Nancy Baumann
Multiplicative Candy Boxes
(This lesson was modified – original found at https://wikis.uit.tufts.edu/confluence/display/EarlyAlgebraResources/Multiplicative+Candy+Boxes+I)

Grade level:   4th
Objectives:
Students will demonstrate understanding of multiplicative comparison by writing solutions using symbolic notation for variables.

Common Core Standards Addressed:
4.OA.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.  
Materials:
· Three Opaque Boxes that hold up to 100 candies (Plastic Card File Boxes also work) labeled with their owners (Juan, Marcia).
· Individually Wrapped Hard Candy (i.e.: Jolly Ranchers)

· Rubber Bands (to help keep the boxes closed)

· Table of possible values (last page of this lesson)

· Handout:  page 1 of http://www.k-5mathteachingresources.com/support-files/multiplicativecomparisonproblems.pdf, 1 per student
· Pencils
· Paper
· Whiteboards and dry-erase markers  OR clipboards
Procedure:
Introduction:
1.    Ask students to get a whiteboard and dry-erase marker OR clipboard and sheet of paper [whichever you have in the classroom], pencil and take a seat in the community area.
2.    Tell students the lesson’s objective and related Common Core Standard (above).
3.    Hook:  My friend and I were shopping last week and she bought a cell phone cover that cost $8.00. I really liked a different sparkly one that the clerk said cost 3 times as much as my friend’s.  I couldn’t buy it because I didn’t know how much money I was going to need.  My poor phone still has no cover.
Activate prior knowledge:
-Remind students about writing number sentences.  Ask a student to tell what the number sentence would be for a 3-by-6 array.
Instruction/Exploration:
1. Comparing the Boxes
Show the students three identical boxes of candies, where one belongs to Juan and two belong to Marcia.  Explain:

Juan has one box of candies and Marcia has two boxes.

The three boxes have exactly the same number of candies in them.

What can we say about how many candies they have?

Talk about it with the class.  Ask the class questions like:  What do they know about how many candies Juan and Marcia each have?  What can they say? What do they know for certain?  What can they say about the relationship between their amounts? 

Ask the children to work individually to write and/or draw what they know about the boxes in their handouts on their whiteboards or clipboards.  

Observe the varieties of answers.  Choose a few examples to be discussed.  Some possible representations include: 

· Iconic or numerical instantiations (drawing of boxes with the same number of dots in each, statements that Juan has 6, Marcia has 12; Juan has 0, Marcia has 0)

· Line segments representing diverse amounts

· Symbolic (Question marks used for the amount in each box or use of letter(s) to represent amounts in each box).

Put examples from children on board.  Focus on:

· How children have represented differently the amounts for Juan and Marcia.

· How the ratio between Juan’s amount and Marcia’s amount is represented.

Show on the blackboard two vertical line segments, one of them being twice the length of the other, and ask which one might stand for Juan’s amount, which for Marcia’s amount

2. Present the table of possible values on the overhead from Page 2 to the class (as an overhead or smartboard file.  Explain that their job is to estimate how many candies they think there are in each box and, for each possible amount in a box, how many candies Juan and Marcia may have.  Teacher may need to place the candies on the table for a better visual.
Refer to students’ suggested amounts for a box not as predictions but as possible values.  We want to downplay the notion that we’re trying to guess the single correct value.

Write each student’s name in the first column, on the respective row.  That way, you can refer to the different row's as "Paul's prediction", "Susan's prediction" etc.  As “predictions” are entered make sure to note whether some students think others’ “predictions” are not sensible or possible.

For each prediction, ask the students to state how many candies, in total, Juan would have, and how many candies Marcia would have.  Write these amounts in the appropriate cell. 

If there is an inconsistency in the number presumed to be in the box and the numbers for Juan and Maria’s amounts, allow a student to change the answers. For each change, strike through the original number suggested (leaving it on the overhead) and place the new value next to it.

After the table has been tidied up, ask students to talk with a partner and decide whether they see any pattern.  Ask students to share their observations.  Carefully try to assess the pattern they are trying to articulate and encourage them to use precision.  Eventually, if not right away, some students will come up with the idea that Marcia will always have twice as much as Juan, and Juan will always have 1/2 as much as Marcia.  Refer to this as the ratio in their amounts.  But if the students use other expressions that are consistent with the mathematics, you can use those also.

Discuss what they see in the table.  Ask them, “How could we make them have the same amount?”

Explain that since we don't know yet how many candies are in each box, we are going to say that there are n candies and ask:

If n is the number of candies in a box, what can we write about the total number of candies that Juan has?  [n]

What can we write about the total number of candies that Marcia has?  [2n]

Wait for answers, discuss them, and guide the children to propose and/or to adopt notation with a letter standing for the amount in a box.  

Propose to use s to represent the number of candies that Marcia has.  Ask students:

If s is the number of candies that Marcia has, what can we write about the total number of candies that Juan has?  [s/2] 

What can we write about the number of candies in a box?  [s/2]


Teacher should capture the data from the table to use as an assessment.

3. Have students return to their seats.  Pass out the copies of the handout with the problems on it.  Model how to solve problem #1.  After, tell students to choose 5 problems they feel comfortable with and complete them on their own.  Have manipulatives ready and tell them to show their work and check it to make sure it makes sense.  The completed sheet is their exit slip.
Closing:
Tell students that we are often asked to compare things and many times multiplication can help us.  Go back to the problem in the introduction and ask a student to solve it for the class.
Assessment:
As students are solving the initial problem at the carpet, the teacher can observe the students’ responses on their whiteboards.  Student answers for the table exercise can be an informal assessment.  The teacher should capture the data and note which students had answers that were off the correct path.  The problems worksheet the students complete serves as a formative assessment.  Collect worksheets at the end of the allotted time as the exit slip.  The problems the students choose can be an indicator of how comfortable they are solving the problems.  Based on these two assessments, students can be grouped for the next day’s activities.
Differentiation:
Gearing Up:   
· For students that finish early, present the following multi-step challenge problem:
A teacher bought 12 packets of crayons. Seven of the packets had 9 crayons and the other five packets had 10 crayons. How many crayons did the teacher buy in all?
Gearing Down:  
· Modify the numbers in the tasks to be smaller.
Lesson Justification:
This lesson supports teaching for understanding for a number of reasons.  The lesson contains numerous CCSSM practice standards including allowing students to make sense of problems and persevere in solving them, model with math (using multiplication), and attend to precision while telling others their information for the table.  Having students write their answers on their whiteboards was an addition to the lesson that allows for an immediate informal assessment.  The addition to the lesson of the tasks handout allows students to investigate a numeric concept without direct instruction.  Previously there was no practice in the lesson.  There are a couple different strategies that could be used to solve the tasks and students can choose the problems they want to solve which helps provides equity.  Students in the concrete stage will use manipulatives or drawings to solve them while others will start using abstract thinking and write the number sentence right away.  
Overhead: Table of Possible Values




                  
Name: _________________________________ Date: ____________

	Student
	
	Number of candies in a box
	Juan’s total candies
	Marcia’s total candies
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