Lesson Plan: 5.NF.A.1 and 5.NF.A.2 Unlike Denominators
(This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	Number and Operations-Fractions/Grade 5

	Unit

	Use equivalent fractions as a strategy to add and subtract fractions.

	Essential Questions/Enduring Understandings Addressed in the Lesson
	How can models be used to compute fractions with like and unlike denominators?
How are models used to show how fractional parts are combined or separated?
Why do we need common denominators to add or subtract fractions?
How do I explain how changing the size of the whole affects the size or amount of a fraction?
How can understanding fractions make your life easier?

Two different fractions are equivalent when they represent the same amount.
Select and use the appropriate operations in the solution of real world problems involving addition and subtraction of fractions.
fractions
Use a variety of strategies to add and subtract fractions.
The relationships and rules that apply to whole numbers also apply to fractions. 


	Standards Addressed in This Lesson



	5.NF.A.1  Add and subtract fractions with unlike denominators
5.NF.A.2  Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators

It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practice make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.

	Lesson Topic

	Add and subtract fractions with unlike denominators

	Relevance/Connections


	5.NF.A.3  Interpret a fraction as division of the numerator by the denominator and solve word problems.
5.NF.A.4  Apply/extend previous understandings of multiplication to multiply a fraction or a whole number by a fraction.
5.NF.A.5  Interpret multiplication as scaling.
5.NF.A.6  Solve real world problems involving multiplication of fractions and mixed numbers
5.NF.A.7  Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.  


	Student Outcomes



	Students will:
· add and subtract fractions with unlike denominators.
· solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators.
· create equivalent fractions with fractions with unlike denominators.


	Prior Knowledge Needed to Support This Learning



	4.NF.B.1   Explain why a fraction  is equivalent to a fraction  by using visual fraction models, with attention to how the number and size of the parts differ even though the two fractions themselves are the same size Use this principle to recognize and generate equivalent fractions.
4.NF.B.2    Compare two fractions with different numerators and different denominators.
4.NF.B.3a  Understand addition and subtracting of fractions as joining and separating parts referring to the same whole.
4.NF.B.3c  Add and subtract mixed numbers with like denominators.
4.NF.B.3d  Solve word problems involving additions and subtraction of fractions referring to the same whole and having like denominators..

	Method for determining student readiness for the lesson

	See Figure 1 for pre-assessment activity.



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice does this address? How is each Practice used to help students develop proficiency?

	Warm Up

	Pre-Assessment (See Figure 1) 
	

	Motivation


	The PTA is having a bake sale to raise funds for the assembly committee.  The 5th grade students are going to make fudge and brownies to sell at the bake sale. 
  
	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary






	UDL Components:
· Principle I: Representation is present in the activity.  Prior knowledge is activated using common topics of cooking and using recipes to anchor new fraction concepts. Different font-colors in the two recipes emphasize key ingredients and enhance compare/contrast tasks and enhance compare/contrast tasks. 
· Principle II:  Expression is present in the activity.  It provides students with scaffolds that can be gradually released as students gain independence and skills.  
· Principle III: Engagement is present in the activity. Tasks are designed so that outcomes are authentic and purposeful.  They invite personal response, evaluation and reflection regarding each student’s process.  
Directions:
Student Handout (See Figure 2)
Have a whole class discussion about how much of each ingredient you need to make these fudge and brownies recipes.  This would be a great opportunity to explore the concept of estimating fractions.  The teacher can pose the following questions to initiate discussion:
· What do you notice about these two recipes that is interesting?
  
· Create a number sentence that uses the words “greater than” or “less than” to compare the amounts of sugar, butter, walnuts, and/or vanilla in each recipe.


· Would 5 cups of sugar be enough to make both recipes?  Explain your reasoning using models and/or drawings.


	
Students will make sense of problems and persevere in solving the problem as they discover what information is given and what strategies you might try. 
(SMP #1)

Students will construct viable arguments and critique the reasoning of others as they discuss the solution to the problem. 
(SMP #3)













	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	UDL Components:
· Principle I: Representation is present in the activity. 
Inclusion of actual measuring tools and packages of recipe ingredients helps ensure that students clearly perceive important aspects of the task.  These materials may clarify unfamiliar terms and syntax, and may connect to students’ experiences and prior knowledge.  In addition, different font-colors in the two recipes emphasize key ingredients and enhance compare/contrast tasks. 
· Principle II:  Expression is present in the activity.   The online activity provides students with alternatives for physically responding while indicating selections (e.g., marking with pen and pencil versus mouse control versus keyboard commands instead of a mouse).  
· Principle III: Engagement is present in the activity. 
This activity is designed so that outcomes are authentic.  Students are provided opportunities for collaboration and peer support.  
Directions:
Student Handout (See Figure 3)

The PTA predicted that the 5th grade will need to make enough fudge and brownies for approximately 90 people. Will the above recipes be enough for the 90 people?  How do you know?  Why do you think that?
Teacher can review with a model to show how to find equivalent fractions using various methods.  ie fraction strips (http://www.abcya.com/fraction_tiles.htm and Figure 5), number-line, paper/pencil, etc.  This should be a review of this skill.
Small Group Suggestion: This would be a great opportunity for the teacher to bring in the ingredients for the above recipe to allow the students to become familiar with how items are packaged and how they are measured.  Lead students to notice that some ingredients are measured in weight versus volume. Allow students to compare a stick of butter versus a tub of butter.  “What are some things you notice on the package of the stick of butter?  Would you buy a stick of butter, a pound of butter, or a tub of butter? Explain your choice.”  
Student Task: With a partner/group, decide how many batches of each recipe the 5th grade will make.  Then create a shopping list of the ingredients needed to make enough fudge and brownies for approximately 90 people.  Explain your reasoning.
Student Handout (See Figure 3)


	Students will plan a pathway to make sense of problems and persevere in solving this problem. 
(SMP #1)


As students attend to the meaning of the quantities and not to just computing them they are using quantitative and abstract reasoning. 
(SMP #2)

As the students work in pairs or in groups they will construct viable arguments and critique the reasoning of each other.
(SMP #3)

Students will look for and express regularity in repeated reasoning as they work the problems and notice the patterns that keep reoccurring. 
(SMP #8)


























	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	UDL Components:
· Principle I: Representation is present in the activity. Through the preceding tasks, students build on their prior work to reinforce new knowledge.  The font size for print may be enlarged, depending on the needs of individual students. 
· Principle II:  Expression is present in the activity. Students are given an opportunity to use a variety of manipulatives, (e.g., hand-held and virtual fraction strips, number lines, etc.) and calculators to help determine equivalent fractions.  The sequence of activities and tasks in this lesson assist students in recognizing sequences and schedules of steps.
· Principle III: Engagement is present in the activity. This task encourages active student participation, exploration and experimentation.  Student collaboration and communication supports their ability to determine answers to authentic problems.

The cafeteria manager has agreed to donate the following leftover ingredients from yesterday’s dessert to be used in the fudge and brownie recipes:
· 6  cups of sugar
· 1   cups butter
· 2 cups walnuts
· 4 teaspoons vanilla

Student Handout (See Figure 4)

Student Task: Recalculate your shopping list to reflect how much you will have left to purchase from the store, to make the fudge and brownies for approximately 90 people.
	Students will need to make sense of problems and persevere in solving it as they plan a strategy to work this problem. 
(SMP #1)

The students will construct viable arguments and critique their reasoning as they work in groups to solve the problem.
(SMP #3)

Students must calculate efficiently and accurately as they solve the problem.
(SMP # 6)

Students will need to see the overall process of the problem and still attend to details as they look for and express regularity in repeated reasoning. 
(SMP #8)


	Closure





	Hand Out Student Sheet 1
1. Have students find a recipe using a cookbook or a website that contains at least 3 fractions. 
2. Re-write the recipe with double the original amount for each ingredient. 


	



	Supporting Information

	Interventions/Enrichments
· Students with Disabilities/Struggling Learners
· ELL
· Gifted and Talented








	Special Education/Struggling Learners 
· Models, fraction strips, number line models along with other material should be provided for students who are struggling with disabilities.
· The vocabulary needs to be explained for students who cannot understand the language.
ELL
· Number line models, fraction strips and models should be used with students who are struggling with the language.
· Students need to have the concept of baking and measurement explained to them in different ways.
· The math vocabulary should be put into simpler words for the students who are having difficulties with the English language.
Gifted and Talented
· Increasing or decreasing the number of batches serving people is a method for showing how much the students understand this concept.


	Materials



	Fraction Models/Manipulatives
Fraction strips (Figure 5)
Number lines
Grid Paper
Calculators
Computer 
Various types of measuring cups


	Technology


	Fraction Tiles Virtual Manipulatives - http://www.abcya.com/fraction_tiles.htm 
Calculator

	Resources
(must be available to all stakeholders)
	National Library of Virtual Manipulatives
www.kraftrecipes.com
 www.cooks.com
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Figure 1
(Recipes have been altered for math purposes) 

	Old Fashioned Fudge

	2 cups sugar

	cup butter

	  cup evaporated milk

	 1 Jar (7 oz.)  marshmallow crème
Jar 2 cups semi-sweet chocolate chips

	cups chopped walnuts

	1 teaspoons vanilla

	

	

	

	Makes 2 dozen servings


	Fudge Nut Brownies

	 cup butter

	2 cups of sugar

	1 teaspoons vanilla

	teaspoon baking soda

	cup flour

	1 cups cocoa

	3 eggs

	teaspoon salt

	cup walnuts

	Makes 2 dozen servings













Pre-Assessment

1. Which recipe uses more sugar?  Explain your understanding using words, numbers, models, and/or drawings. 




2. About how much sugar would you need to make both recipes?  Explain your reasoning.




Figure 2 - (Recipes have been altered for math purposes) 
	Old Fashioned Fudge

	2 cups sugar

	cup butter

	  cup evaporated milk

	 1 Jar (7 oz.)  marshmallow crème
Jar 2 cups semi-sweet chocolate chips

	cups chopped walnuts

	1 teaspoons vanilla

	

	

	

	Makes 2 dozen servings


	Fudge Nut Brownies

	 cup butter

	2 cups of sugar

	1 teaspoons vanilla

	teaspoon baking soda

	cup flour

	1 cups cocoa

	3 eggs

	teaspoon salt

	cup walnuts

	Makes 2 dozen servings














Figure 3 - (Recipes have been altered for math purposes)
	Old Fashioned Fudge

	2 cups sugar

	cup butter

	  cup evaporated milk

	 1 Jar (7 oz.)  marshmallow crème
Jar 2 cups semi-sweet chocolate chips

	cups chopped walnuts

	1 teaspoons vanilla

	

	

	

	Makes 2 dozen servings


	Fudge Nut Brownies

	 cup butter

	2 cups of sugar

	1 teaspoons vanilla

	teaspoon baking soda

	cup flour

	1 cups cocoa

	3 eggs

	teaspoon salt

	cup walnuts

	Makes 2 dozen servings














Student Task:
With a partner/group, decide how many batches of each recipe the 5th grade will make.  Then create a shopping list of the ingredients the 5th grade will need to buy to make enough for approximately 90 people.  Explain your reasoning.


Teacher Note:  Activity 2 allows an opportunity to have your students use manipulative tools, such as fraction strips, number lines, virtual fraction strips, etc.
Figure 4 - (Recipes have been altered for math purposes)
	Old Fashioned Fudge

	2 cups sugar

	cup butter

	  cup evaporated milk

	 1 Jar (7 oz.)  marshmallow crème
Jar 2 cups semi-sweet chocolate chips

	cups chopped walnuts

	1 teaspoons vanilla

	

	

	

	Makes 2 dozen servings


	Fudge Nut Brownies

	 cup butter

	2 cups of sugar

	1 teaspoons vanilla

	teaspoon baking soda

	cup flour

	1 cups cocoa

	3 eggs

	teaspoon salt

	cup walnuts

	Makes 2 dozen servings













The cafeteria manager has agreed to donate the following leftover ingredients from yesterday’s dessert:
· 6 cups sugar
· 1 cups butter
· 2 cups walnuts
· 4 teaspoons vanilla

Figure 4
The cafeteria manager has agreed to donate the following leftover ingredients from yesterday’s dessert to be used in the fudge and brownie recipes:

· 6 cups of sugar

· 1 cups butter

· 2 cups walnuts

· 4 teaspoons vanilla


Student Task:
Recalculate your shopping list to reflect how much you will have left to purchase to make the fudge and brownies for approximately 90 people.

	Your Group Shopping List







	Ingredients  Donated by the Cafeteria
	Amount Left to Purchase
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Student Sheet 1
Name ____________________________

Directions: Go to the website and search for a brownie recipe that has at least 3 fractions.  The following are choices that you might check:   www.kraftrecipes.com or www.cooks.com 
Which website did you use?  _____________________________________

1. What is the name of your recipe? _________________________________

2.  Copy the ingredients of your recipe, including the fraction amount of each. 





3. If you need to make this recipe for 5 dozen servings, how much more or less of each ingredient will you need?  (If the recipe you find is not in dozens, convert to dozens and round to the nearest dozen.)
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