What other ways could we find the number of containers?  (Call on a student who used groups of 8.)

· **How can you keep track of how many groups of 8 you used?
· **How can we find the number of containers needed?  Students should be able to state that they would have 30 containers plus three more groups of 8 or 33 containers.

· **How is this method similar to the previous one?  Students should state that both methods start with an estimation of the number of containers needed (8 x 30) and then finding how many additional groups of 8 are needed.

SUMMARY

Now suppose the company makes the cookies even bigger and only 5 cookies will fit in each container.  Describe how you could find how many containers they will need every day.  Show a way of recording your method.
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Cookie Containers

Fourth Grade: Quarter 2

1. If they make 264 cookies in one day, how many containers will they need each day?  

Explain how you know.



Cookie Containers

2. Now suppose they make the cookies even bigger and only 5 cookies will fit in each container.  If they still make 264 cookies in one day, how many containers will they need each day? Explain how you know.



POSSIBLE SOLUTIONS

Successive subtraction

Students might subtract 8 from 264 and then continuing to subtract 8 from the previous result. 

264             256            248          240

-  8              -  8            -   8          -   8

-----            -----            -----          ------ 

256            248            240          232    ………………   Students would find there are 33 8’s meaning 33 containers would 

be needed.

It is essential that students record their method so that a connection to an algorithm can eventually be made.

Estimating the number of containers needed

Students may begin by using estimation:

Ex.  8 x 30 = 240 .  There are still 24 cookies left.  8 x 3 = 24.  So, 33 containers would be needed.

It is essential that students record their method so that a connection to an algorithm can eventually be made.

Making groups of 8

Students might also begin by making groups of 8 to represent 8 cookies in each container.  


OOOOOOOO        OOOOOOOO         OOOOOOOO


OOOOOOOO        OOOOOOOO         OOOOOOOO

Students might continue until they have made 33 groups of 8 or they might do several groups of 8 and then try another strategy. 

It is essential that students record their method so that a connection to an algorithm can eventually be made.

Dividing 264 by 2; then dividing each subsequent number by 2 until there are 8 equal numbers






264




       132
  +
  132       There are 13 2 containers holding 2 cookies each.





  66    +    66
  +    66   +     66    There are 66 containers holding 4 cookies each.



       33 + 33 +33 + 33+33 + 33+33 + 33    There are 33 containers holding 8 cookies each.
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Add, subtract, multiply, and divide whole numbers.


Show relationships between operations.


Solve problems involving addition, subtraction, multiplication, and division.


Estimate reasonableness.








Number Relationships and Algebraic Reasoning


Arithmetic and algebra are guided by properties of operations and equivalence.





Commutative, associative, and distributive properties are inherent in the algorithms for operations of rational numbers.
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Summarize the Mathematical Concepts in the Lesson:





Computation involves taking apart and combining numbers in a variety of ways.  Division consists of the fair-sharing of the total amount among an equal number of sets, or the measuring out of the total amount into sets of equal sizes.


Algorithms are better understood when they follow, and are connected to, strategies invented by students.























Share, Discuss, and Analyze (pp. 9-10)





Share a variety of strategies.


Make connections between the strategies.


Build toward an understanding of a division algorithm.

















Set Up (pp. 4-5)


Set up the task:  							


Solve the task in as many ways as possible and consider misconceptions students might have.			


Link to prior knowledge:


Discuss favorite cookies, containers and possibly show some samples.

















THE LESSON AT A GLANCE





Explore (pp. 6-8)


Provide private think time for students to access the problem.


Address misconceptions and errors:


Identify misconceptions or errors and ask questions to move them towards the concepts of the lesson.


Assess and advance students’ learning through questioning:


Ask students to explain their thinking and reasoning and then pose questions that further their understanding.


Ask students to explain the thinking and reasoning of others.


Press students to use multiple representations and multiple strategies.














THE LESSON 
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Mrs. Baker’s Cookies is making their cookies bigger. Each container holds 8 cookies.
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Concept Lesson: Cookie Containers


Fourth Grade – Quarter 2


Note:	Developing an understanding of the mathematical concepts and skills embedded in a standard requires having multiple opportunities, over time, to engage in solving a range of different types of problems which utilize the concepts or skills in question.











