5th Grade
Analyzing the PARTy
Unit 4
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Analyzing the PARTy
Task #3
(This Task builds from Task 1 and 2)
Adapted from The North Carolina Department of Public Instruction
Student Objective:  “I can use number lines and/or area models to solve story problems.”
	Standards to Measure 
	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

 After the Party activity sheet
	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
	What do each of these represent?
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	Nonlinguistic Representation
Identifying Similarities and Differences



	N
New Information
	This lesson will have a variety of problems and students will be choosing to use number lines or bar models to solve the problems. During this part of the lesson the teacher will engage the students in thinking about the different models that make sense for certain story contexts. Students will be estimating the products that result from taking parts of parts. 
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.
Invite students to think about the following question:

 “What patterns do you notice in the products? How are the products related to the factors in the problems?”  About How Much? (Task 3 worksheet) let them know they will return to it at the end of the lesson
Begin by engaging students in an estimation routine. This launch will be used as an assessment and as an opportunity to model how estimating will be useful as students solve problems.

Show students the sequence of problems and ask them to estimate how the products will be changing.

Begin with the following:

Is 2 x 1 greater than or less than 1?

Is 1/2 x 1 greater than or less than 1?

Is 3/4 x 1 greater than or less than 1?

Ask students how the problems are related and how they are different.

Three of the problems have one as a factor so you have one group of a certain size ( the problem with 2 as the size of the group will have the largest product)
Discuss how 2 x 1 is related to 2 x ½. 
Two groups of 1 is more than 2 groups of ½ or if I have a goal of 2 cans and I meet the goal ( multiply times one) I get more cans then if I have a goal of 2 cans and only meet half the goal.

Discuss the remaining problems:

Is 1/2 x 1/2 greater than or less than 1?

Is 1/2 x 1/2 greater than or less than 1/2?

Use this opportunity to assess how students are thinking of ½ of ½.

Ask: What do you think it means to find ½ of ½?
	Similarities and Differences
Nonlinguistic Representation
Cues, Questions, and Advance Organizers

	A
Application
	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. The students will be working to solve a problem that requires them to partition a number line or fraction bar and then to repartition a part of the bar. Only unit fractions will be used in these problems. Since students have been making sense of the notation in the previous lessons, it is helpful to begin writing the multiplication expressions next to the models as you work through the lesson.
Write the following problem on the board or chart:

Ms. Johnson’s class planned to collect ½ of their goal by Wednesday. On Tuesday morning they were 1/3 of the way to collecting ½ of their goal. How much had they collected?
Draw a fraction bar on the board or chart and shade in ½ the bar.
Ask the students what the shaded portion of the bar represents. 
(The shaded part represents ½ of the goal they want to reach by Wednesday.) Ask students what the whole bar represents.
Pose the questions: 

How could we show that they have only collected 1/3 of the ½? 
Students may say that they can divide or partition the shaded part into three parts. (Note: Students may not think of partitioning the un-shaded half as well/ discuss how it is important to keep the whole goal (bar) in mind as we think of parts of the parts).

XXXXXX
What part of the whole goal have they met by Tuesday? 
Where in the bar model do you see 1 out of 3 parts in the shaded half?

How much of their goal have they met at that point? 
Where do you see 6 parts?
 Why does the yellow part show 1/6 and not 1/3?

It may be helpful to relate the bar to a whole number if students are not making sense of the six partitions.
For example consider that that the goal is 30 cans and they plan to collect ½ by Wednesday (15 cans). If they collect 1/3 of the 15 cans by Tuesday, they have collected 5 cans which is 1/6 of their goal of 30 cans.
Students will now continue working on similar problems with a partner or in small groups. As students work, make note of which students are using number line models and which are using fraction bar diagrams. Do they consider the story context as they make choices about the models they are using? How are students considering the whole as they partition their diagrams? Ask students how their diagrams connect to their story contexts.
During this phase of the lesson, the teacher will select and sequence student strategies for solving the problems. The discussion will focus on what it means to find a part of a part and how the representations both show the whole, the part and the part of that part. Students will begin to notice that the result of multiplying a fraction by a fraction (both less than one) results in a fraction that is less than both fractions.
Begin the discussion with problem 1 on the After the Party handout.

The fifth grade collected ½ of the cans in the school recycling bins Mr. Chang’s class collected ¼ of those cans. How much of the cans in the bins were collected by Mr. Chang’s class?
As students share their solutions and representations ask:

How did you first partition or mark your bar/ number line?(two parts)
What did those parts show? (the whole divided into two parts) 
How did the number of parts match the denominator? 
How did you decide how much to shade? ( one out of the two to show ½)
When you took ¼ of the half you broke each half into fourths. How many parts were in whole after that? (eight) 
What part of the fractions in the problem told you how to partition the bar/ number line? (the denominators)? 
What part of your representation shows how much of the cans were collected by the fifth grade? By Mr. Chang’s class?

What equation could we write for this situation? (1/4x ½ =1/8)

Why is our product 1/8 smaller than the ¼ and the ½?

Choose another problem to continue a similar discussion.
Post the representation for problem number 5. 
Select two to three students to share their story contexts and discuss how they match or do not match the representation. 
Ask students what multiplication equation would represent the models/ story contexts(1/ 5 x 1 / 2 = 1 /10)

On a chart record the multiplication expressions for each of the problems on which the students worked. Ask students what they notice about the products and the factors, and encourage students to make a general statement about what happens when you take a part of a part.

Students can pair up to share the story contexts they wrote for problem five and discuss how the representations match the stories they wrote.

Students can also create additional representations and switch with a partner who then writes a story context.
	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.

• 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 support in keeping track of the different partitioning moves they have made. Suggest using different colored pencils.
Extension:

Students in need of an extension could solve an alternative task- instead of 1/3 of ½, they could look at 1/6 of 1/3 of ½.
About How Much?

Is 2 x 1 greater than or less than 1?

Is ½ x 1 greater than or less than 1?

Is ¾ x 1 greater than or less than 1?

Is ½ x 2 greater than or less than 1?

Is ½ x ½ greater than or less than 1?

Is ½ x ½ greater than or less than ½?

Name_________________________                                     Date_________________

After the Party!
After the party there were some questions that the students and teachers wanted to answer. Solve each problem using number lines or fraction bars.

1. The fifth grade collected ½ of the cans in the school recycling bins Mr. Chang’s class collected ¼ of those cans. How much of the cans in the bins were collected by Mr. Chang’s class?

2. At the end of the ice cream party, there was 1/3 a container of whipped cream. The principal use ½ of that container for his sundae. How much whipped cream did he use?

3. The Community Center has large recycling bins for the neighborhood to use. Of all the bins, ¼ are for recycling cans. If Lance Elementary School filled 1/3 of the can bins, how much of all the bins did they fill?

4. The fifth grade teachers noticed that there was 1/5 of ½ gallon of strawberry ice cream left. How much strawberry ice cream was left?

     5. Write a story context for this representation:

	xxxxxxxxxxxxxxxxxxx
	xxxxxxx
	
	
	


X= goal

Shaded area = part collected
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