5th Grade
Reduce, Reuse, Recycle
Unit 4
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Reduce, Reuse, Recycle
Task #2 A and B
(This task builds from Task 1)
Adapted from North Carolina Department of Public Instruction

Student Objective:  “I can use number lines and/or area models to solve story problems.”

	Standards to Measure Task #2 A 
	Mathematical Practices

	5.NF.3 Interpret a fraction as division of the numerator by the denominator (a/b =

a ÷ b). Solve word problems involving division of whole numbers leading to answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to represent the problem.

5.NF.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction.

a. Interpret the product (a/b) × q as a parts of a partition of q into b equal parts; equivalently, as the result of a sequence of operations a × q ÷ b. For example, use a visual fraction model to show (2/3) × 4 = 8/3, and create a story context for this equation. Do the same with (2/3) × (4/5) = 8/15. (In general, (a/b) × (c/d) = ac/bd.)

5.NF.6 Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the problem.
	2. Reason abstractly and quantitatively

 7 Look for and make use of structure.


Materials:
student sheets, colored pencils, graph paper, students may draw their own area models , number lines and/or use fraction bars
	G
Engage Students with the Goal
	State and Rate

Objective:  “I can use number lines and/or area models to solve story problems.”

Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback

	A
Access Prior

Knowledge
	Have student compare the number line model to fraction bar models
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	Nonlinguistic Representation
Identifying Similarities and Differences



	N
New Information
	During this part of the lesson, students will return to the idea of working with number line models. Students will be introduced to the fraction bar model.

Post examples of number line models:
During this first part of the lesson, students will be working to make sense of the quantities in the problems and how they are related to the resulting amount. They will be using models and do not need to develop an algorithm or to notate their work with equations. During the discussion, there will be opportunities to link their models and ideas to the models from the previous lesson. These problems will allow students to think of multiplying a fraction by a whole number as finding a/b (part) of a whole number (the group).
Introduce the story context: 

A fifth grade class was collecting recyclables for a drive and then celebrated their success with an ice cream party. We are going to be solving problems about the drive and the party. We will be using fraction bars as models to solve the problems.
Let’s look a this first problem together: 

(Write the problem on a chart or board)

Stephen and Raul were looking at the how their class was doing on the recycling drive. They noticed that they were ½ way to their goal of 60 cans.

Introduce a bar model (note that this can be shown horizontally or vertically). Ask student where they think the boys saw the rectangle shaded for their class. Encourage students to explain how they know that the class has collected thirty cans. Model the language ½ of 60 cans.

Continue the discussion by asking how many cans the class across the hall collected if they collected 1/3 of the 60 can goal?
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	Similarities and Differences
Nonlinguistic Representation
Cues, Questions, and Advance Organizers

	A
Application
	Students work with partners or in small groups to solve the three recycling problems on The Reduce, Reuse, Recycle activity sheet.
As students work, ask them:

How does your fraction bar model show the total of cans? How did you decide how to divide your bar? Which landmark numbers were useful as you found parts of the bar?
Pose questions that ask:

What is half of____?               What is 1/10 of _____?

How does your drawing help someone see the part of the goal that the class has met? Is there something you could add or do to your model to make it clearer?
During this phase of the lesson, the teacher will select and sequence student strategies and engage the class in a discussion that compares the methods that students used to solve the problems. The discussion will begin to assist students in relating the actions of dividing the bars to the multiplication of a whole number by a fraction.
Bring students back together and discuss the ways in which students used the fraction bars to solve the problems on their worksheet (The Reduce, Reuse, Recycle activity sheet)
Begin with problem 1: 
Some students may have thought of first dividing the bar in half and notating

20 and 20 and then dividing the halves in half again. Some students may have divided the bar in fourths and thought of 40 divided by four.
As students share their ideas, listen for opportunities to talk about how the story contexts are asking for students to consider a part of a whole (the whole being the number of cans or bottles).

Move students to the notation of the fraction (part) x (of) whole number. For problem one, notate with the students ¼ x 40 and state: we were solving to find out what ¼ of 40 bottles would be.

Possible questions to pose: 
How did the way you solve the problem show that you were finding ¼ of

40? Where do you see 4 parts?  Where do you see how much ¼ of 40 is? How much does the whole bar represent?

Possible Models:

Bar below shows 10 on first line, 20 on second 30 on third and 40 at end / shade in first part of bar to show that goal has reached 10 cans.
10 cans

10 cans

10 cans

10 cans

Discuss one additional problem taking time to discuss students’ ideas, relate the ideas to the context and the models.

Ask students what they are noticing about the products of these problems. Listen for statements that use language such as: a part of, dividing the whole goal into parts, or we took a fraction of. 
Allow students to build on each others’ ideas as they begin to work toward this generalization: the resulting product of a whole number and a fraction less than one will be greater than the fraction and less than the whole number factor 
Possible answers:
Since the classes didn’t reach the whole goal the number of cans is always less than the goal.
Since we are looking at a part of the goal (the number) the number we get is less.
Students have been working with given story contexts in this lesson that ask them to consider finding a portion of a whole number.

During the next phase of the lesson, students will be asked to write their own story contexts with a partner, and then exchange them with a new partnership. Each partnership will create a model for solving the problem, and then the two partnerships will come back together to see how the models connect to the problems.
Suggested questions:

What is the same about your two stories/ What is different?

How do your models show the parts of your story contexts?
	Cooperative Learning
Providing Feedback
Generating and Testing Hypotheses
Practice and Homework

	G
Revisit the Goal
	State and Rate

Objective:  “I can use number lines and/or area models to solve story problems.”

Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback


Evaluation of Students

Formative:

• Use the questions suggested above to assess student understanding as they interact with the problems and the models.

• Pose the essential question and ask students to respond in their journals. Assess which ideas of the lesson are in their responses.

• Student responses on the activity sheets will allow for assessing understanding of the ideas in the lesson.
Plans for Individual Differences

Intervention: 
Some students may need an opportunity to work with whole numbers and the unit fraction ½ with several problems before moving to other fractions. While the numbers in these problems will be accessible for most students some students may need to work with smaller numbers.
Extension:
Some students may benefit from additional opportunities for extending the work of the lesson. Ask students to write additional story contexts and prepare bar models that represent their problems. 

Name_________________________                       Date_____________
Reduce, Reuse, Recycle
Draw fraction bars to find how much each class has contributed to the recycling contest.

1. Stephen’s class has collected ¼ of the 40 bottles collected by the fifth grade classes. How many bottles have they collected?

2. Katie’s class has collected 1/10 of 50 cans collected by the fifth grade classes. How many cans have they collected?
3. The fifth grade classes have filled 1/ 5 of the 25 recycling bins in the school. How many bins have they filled?

Can Collection
Task #2 B
(This task builds from Task 1 and 2A)
Adapted from North Carolina Department of Public Instruction

Student Objective:  “I can use number lines and/or area models to solve story problems.”
	Standards to Measure Task #2B

	Mathematical Practices

	5.NF.3 Interpret a fraction as division of the numerator by the denominator (a/b =

a ÷ b). Solve word problems involving division of whole numbers leading to answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to represent the problem.

5.NF.4 Apply and extend previous understandings of multiplication to multiply a  fraction or whole number by a fraction.

a. Interpret the product (a/b) × q as a parts of a partition of q into b equal parts; equivalently, as the result of a sequence of operations a × q ÷ b. For example, use a visual fraction model to show (2/3) × 4 = 8/3, and create a story context for this equation. Do the same with (2/3) × (4/5) = 8/15. (In general, (a/b) × (c/d) = ac/bd.)

5.NF.6 Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the problem.
	2. Reason abstractly and quantitatively

 7 Look for and make use of structure.


Materials:
Colored Pencils, Graph Paper, students may draw their own area models , number lines and/or use fraction bars

 About How Much sheet, student sheet for Lesson 5.2.2 (Recycling Drive Part 2)
	G
Engage Students with the Goal
	State and Rate

Objective:  “I can use number lines and/or area models to solve story problems.”

Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback

	A
Access Prior

Knowledge
	Ask students to discuss this question with their partner:

2/4 = ¼ + ¼                 4/4 = ¼ + ¼ + ¼ + ¼
 What patterns do you notice in the products? How are the products related to the factors in the problems?
	Nonlinguistic Representation
Identifying Similarities and Differences



	N
New Information
	During this part of the lesson, students will be introduced to a set of fractions that are not unit fractions. The launch will begin with an estimation activity that links the previous set of problems to this set.

Remind students of the previous lesson and ask students to share ideas that they recall from the lesson

Show students the sequence of problems and ask them to estimate how the products will be changing.
Ask students: How does finding ¼ of 20 relate to finding 2/4 of 20?

How does 4/4 of 20 relate to finding ¼? To finding 2/4?
Use this opportunity to assess how students are decomposing the fractions to repeated additions of the unit fraction.
2/4 = ¼ + ¼ 4/4 = ¼ + 1/4 +1/4 +1/4 Show students the sequence of problems and ask them to estimate how the products will be changing.
Ask students: How does finding ¼ of 20 relate to finding 2/4 of 20?

How does 4/4 of 20 relate to finding ¼? To finding 2/4?

Use this opportunity to assess how students are decomposing the fractions to repeated additions of the unit fraction.

2/4 = ¼ + ¼ 4/4 = ¼ + 1/4 +1/4 +1/4

Which estimates were not reasonable and why?
Note: During this phase of the lesson it is not necessary to identify that the story contexts were multiplication problems or to record any equations. This is an opportunity for students to recognize the importance of the strategies they use to estimate and how the strategies allow them to check the reasonableness of their answers.
During this first part of the lesson, students will be working to make sense of the quantities in the problems and how they are related to the resulting amount. They will be using models and do not need to develop an algorithm or to notate their work with equations. During the discussion, there will be opportunities to link their models and ideas to the operation of multiplication. This will support the idea that b/d x a (b >1) is finding a part of a whole.
 Introduce the following problem by writing it on a chart or on the board:

Mr. Chandler has asked each class to try to reach a goal of 20 cans by the end of the week. One fifth grade class collected ¾ of the goal.
Draw a bar model and ask students how many cans the whole bar represents (20 cans). Remind students how they showed ¼ of the bar in the earlier lessons and ask them how they would show that ¾ of the goal was met.
Goal is 20 cans
5 cans

5 cans

5 cans

5 cans

Possible questions to ask:

How many cans would we have if we collected ¼ of the 20 can goal?

If we collected 2/4? If we collected ¾?

Can you tell me where there are three groups out of four groups in the diagram?

Why does each of the groups contain 5 cans?

Why would three groups of cans total 15 cans?
	Similarities and Differences
Nonlinguistic Representation
Cues, Questions, and Advance Organizers

	A
Application
	Students will work with partners or in small groups to solve the problems on the student sheet Recycling Problems Part 2. Note that all the problems require students to think about fractional parts of the total can goal which is 36. 
As students work ask them: 

How does your fraction bar model show the total of cans? How did you decide how to divide your bar? Which landmark numbers were useful as you found parts of the bar?
During this phase of the lesson, students will share their strategies and make connections among the different methods that students used to solve the problems. The whole group discussion will focus on similarities between the problems in this set and the previous set of recycling problems.

Begin the whole group discussion with Problem
 Ask for a student volunteer to draw the representation used to solve the problem. As students draw the bar and share their ideas, look for opportunities to discuss how they used their knowledge of unit fractions (1/4) and how they decomposed ¾ (¼+¼+¼).
Ask questions such as:

What does the whole bar represent? How many cans are represented in each of the four parts? How many cans in two parts? Three Parts?

Write the equation: ¾ x 36 = 27 on the board/ chart. Ask students how their responses to the questions above connect to the equation you have written. What does the 36 mean? What does it mean to have ¾ of 36 cans collected? Why is the result 27 smaller than 36?

Ask students to turn and talk to a partner about problem number 2. What would be an equation that would match your representation for problem number 2? Ask for volunteers to share and connect their ideas to both the bar representation and the story context.
Return to the essential question:
What patterns do you notice in the products? How are the products related to the factors in the problems?
Show the About How Much sheet from the beginning of the lesson. Ask students to assist you in recording equations for each of the problems:

1/4 x 20 = 5

2/4 x 20 =10

4/4 x 20 =20

Ask them what they notice about the size of the products and to explain the reason for the change in the products.
Possible Responses:

We always have a goal of 20 cans. The larger the fraction the more cans out of 20 we collected. 4/4 is a whole so we collected the whole number of cans which was 20.

We get a number less than 20 because we are only taking a part of 20.

During this discussion students will be moving to the generalization:

· The resulting product of a whole number and a fraction less than one will be greater than the fraction and less than the whole number factor.

Ask students to work with partners or in small groups to write and represent additional recycling problems in which the can collecting goal was 60 cans.
	Cooperative Learning
Providing Feedback
Generating and Testing Hypotheses
Practice and Homework

	G
Revisit the Goal
	State and Rate

Objective:  “I can use number lines and/or area models to solve story problems.”

Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback


Evaluation of Students

Formative:

· Use the questions suggested above to assess student understanding as they interact with the problems and the models.

· Pose the essential question and ask students to respond in their journals. Assess which ideas of the lesson are in their responses.

· Student responses on the activity sheets will allow for assessing understanding of the ideas in the lesson.

Plans for Individual Differences
Intervention: Some students may need an opportunity to work with whole numbers and the unit fraction ½ with several problems before moving to other fractions. While the numbers in these problems will be accessible for most students some students may need to work with smaller numbers.

Extension: Some students may benefit from additional opportunities for extending the work of the lesson. Ask students to write additional story contexts and prepare bar models that represent their problems.
Name_________________________                 Date__________

Can Collection  Part Two

The contest is coming to an end and the fifth grade classrooms are discussing how close they came to meeting their can colleting goals for the last day. Use fraction bars to find out how close to the goals each class is. The goal was to collect 36 cans each day.

1. Ms. Wright’s class has reached 3/ 4 of the can collecting goal.

2. Ms. Warren’s class has collected 2/3 of the cans they needed to reach the goal.

3. At the end of the day, Mr. Garcia’s class had collected 2/6 of the cans needed to make the goal.



Goal is 60





Goal is 60
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