 
Grade 4 Lesson Plan: 4.NF.B.4, Number & Operations – Fractions - Understand a fraction a/b as a multiple of 1/b
(This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	Mathematics/Grade 4
  Domain: 4.OA Number and Operations - Fractions
    Cluster: Build fractions from unit fraction by applying and extending previous understandings of operations on whole numbers


	Unit

	 4.NF.B.3-4: Build fractions from unit fractions by applying and extending previous understandings of operations on whole numbers.
This lesson addresses only 4.NF.B.4. Other lessons will be included to address the remaining Standards in this Unit.


	Essential Questions/Enduring Understandings Addressed in the Lesson


	· What is a multiple?
· What is a product?
· How can I use the denominator as a unit of counting and incorporate this counting as a strategy to make sense of fractions?
· When comparing mixed numbers and fractions such as  and 1, how do I explain their relationship?
· How will my understanding of different fractions help me understand and communicate information about equivalent fractions?
· How do benchmark fractions help me compare fractions with different denominators and/or numerators?
· Why is it important to compare fractions as representations of equal parts of a whole or of a set?
· How will my understanding of whole number computation help me understand computation of fractions and mixed numbers?

· Fractions can be used to represent numbers equal to, less than, or greater than 1.


	Standards Addressed in This Lesson



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

Teacher Notes: 
· The Common Core stresses the importance of moving from concrete fractional models to the representation of fractions using numbers and the number line.  Concrete fractional models are an important initial component in developing the conceptual understanding of fractions. However, it is vital that we link these models to fraction numerals and representation on the number line and use them to model addition and subtraction of fractions and mixed numbers.  This modeling should also incorporate recording the model in an equation so that students can make the connection between the visual model and the numerical representation.
· Review the Progressions for Grades 3-5 Number and Operations – Fractions at http://commoncoretools.files.wordpress.com/2011/08/ccss_progression_nf_35_2011_08_12.pdf to see the development of the understanding of fractions as stated by the Common Core Standards Writing Team, which is also the guiding information for the PARCC Assessment development.
· When implementing this unit, be sure to incorporate the Enduring Understandings and Essential Questions as a foundation for your instruction.
· It is important for students to understand that the denominator names the fraction part that the whole or set is divided into, and therefore is a divisor.  The numerator counts or tells how many of the fractional parts are being discussed.  
· Students should be able to represent fractional parts in various ways. 
· It is important to make connections between whole number computation and that of fractions and mixed numbers. For example, 5 x 4 can be expressed as 5 groups of 4 or 4 + 4 + 4 + 4 + 4. In the same way, 5 x  can be expressed as 5 groups of   or   +  +  +  + .
· When decomposing fractions, students should use fractions with like denominators and record the decomposition in an equation.
· It is important to emphasize the use of appropriate fraction vocabulary and talk about fractional parts through modeling with concrete materials.  This will lead to the development of fractional number sense needed to successfully compare and compute fractions.
· Extending fraction equivalence to the general case is necessary to extend arithmetic from whole numbers to fractions and decimals.
· Standard 4.NF.3 represents an important step in the multi-grade progression for addition and subtraction of fractions. Students extend their prior understanding of addition and subtraction to add and subtract fractions with like denominators by thinking of adding or subtracting so many unit fractions.
· Standard 4.NF.4 represents an important step in the multi-grade progression for multiplication and division of fractions. Students extend their developing understanding of multiplication to multiply a fraction by a whole number.


	Lesson Topic

	Grade 4 Multiplying Fractions

	Relevance/Connections


	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.

Connections outside the cluster:
4.NF.B.1: Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) 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, e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as ½. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.


	Student Outcomes



	· Students will demonstrate an understanding that their knowledge of multiplying whole numbers can be applied to multiplication of fractions. For example, 5 x 4 can be expressed as 5 groups of 4 or 4 + 4 + 4 + 4 + 4. In the same way, 5 x  can be expressed as 5 groups of   or   +  +  +  + .

· Students will demonstrate an understanding that a fraction such as   can be written as 6 x   and can be thought of as 6 groups of .


	Prior Knowledge Needed to Support This Learning



	· Conceptual understanding of multiplication of whole numbers
· Conceptual understanding of fractions including unit fractions
· Naming fractional parts using fractional models -This includes knowing that, in a set of pattern blocks, it takes 6 green triangles to form 1 whole hexagon.  Therefore, each green triangle is    of the whole yellow hexagon.  


	Method for determining student readiness for the lesson
	Student Resource Sheet 1: Pretest
Teacher Resource Sheet 1: Scoring Guide



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	Allow time for students to complete Resource Sheet 1: Pretest prior to beginning the warm up.

Tapping into prior knowledge:
1) Write the math fact on the board/chart paper:  3 x 6
2) Ask students to show multiple representations of 3 x 6 (such as 3 groups of 6 objects, skip counting, 6 + 6 + 6, an array, on a number line, etc.)
3) Have student share their representations and record the various ways on the board or chart paper for all to see.  Label each of the ways students showed:  repeated addition, skip counting, array, etc.
4) Tell students they will be referring to these charts later in today’s lesson.

	
· SMP 5: Use appropriate tools strategically:  
Students will use relevant models to show multiple representations.

· SMP 6: Attend to precision:
Students will use precise math vocabulary to communicate their reasoning to others.

	Motivation



	Connect student knowledge of fractions with real-world examples. 
1) In pairs, students will list examples (oral or written) where fractions are present in everyday life, such as using a recipe when cooking. 

	· SMP 4: Model with mathematics:
Students will apply the mathematics they know to problems arising in everyday life.


	Activity 1 










	Activity 1:
Note:  Need Student Resource 2: Representing a Fraction

1) Have students work in pairs.  Give each pair of students a baggie/container of green triangles (amount may vary from pair to pair) and one yellow hexagon (to model the whole).
2) Tell students that today they will be working on multiplying fractions by whole numbers.
3) Have students discuss with their partner: 
If the yellow hexagon represents 1 whole, how many red trapezoids does it take to cover the whole? What does the red trapezoid represent? Blue parallelogram? Green triangle?  (This should be a quick review for students.)
4) Model counting fractional parts.  Show students several red trapezoids and model counting: ,  , ,   and so on.  Stress with students that they are counting halves when they count the trapezoids so they should be saying, “one half, two halves, three halves, etc.
5) If students need more practice counting fractional pieces, model with the parallelograms. 
6) Distribute Student Resource 2: Representing a Fraction – one per student.  (Even though students are working in pairs, each should complete his/her own Resource Sheet.)  Have students work together to fill in the Resource Sheet.
7) As students are working, monitor student progress and make note of any students who might need additional support and where they seem to be struggling.  See Resource Sheet 2A Representing Fractions – Sample Answer Sheet for examples of appropriate student responses.
8) Ask students to refer to their representations of the earlier multiplication problem with whole numbers.  Compare what they recorded on their paper to the posted representations.  Do they see any similarities?  Ask students to discuss with their partner/table group any similarities or differences they see between whole number multiplication and fraction multiplication.  
9) Share as a whole group or chart information on a Smart Document.

	· SMP 3: Construct viable arguments and critique the reasoning of others:
Students will have a logical progression to their thinking that will lead to making conjectures about the relationship between multiplying fractions and multiplying whole numbers.

· SMP 6: Attend to precision:
Students will use relevant vocabulary in discussion with others and in their own reasoning. 

· SMP 7: Look for and make use of structure:
Students will look for a pattern when skip-counting by fractional parts.

	Activity 2


	Note:  Need Student Resource 3: Multiplication of Fractions

1) Ask students how else they could represent  .  (of a region, of a set, on a number line).
2) Ask students to draw a number line in their Math Journals and represent   on the number line.  If needed, model drawing a number line that begins with 0 and ends with 1 and ask students how they would determine where   would be. Check to make sure students have drawn reasonable representations of  on a number line. Ask if anyone used a benchmark fraction to help them decide where   should be. 
3) Ask students to represent the skip counting from Activity 1 with jumps on their number line.  For example, if students had 7 green triangles, or , their 


4) number line might look like this:






4) Ask students to consider the following multiplication problem:  4 x   and record different ways to represent it.
5) Using Think, Pair, Share, ask the following questions.

a. What does it mean?        4 groups of   

b. How would it be represented with skip counting?                    

c. Repeated addition?               +    +    +    

d. On a number line?





5. Distribute Resource Sheet 3: Representing Multiplication of Fractions and ask them to record various ways to represent the following problem:

5 x 

Allow time for students to share their representations.
                          

	· SMP 1: Make sense of problems and persevere in solving them:
As students represent fractions using a variety of model, they need to evaluate their progress and persevere if changes are necessary.

· SMP 5: Use appropriate tools strategically:
Students will represent fractions using various models such as the number line. 

· SMP 6: Attend to precision:
As students are representing fractions on a number line, they need to label the number line consistently and appropriately.

	Closure
	
1) Class discussion:  Ask students to share how multiplying a fraction by a whole number is like multiplying a whole number by a whole number.
2) Have students complete Student Resource 4: The Same?
3) Have each student complete the Exit slip – Student Resource 5: Recipe for Brownies.



	· SMP 1: Make sense of problems and persevere in solving them:
Students will explain to themselves the meaning of the process and will monitor and evaluate their understandings.

· SMP 4: Model with mathematics:
Students will apply the mathematics they know to problems arising in everyday life.

· SMP 7: Look for and make use of structure:
Students will look for similar structure between multiplying whole numbers and multiplying fractions.




	Supporting Information

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL






· Gifted and Talented

	Differentiation:  suggestions for meeting the needs of all students:
Struggling Learners:

· Some students, especially ELL students, might need a sheet of vocabulary words with definitions they can refer to throughout the lesson.
· Make available:  fraction models such as fraction bars so students who need to, can model their problem before representing it on a number line.
· Provide cm graph paper during Activity 2 for students having difficulty drawing the number line and making the increments reasonably equal.


	Materials
	· Green triangles from Pattern Blocks – 1 baggie/container of triangles per pair of students.  (Each baggie should contain at least 7 triangles and the baggies should have a variety of amounts.)
· Pattern blocks – 1 yellow hexagon, 5+ red trapezoids, 8+ blue parallelograms, 10+ green triangles (best if they are overhead pattern blocks, on a Smart Board, etc.)
· Chart paper and markers, if not recording warm-up on the board 
· Math Journals
· Resource Sheet 1: Pretest – 1 per student - Administer prior to the lesson
· Resource Sheet 2: Representing a Fraction – 1 per student 
· Resource Sheet 2A: Representing a Fraction – Sample Answer Sheet for Teacher
· Resource Sheet 3: Representing Multiplication of Fractions – 1 per student 
· Resource Sheet 4: The Same? – 1 per student
· Resource Sheet 5: Exit slip – Recipe for Brownies - 1 per student 
· Fraction models such as fraction bars available for students who wish to use them


	Technology

	

	Resources
(must be available to all stakeholders)
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Student Resource Sheet 1				Name__________________
Pretest

1) Draw a picture that represents 5 x 3
	




2) Solve this problem in two different ways:  4 x 6






3) [image: ]What part of the rectangle is shaded?  Give your answer as a fraction.





4) Draw a model to show  





5) Solve:  5 x  


Teacher Resource Sheet 1
Pretest				SCORING GUIDE

What does the student know?  Does the student demonstrate any possible misconceptions?

1) Draw a picture that represents 5 x 3
	Is the student able to represent 5 x 3?
· Does the student’s representation show 5 groups of 3?  
· If the student represents 3 groups of 5, ask the student to explain his/her representation to determine if s/he understands that multiplication means “equal groups of”.

2) Solve:  4 x 6 
Prove that your answer is correct in two different ways.
· Is the student able to prove the problem in two different ways?
· Possible ways to prove his/her answer:  skip counting, repeated addition, drawing a rectangular array or a dot array, drawing a picture.

3) What part of the rectangle is shaded?  Give your answer as a fraction.
[image: ]
· Correct answer:    or  
· If the student is unable to correctly name the fraction, s/he might need more work naming and understanding fractions before this lesson.

4) Draw a rectangle and shade    of the rectangle.
· Does the student attempt to divide the rectangle into 8 sections?  
· If so, are the sections reasonably equal?  If the sections are not equal, does the student understand that the denominator indicates equal parts of the whole?
· If the student does not divide the rectangle into 8 sections, is s/he estimating the answer?  Does s/he shade a little less than half of the rectangle?

5) Draw a picture to solve:  5 x  
· Does the student show 5 groups of   ?
· If so, does the student understand the answer is  and not  ?
· Does the student rewrite the answer as a mixed number?  (3)
· Note:  If the student is able to solve the problem because s/he has learned the process of multiplying 5 x 3 and dividing by 4, but is unable to represent the problem by drawing a picture, the student probably has a minimal understanding of multiplying fractions and needs more work to build conceptual understanding.

If the student is able to answer most, if not all, of these 5 problems and demonstrates a solid conceptual understanding of multiplying a whole number by a  fraction, s/he probably needs enrichment – see suggestions provided.






Student Resource Sheet 2A	Representing a Fraction	
Name ______________________	
 						
	If the yellow hexagon is equal to 1 whole, what fraction is represented by the green triangle?     _______

	How many green triangles are in your bag?  _____
	What fraction do your green triangles represent? _____

	Complete the sentence to describe your set of green triangles:

______ groups of ______

	Write an Equation using multiplication to represent your set: 



	Skip counting:


	Write an equation using repeated addition:



	




Student Resource Sheet 2A	Representing a Fraction
Name ______________________	
 						
	If the yellow hexagon is equal to 1 whole, what fraction is represented by the green triangle?     _______

	How many green triangles are in your bag?  _____
	What fraction do your green triangles represent? _____

	Complete the sentence to describe your set of green triangles:

______ groups of ______

	Write an Equation using multiplication to represent your set: 


	Skip counting:

	Write an equation using repeated addition:


	



Student Resource Sheet 2A	Representing a Fraction – Sample Answer Sheet	
Name ______________________	
 						
	If the yellow hexagon is equal to 1 whole, what fraction is represented by the green triangle?     _______

	How many green triangles are in your bag?  __9___(amount could vary for different pairs of students)
	What fraction do your green triangles represent? _____

	Complete the sentence to describe your set of green triangles:

___9___ groups of ______

	Write an Equation using multiplication to represent your set: 

9 x = 

	Skip counting:


	Write an equation using repeated addition:

 +  +  +  +  +  +  +  +  = 

	


























Student Resource 3                Representing Multiplication of Fractions
Name ____________________
Directions:  Complete each of the representations below for the problem:  5 x 

	Equation: 


_______ X _______ = _______
	Complete the sentence:


______ groups of ______

	Skip counting:

	Repeated addition:


	On a number line:

	



Student Resource 3                Representing Multiplication of Fractions
Name ____________________
Directions:  Complete each of the representations below for the problem:  5 x 
	Equation: 


_______ X _______ = _______
	Complete the sentence:


______ groups of ______

	Skip counting:

	Repeated addition:


	On a number line:




Student Resource 4               The Same?                Name _____________________
	Explain one way that multiplication of fractions is the same as multiplication of whole numbers.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



	Reflecting on your learning. . . . 
Answer 1 of the following questions:
· What is one new thing you learned today?
· What is one thing you found challenging or interesting in today’s lesson?
· What is something you need more practice with?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________






 
Student Resource Sheet 5             Exit Ticket: Recipe for Brownies                
	
You are using a recipe to make brownies.  One tray of brownies calls for  cup of sugar.  You need to make five trays of brownies for your class.  How many cups of sugar will you need to make the brownies?  Create a model to solve this problem.  Write an equation that represents this problem.
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