5th Grade
School Carnival
Unit 4
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School Carnival
Task #5
(This Task builds from Task 1,2,3,and 4)
Adapted from The North Carolina Department of Public Instruction.
Student Objective:  “I can multiply and divide fractions in story problems.”
	Standards to Measure 
	Mathematical Practices

	5.NF.7 Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.

a. Interpret division of a unit fraction by a non-zero whole number, and compute such quotients.

b. Interpret division of a whole number by a unit fraction, and compute such quotients. Use the relationship between multiplication and division to explain that 4 ÷ (1/5) = 20 because 20 × (1/5) = 4.

c. Solve real world problems involving division of unit fractions by non-zero whole

numbers and division of whole numbers by unit fractions, e.g., by using visual fraction models and equations to represent the problem.
	1.Make sense of problems and persevere in solving them

2. Reason abstractly and quantitatively

 7 Look for and make use of structure.


Materials:

Handout,   students may draw their own area models, number lines and/or use fraction bars, problem situation chart
	G
Engage Students with the Goal
	State and Rate

Objective:  “I can multiply and divide fractions in story problems.”
Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback

	A
Access Prior

Knowledge
	Tell Students:
“Let’s pretend we’re doing something special today! I’ll give you some clues about what it is….try to guess what we’re doing/”

Show students pictures of :

Balloons, tickets, booths, and etc.

Have them guess (Carnival)

Tell Students:

“We are having a school carnival and need to solve some problems that come up with the carnival.  Can you help me?”
	Nonlinguistic Representation
Identifying Similarities and Differences



	N
New Information
	The students will compare and discuss two division situations. They will share diagrams for the two situations and then identify the two types of division problems: sharing or grouping (partitive or measurement/quotative). 
They will be presented with a story context about Prizes at a School Spring Carnival.
Begin the lesson by asking the students to identify situations that might involve sharing. Remind students that fractions are numbers that represent a division relationship Ask students to work with a partner to represent the following two problems:
At the carnival there are 30 volunteers. We need volunteers at each of the five booths. How many volunteers will work at each booth?

The fifth graders face paint booth has 30 paintbrushes. We are putting the brushes in bags that hold 5 paintbrushes. How many bags do we make?
Questions to pose:

How can you illustrate the problem? 
What operation are you using?

Does the problem represent a sharing or grouping problem? 
Why do you think so?

What is the difference between a sharing and grouping problem?

What does the answer represent in a sharing problem? Grouping problem?

Can you give another example of a sharing problem? Grouping problem?
Let the students know that they will be working with both of these types of division problems over the next two days as they solve problems about the prizes at the school spring carnival.
	Similarities and Differences

Nonlinguistic Representation

Cues, Questions, and Advance Organizers

	A
Application
	The students will work with partners to represent and solve a collection of problems. As students work, they will draw upon the various models they have developed for multiplying fractions as well as ones that have been useful for division of whole numbers.
Ask the students to consider the following problem:

During the carnival, Ms. Garcia notices that there 5 bags of balloons. She wants to give ½ a bag of balloons to some of the volunteers. How many volunteers can she give ½ a bag to?
Ask students to turn and talk to a partner and to be ready to explain if they think the number of volunteers that will get bags will be more or less than 5 and why.
Possible responses: 
There are five full bags and since we are giving parts of the bags there will be more than five; there are two halves in one bag and four halves in two bags so it has to be more than five volunteers 

Ask a student volunteer to model the five bags with five fraction bars (wholes). Ask students how many halves they think are in five wholes and to work with a partner to draw or model with bars explaining their solution.
Ask students to consider how they might use a number line to represent the five balloon bags and the ½ bags. (a number line with five tick marks  representing the five balloons and then jumps of size one half beginning at zero and landing on 5 for a total of 10 jumps)
Students begin working in small groups on a collection of problems. (attached worksheet-School Carnival) 
As students work, Pose questions such as:

Where is the total number of_____ in your representation?

Which number represents the number of groups you have?

Which number represents the size of your groups?

How does the size of the quotient relate to the divisor?

The teacher will select and sequence student sharing of strategies.

The focus of the discussion will be on strategies for solving problems 3 (worksheet attached) followed by a comparison of the results for problems 3 
Bring the students back together and begin by discussing problem 3.

Discuss problem 3 and the strategies students used to solve the problem

Make sure to emphasize students’ various representations, their strategies, and their rationale or reasons for the strategies that they chose.
Compare the two problems by asking questions:

· How do the quotients differ? 
· How can you explain how they differ? 
· Could you write a problem that would give us a quotient that would differ in the same way for problem 1?
When we divide 5 by 1/4, there are four 1/4s in each whole bag. So we would multiply 5 x 4 (I have 5 wholes and each one has 4 fourths) to get 20. (Show this on a number line or with a bar model)
Pose the question:
 If the problem is 5 divided by 2/4. How can we reason the quotient?
Possible answers:

In this problem two 1/4s to make a prize bag. If we divide the 20 by 2 we get 10, which is the quotient. There are 10 2/4ths in 20.
Follow up by asking:

Will this reasoning work with all non-unit fraction divisors? Why?

When the divisor is a non-unit fraction what happens when you have a remainder?
To Elaborate the lesson 
Pose the following task:

When solving the task 15 divided by 1/3, your classmates have two different explanations.
Student 1: I know that 15 divided by 3 is 5. As a result I think the answer is 5.
Student 2: I think that if we have 15 cups of sugar in a jar and we were scooping the sugar with a scoop that was only 1/3 of a cup, then we would need 3 scoops to equal a cup. If we need 3 scoops per cup and we have 15 cups, then we need to scoop sugar 45 times.
Student 3: I know that 15 times 3 is 45. The answer is 45.
Is each student correct? Why or why not? What question would you ask each student about their answer?
	Cooperative Learning
Providing Feedback
Generating and Testing Hypotheses
Practice and Homework

	G
Revisit the Goal
	State and Rate

Objective:   “I can multiply and divide fractions in story problems.”
Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback


Evaluation of Students

Formative:

· While students work, observe them and pose questions to examine their mathematical understanding.
Summative: 

· Students’ work done throughout this lesson plan could be collected as a summative assessment.

Plans for Individual Differences
Intervention:

If students are struggling with the idea of dividing fractions, using manipulatives such as pattern blocks may help.

The hexagon pattern block could be a bag of balloons. The trapezoid (half of the hexagon) could be the amount that each volunteer gets. Students should see how many trapezoids they need in order to make 5 hexagons (bags of balloons).

Extension:

If students need an extension, use a mixed number for the starting amount.
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Name _______________________ Date ___________

School Carnival

As you solve each problem, think about whether the problem is a sharing or grouping problem. How does your representation show the problem type?

1. During the carnival, the ring toss booth needed more prizes. The principal brought 4 boxes of stickers. Each student that came to the booth received 1/5 of the box. How many students will get prizes before they run out?

2. The popcorn booth serves tubs that weigh ¾ of a pound. I have a box that weighs 6 pounds. How many tubs can I make from the box?

3. The face-painting booth has ¼ pint of paint. There are five fifth graders who want their faces painted. How much paint should we use for each child?

Table 2. Common multiplication and division situations.7
	
	Unknown Product
	Group Size Unknown

(“How many in each group?” Division)
	Number of Groups Unknown

(“How many groups?” Division)

	
	3 x 6 = ?
	3 x ? = 18, and 18 ÷ 3 = ?
	? x 6 = 18, and 18 ÷ 6 = ?

	Equal

Groups


	 There are 3 bags with 6 plums in each bag. How many plums are there in all?

Measurement example.

You need 3 lengths of string, each 6 inches long. How much string will you need altogether?
	If 18 plums are shared equally into 3 bags, then how many plums will be in each bag?

Measurement example. 

You have 18 inches of string, which you will cut into 3 equal pieces. How long will each piece of string be?
	 18 plums are to be packed 6 to a bag, then how many bags are needed?

Measurement example. 

You have 18 inches of string, which you will cut into pieces that are 6 inches long. How many pieces of string will you have?

	Arrays,4
Area5
	There are 3 rows of apples with 6 apples in each row. How many apples are there?

Area example.

What is the area of a 3 cm by 6 cm rectangle?
	If 18 apples are arranged into 3 equal rows, how many apples will be in each row?

Area example.

A rectangle has area 18 square centimeters. If one side is 3 cm long, how long is a side next to it?
	If 18 apples are arranged into equal rows of 6 apples, how many rows will there be?

Area example.

A rectangle has area 18 square centimeters. If one side is 6 cm long, how long is a side next to it?

	Compare
	A blue hat costs $6. A red hat costs 3 times as much as the blue hat. How much does the red hat cost?

Measurement example.

A rubber band is 6 cm long. How long will the rubber band be when it is stretched to be 3 times as long?
	A red hat costs $18 and that is 3 times as much as a blue hat costs. How much does a blue hat cost?

Measurement example.

A rubber band is stretched to be 18 cm long and that is 3 times as long as it was at first. How long was the rubber band at first?
	A red hat costs $18 and a blue hat costs $6. How many times as much does the red hat cost as the blue hat?

Measurement example.

A rubber band was 6 cm long at first. Now it is stretched to be 18 cm long. How many times as long is the rubber band now as it was at first? 

	General
	General a x b = ?
	a x ? = p, and p ÷ a = ?
	? x b = p, and p ÷ b = ?


7The first examples in each cell are examples of discrete things. These are easier for students and should be given before the measurement examples.

4The language in the array examples shows the easiest form of array problems. A harder form is to use the terms rows and columns: The apples in the grocery window are in 3 rows and 6 columns. How many apples are in there? Both forms are valuable.

5Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems include these especially important measurement situations.
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