
Connecticut Curriculum Design Unit Planning Organizer
Grade 5 Mathematics
Unit 5 – Making Sense of Multiplication of Fractions
Pacing: 4 weeks (plus 1 week for reteaching/enrichment)
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.





	Domain and Standards Overview

	Number and Operations—Fractions
• Apply and extend previous understandings of multiplication and division to multiply and divide fractions.





	Priority and Supporting CCSS
	Explanations and Examples*

	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.  For example, interpret 3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared equally among 4 people each person has a share of size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many pounds of rice should each person get? Between what two whole numbers does your answer lie?
	5.NF.3 Students are expected to demonstrate their understanding using concrete materials, drawing models, and explaining their thinking when working with fractions in multiple contexts. They read 3/5 as “three fifths” and after many experiences with sharing problems, learn that 3/5 can also be interpreted as “3 divided by 5.” 

Examples: 
• Ten team members are sharing 3 boxes of cookies. How much of a box will each student get? 
· When working this problem a student should recognize that the 3 boxes are being divided into 10 groups, so s/he is seeing the solution to the following equation, 10 x n = 3 (10 groups of some amount is 3 boxes) which can also be written as n = 3 ÷ 10. Using models or diagram, they divide each box into 10 groups, resulting in each team member getting 3/10 of a box. 
• Two afterschool clubs are having pizza parties. For the Math Club, the teacher will order 3 pizzas for every 5 students. For the student council, the teacher will order 5 pizzas for every 8 students. Since you are in both groups, you need to decide which party to attend. How much pizza would you get at each party? If you want to have the most pizza, which party should you attend? 

• The six fifth grade classrooms have a total of 27 boxes of pencils. How many boxes will each classroom have to use? 

Students may recognize this as a whole number division problem but should also express this equal sharing problem as. They explain that each classroom gets boxes of pencils and can further determine that each classroom get 4  or 4 boxes of pencils.

	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.)
b. Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the appropriate unit fraction side lengths, and show that the area is the same as would be found by multiplying the side lengths. Multiply fractional side lengths to find areas of rectangles, and represent fraction products as rectangular areas.

	5.NF.4 Students are expected to multiply fractions including proper fractions, improper fractions, and mixed numbers. They multiply fractions efficiently and accurately as well as solve problems in both contextual and non-contextual situations. 
As they multiply fractions such as 3/5 x 6, they can think of the operation in more than one way. 
               • 3 x (6 ÷ 5) or (3 x 6/5)                                                   • (3 x 6) ÷ 5 or 18 ÷ 5 (18/5) 
Students create a story problem for 3/5 x 6 such as, 
• Isabel had 6 feet of wrapping paper. She used 3/5 of the paper to wrap some presents. How much does she have left? 
• Every day Tim ran 3/5 of mile. How far did he run after 6 days? (Interpreting this as 6 x 3/5) 

Example: 
• In solving the problem x , students use an area model to visualize it as a 2 by 4 array of small rectangles each of which has side lengths 1/3 and 1/5. They reason that 1/3 x 1/5 = 1/(3 x 5) by counting squares in the entire rectangle, so the area of the shaded area is (2 x 4) x 1/(3 x 5) = . They can explain that the product is less than because they are finding   . They can further estimate that the answer must be between and , and because   is more than   and less than one group of . 
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	5.NF.5 Interpret multiplication as scaling (resizing), by:
a. Comparing the size of a product to the size of one factor on the basis of the size of the other factor, without performing the indicated multiplication.
b. Explaining why multiplying a given number by a fraction greater than 1 results in a product greater than the given number (recognizing multiplication by whole numbers greater than 1 as a familiar case); explaining why multiplying a given number by a fraction less than 1 results in a product smaller than the given number; and relating the principle of fraction equivalence a/b = (n×a)/(n×b) to the effect of multiplying a/b by 1.

	5.NF.5
[image: ]




	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.































	5.NF.6
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Concepts
What Students Need to Know
	Skills
What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· A fraction as division of the numerator by the denominator
· Division of whole numbers 
·  answers in the form of fractions or mixed numbers
· Visual fraction models 
· Equations
· Multiply a fraction by a fraction or a whole number
· The product of a fraction and a whole number, (a/b) × q equals a parts of a partition of q into b equal parts  
· Area model to represent multiplication of fractions
· Multiplication as scaling (resizing)
· Size of the product
· Size of one factor
· Multiplying a given number by a fraction greater than 1
· Results in a product greater than the given number
· Multiplying a given number by a fraction less than 1
· Results in a product less than the given number
· Multiplying the numerator and denominator of a fraction is equivalent to multiplying the fraction by 1.



	· INTERPRET ( A fraction is division of the numerator by the denominator)
· SOLVE (problems involving division of whole numbers with answers in the form of fractions or mixed numbers)
· USE (visual fraction models or equations)
· APPLY and EXTEND (previous understanding of multiplication to multiply a fraction by a fraction or whole number)
· INTERPRET (The product of a fraction and a whole number, (a/b) × q equals a parts of a partition of q into b equal parts)
· USE (area model to multiply fractions)
· SHOW (area is that same quantity as the product of the side lengths)
· INTERPRET (multiplication as scaling)
· COMPARE (size of product to one factor without multiplying)
· EXPLAIN 
· (why multiplying a given number by a fraction greater than 1results in a product greater than the given number)
· (why multiplying a given number by a fraction less than 1results in a product less than the given number)
· RELATE (multiplying the numerator and denominator of a fraction by the same number to the effect of multiplying a fraction by 1)
· SOLVE (problems involving multiplication  of fractions and mixed numbers)
· USE (visual fraction models or equations)
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	Essential Questions 


	




	Corresponding Big Ideas

	



	Standardized Assessment Correlations
(State, College and Career)

	 
Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 




	Tasks from Inside Mathematics (http://insidemathematics.org/index.php/mathematical-content-standards)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.
NOTE: Most of these tasks have a section for teacher reflection.

	Fruits and Vegetables
Cindy’s Cats



	Unit Assessments
The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	1. Sue gave  of the 3 candy bars to her friend.  How much candy did she give her friend?





Answer: 

	2. 
Jill ordered 5 pizzas. She ordered pepperoni on of the pizzas. How many pizzas had pepperoni? 








Answer: 2pizzas


	3. 
 Which of these is equivalent to  ?
A) 
5  3*
B) 

C) 53
D) 5 – 3

	4. There are 30 apples in a bag. The apples will be shared equally with 4 children?  How many apples will each child receive?




Answer: 7apples




	Unit Assessments
The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	5. There are 18 jets ready to take off.  Only 6 jets may take off at the same time. What fraction of the jets takes off together?
[image: Description: Description: MC900001106[1]][image: Description: Description: MC900001106[1]]




Answer: 

	6. There are 12 students in the math club.  They will share equally 3 large pizzas. What fraction of the pizzas will each student get?

      Answer:  or an equivalent fraction

	7.  (
 X 7 =
 
)Multiply.  




Answer:  or an equivalent fraction or mixed number, 


	8. 
What is the product of  x 9 ?

Answer:  or an equivalent fraction or mixed number


	9. 
Multiply.  x 6= 

Answer: 1 or an equivalent fraction ()




	Unit Assessments
The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	10. 
Multiply   x 27 = 


          Answer: or an equivalent fraction or mixed number 

	11. 
   Create a story problem for the equation x 8 =        . Find the answer to the problem.
Answers may vary. Possible scenarios include:
· 
Find the total amount for 8 groups that have of a unit in each group
· 
Find how much of 8 things (need to be objects that can be divided into fractional parts) each person would receive if each one received of the 8 things.

	12. Two fifth grade classes are filling boxes with books.  
· Class A fills 3 boxes every 4 minutes. 
· Class B fills 4 boxes every 5 minutes.
Which class will fill the most boxes in one hour? Show or explain how you found your answer.
Answer:  Class B with an explanation that may include:
· 

Class A will fill 45 boxes in one hour. x 60 = 45 and Class B will fill 48 boxes in one hour x 60 = 48.  OR
· 

I know that Class B will fill the most boxes in one hour because  is larger than  . If I multiply 60 by these two fractions, I know the answer will be larger when I multiply by the larger fraction because this is a bigger fractional part than the smaller fraction.

	13. Tom and Steve are putting new tiles on a floor.  
· Tom places 4 tiles every 6 minutes.  
· Steve places 6 tiles every 10 minutes.  
How many tiles will each man place in one hour? Show or explain how you found your answer.
Answer: Tom places 40 tiles and Steve places 36 tiles in one hour, with an explanation that may include:
· 

I multiplied x 60 = 40 for Tom and x 60 for Steve.


	14.  A recipe for barbeque sauce calls for [image: ] cup of sugar.  You need to make 5 batches of barbeque sauce.
            How much sugar do you need? 
Answer: [image: ] (or an equivalent fraction) cups of sugar


	15. 
 Jose bought 12 cookies.  of the cookies were chocolate chip.  How many chocolate chip cookies did she buy?
Answer: 8


	16. 

  A recipe for chocolate muffins calls for  cup of oil.  You are making of the recipe.  How much oil should you use?
             Show or explain your work

 Answer:   cup and an explanation that may include:
· 


I multiplied  x  =  OR 
· 

I drew a picture of cup and divided it in half which equaled  OR
· The student draws a diagram to model the problem

	17. 
 Is the product of x 14 greater than or less than 14?  Tell how you know without finding the answer.
Answer: Less than 14 with an explanation that may include:
· 
I know the answer is less than 14 because is less than 1. 14 x 1 equals 14. If I multiply 14 by a number less than 1 then my answer will be less than 14 OR





	18. 
  Is product of 37 x 1 greater than or less than 37?  Tell how you know without finding the answer.
Answer: Greater than 37 with an explanation that may include:
· 
I know the answer is greater than 37 because 1 is greater than 1. 37 x 1 equals 37. If I multiply 37 by a number greater than 1 then my answer will be greater than 37.


	19.  Task from the Illustrative Mathematics Project an initiative of the Institute for Mathematics at the University of Arizona.

http://s3.amazonaws.com/illustrativemathematics/illustration_pdfs/000/000/164/original/illustrative_mathematics_164.pdf?1355861379
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.
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