Fifth Grade
5th Sundae Celebration
Unit 2
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Sundae Celebration
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 
	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
	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
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Pose the question to the students….
”How many students do you think this ice cream will serve?”



	Nonlinguistic Representation

Identifying Similarities and Differences



	N

New Information
	During this part of the lesson, students will be introduced to the story context for the next two lessons. They will have an opportunity to make estimates for the types of problems they will encounter in the lessons.

• About How Much Ice Cream? (attached worksheet) Begin by engaging students in an estimation routine. This launch will be used as an opportunity to model how estimating will be useful as students solve problems.

• Share sheet “Ice Cream”. (attached worksheet)  Reveal and discuss one problem at a time. Ask students to predict how much ice cream was served and to explain their thinking.

• Ask students how they are making their estimates. Take note of strategies and misconceptions.

Questions to pose: 

What models or pictures were you visualizing?

How did you decide if your estimate would be more or less than 1?

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 phase of the lesson, students will be introduced to a number line model for solving problems that involve thinking about groups of unit fractions and then groups of non-unit fractions. They will be developing the idea that (a) groups of size b/d is an accumulation of b/d +b/d ….

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 how much ice cream was served at the party. We will be using number lines representations to solve the problems.

Let’s look a this first story context together: 
Amy helped serve mint chocolate chip ice cream. Her booth had paper bowls that hold ¼  cup servings. In the first five minutes, Amy served 3 students their bowls of ice cream. How much ice cream has she served?

Introduce a fraction number line. 
Draw a number line that has two tick marks for 0 and 1.

 Ask students how they could represent ¼ on the number line. How many ¼ would there be on this number line? Students may think of the idea that ¼ is ½ of ½, so they would mark ½. Then they would split the space between 0 and ½ in half again and mark that space as ¼.
____________________________________________________

0                      ¼                       1/2                        3/4                        1
Engage students in discussing how they would partition the number line into equal sized pieces.

Label tick marks on the number line showing 0/4  ¼  2/4  ¾  and 4/4. Point out the importance of the distances on the number line being equivalent.

Return to the story context. Ask students how they could represent the three scoops of size 1/4.

Mark 3 hops or moves of size 1/4 on the number line. Ask students how they might be able to record the three hops represented on the number line.
Possible responses are :   ¼ + ¼+ ¼ = ¾ or 3 groups of ¼ or 3 x ¼
	Similarities and Differences

Nonlinguistic Representation

Cues, Questions, and Advance Organizers

	A

Application
	Students work with partners or in small groups to solve the four ice cream problems on handout “Sundae Celebration”. (worksheet attached)
As students work, ask them:

How does your number line model show the amount of ice cream that was served? How did you decide how to divide your number line? Which landmark numbers were useful as you found parts of the bar?

Pose questions that ask:

What is 4 groups of 1/5?   What is 2 groups of 1/3?

How does your drawing help someone see the amount of ice cream that was served?   Is there something you could add or do to your model to make it clearer?
Note: Problem 4 shifts the focus to multiplying a whole number by a non-unit fraction. Observe how students use their strategies for the first three problems in solving this problem. As students are working, begin selecting strategies and ideas for students to share in the whole group discussion.
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 number of groups (as hops on the number line) and the size of the groups to the final product.
Bring students back together and discuss the ways in which students used the number lines to solve the problems.
Begin with problem 1.

One of the tables at the party has mint chocolate chip ice cream. The servings are 1/5 of cup. After five minutes, Ms. Coates had scooped out 4 servings. How much ice cream has she served?
As students share their ideas, listen for opportunities to talk about how the story contexts are asking for students to consider several groups of the same sized fraction.

Suggested questions to pose:

Is the amount of ice cream more or less than 1 full cup?

How do you know? Why is it less than 1 cup? How does the number line model show you that there have been four servings scooped out?

Involve students in thinking about a form of notation: the whole number x unit fraction. (4 x 1/5)
Ask students what addition problem is equivalent to 4 x 1/5. (1/5 +1/5+1/5 +1/5 = 4/5).

Ask students what they notice about the size of the product related to the size of the two factors. Begin by asking what they notice about the product of 4x5=20(product is larger than both factors)
Then move to: 4 x 1/5 = 4/5 (the product is smaller than one factor (4) and larger than the other factor (1/5). Ask them to consider the other two problems. Chart these and begin to articulate a general statement about what they are noticing and why.
When you multiply a whole number (not 0) by a fraction less than 1, your product is smaller than the whole number and larger than the fraction. 
Problem 2 

Hot fudge was a popular topping!  At the end of the party, there were 3 containers left with ½ cup each of hot fudge.  How much hot fudge was left?

(Have students discuss in their groups how they solved the problem.  As a whole class, share strategies used to solve the problem.)

The last problem in the set asks students to consider a non-unit fraction. Begin by asking the students how this problem is the same or different than the first three. ( It has a whole number multiplied by a non-unit fraction)

Ask students how Problem 4 is related to Problem 3.
Problem 3

At the sundae table, Lauren was serving mini marshmallows. She used 1/3 cup for each sundae. How much of the marshmallows has she used after making 2 sundaes?

Problem 4

During clean up time, Mr. Diaz found 2 gallon containers that were 2/3 full. How much ice cream was left?

*Problem 3 and 4 both have 2 groups of fractions that are thirds

*Problem 3 has a unit fraction 1/3. Problem 4 has 2/3.

*Problem 4 has a larger product than Problem 3
Ask students to assist you in drawing a number line that models problem 3 and then a number line that models problem 4.
Pose these questions:

Which number line has larger hops? How much larger are the hops?

How many 1/3 hops are there in 2/3? If you hop 4 hops of 1/3 where would you land on the number line? If you hop 2 hops of 2/3 where do you land?
As the students share responses to the questions, use the models of the number lines to make explicit the idea that although both problems involve thirds and 2 groups that problem 4 has hops that are double the size so the product is double the size. (Note: this work draws upon multiplication ideas of doubling with whole numbers and use of the distributive property.)

The following idea will continue to be explored in subsequent lessons but students should begin to consider how: 2 x 2/3 = 2 x (1/3 +1/3) = 2 x (2 x 1/3 )

Discuss that this means 2 groups of 1/3 and 1/3 or four groups of 1/3.

Ask students to point out where there are two groups of 1/3 and 1/3 on the number line model for problem 4. 
Pose questions such as: 
How are 2 groups of 1/3 and 1/3 (2/3) the same as 4 groups of 1/3?
Consider the following: How can we use the number line model to justify that 2 x 2/3 = 4 x 1/3?
Close by having students share any more ideas. Record these so that they are visible and so they can be revisited in the next lesson.
Students will be asked to rewrite problems 1 and 2 with non-unit fractions and to compare the products of each of the problems. Students will be challenged to work on problems where the result is known and they must decide the number of servings that were served.  

At the sundae table, Lauren was serving mini marshmallows. She used 1/3 cup for each sundae. One bag only had 2/3 of a cup. How many sundaes can she top?

Mr. Diaz has 4/6 of a container of chocolate ice cream. He wants to serve 4 mini servings. What size should each serving be?
	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:

Collect formative data and anecdotal notes through observations and questioning as students are working.

Plans for Individual Differences

Intervention:

If students are struggling they can use fraction manipulatives, such as fraction strips or fraction tiles. Sometimes those manipulatives, which are region models, are easier than number line models.
Extension:

For students in need of enrichment use an odd number of servings, such as 3 or 5 so that the fractional pieces are more complex.
About How Much Ice Cream

Choose the closest estimate.

We served 4 boxes that had 12 ice cream cones each. How many ice cream cones were served?
4
 
6 

40

 400

We served ½ a box that had 12 ice cream cones. How many ice cream cones were served?
2

 6

 12

 24

We had ½ a container of ice cream and ½ of what was in the container was scooped out.  How much was scooped out?

1 container 

½ of the container 
¼ of the container
Name_________________                                                Date__________

Sundae Celebration
Use fraction number lines to find out how much ice cream was served at the fifth grade party.

1. One of the tables at the party has mint chocolate chip ice cream. The servings are 1/5 of cup. After five minutes, Ms. Coates had scooped out 4 servings. How much ice cream has she served?

2. Hot fudge was a popular topping! At the end of the party, there were 3 containers left with ½ cup each of hot fudge.  How much hot fudge was left?

3. At the sundae table, Lauren was serving mini marshmallows. She used 1/3 cup for each sundae. How much of the marshmallows has she used after making 2 sundaes?

4. During clean up time, Mr. Diaz found 2 gallon containers that were 2/3 full. How much ice cream was left?
� HYPERLINK "http://www.google.com/imgres?q=container+of+ice+cream&um=1&hl=en&sa=N&rls=com.microsoft:en-us&biw=1024&bih=616&tbm=isch&tbnid=hyedLdOa0DQYpM:&imgrefurl=http://www.getthefive.com/articles/the-marketeer/your-ice-cream-is-shrinking-the-downsizing-of-the/&docid=P0dN83XAyJTO4M&imgurl=http://www.getthefive.com/media/uploads/article_images/6a00d83451db4269e200e5535765f58833-500wi.jpeg&w=430&h=328&ei=U0RzT4mTMarW2AWHi_SBDw&zoom=1" ���
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