In a Fraction of a Second…
Grade Level: 6th
Time:  Three 50 minute Class Periods
Concept Addressed: Division of Fractions

TN Curriculum Connection:  

Standard 2:  Number and Operations 

GLE 0606.2.1 Understand and explain the procedures for multiplication and division of fractions, mixed numbers, and decimals. 

GLE 0606.2.2 Solve multi-step mathematical, contextual and verbal problems using fractions, mixed numbers, and decimals.  

Checks for Understanding:

0606.2.3 Create and solve contextual problems that lead naturally to division of fractions. 

State Performance Indicators:

SPI 0606.2.1 Solve problems involving the multiplication and division of fractions.

Common Core Connection: 

Domain:  The Number System 6.NS

Cluster:  1.  Apply and extend previous understandings of multiplication and division to divide fractions by fractions.

Standard:  Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, e.g., by using visual fraction models and equations to represent the problem.
Day 1:

Introduction to the Lesson:  (DI)

Ribbon Activity (FA), (RQ), (SCA)

1. Break up the class into groups of 3.  Give each group a yardstick, scissors, and a premeasured piece of ribbon (or yarn) that is 6 yards long.

2. Propose the following question:  Mother needs 2/3 of a yard of ribbon to make a bow.  She has 6 yards of ribbon.  How many bows can she make?

3. Have each group use their supplies to figure out how many bows can be made.  Do not give them a procedure.  Let them develop a procedure on their own.

4.  On an oversized post it note, have each group display their findings.  Have them describe the process they used and give a final answer.

5. Challenge the groups to write a division problem to represent the problem on the bottom of their post it notes.  Compare the answers given by each group.  Pick a couple of groups to explain why they wrote the division problem the way that they did.
Concept Development: (Be sure to connect to prior learning)
(Include the following in each lesson, as appropriate and code each with the codes given below :)

· Instruction on curriculum expectations (CE)
· Formative Assessment strategies (FA)
· Questioning:  Reflective of new assessments (RQ)
· Student-centered content activities (SCA)
· Common Core Connections (CCC)
· Technology Integration (TI)

· Differentiated Instruction (DI)

I.  (SCA) Using a sheet of white paper, demonstrate with your markers in a pictorial way how to solve the following division problem:  
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This will give a true picture as to whether or not your students truly understand what division means.

Examples:


         
OR 




    
         Figure A                                              Figure B

Figure A represents 12 objects divided into groups of 4 objects per group to give an answer of 3 groups needed.

.

Figure B represents 12 objects divided into 4 groups with 3 objects per group giving an answer of 3 also.

Which one is correct?

Well, Both are.

Is it fair to say that multiplication is repeated addition?  Then is it also fair to approach division as repeated subtraction?   YES!

Same problem:  12-4-4-4=0    We subtracted 3 times, thus the answer is 3.

From this example, it models the same as Figure A.

Day 2:

II.  (CCC) Let’s take this explanation and move to fractions…

Pass out the FracBars.

Continuing with the above explanation…. [image: image2.wmf]  
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 means how many 
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(Model this under the document camera)
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Since there are three ¼ pieces making up ¾, the answer to [image: image5.wmf]  
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 is 3.

Model this problem with your FracBars:  
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  and then provide your answer.


   The answer is 2.
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Let’s try a harder question… what is 
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What happens when it doesn’t evenly fit?  Take your ¼ fraction bar that doesn’t  evenly fit and turn it over.  How much of the bar does fit?  Answer:  1/3

Thus, 
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Try These:

1.   
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Model:



Answer:  
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Model:





Answer:  
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Model:



Answer:  
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Question:  Why did the answer end up less than 1?
Answer:  Because what we divided by is bigger than what we divided into.

4.  
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Model:  



Before revealing the answer, have them discuss the answer with a partner and give an explanation for their answer.

Answer:  
[image: image19.wmf]  

3

4


5.  
[image: image20.wmf]  

2

3

¸

1

8

=


OH NO!!!! There is not a 1/8 in the kit! Discuss a way at your table WITHOUT USING THE COMMON ALGORITHM to deduct the answer.

Use whatever class time is left to practice with the FracBars.


Technology Integration (TI):  

With an interactive white board, use manipulative fraction bars to demonstrate this process.  This may be a good way after showing the common algorithm to have students justify or check their answers.
This also may allow you access to denominators other than the ones found with the FracBars.  This provides an excellent opportunity to discuss fraction estimation with your students.

Day 3:
Word Problems:

The ultimate goal is for students to realize that in order to work these problems division is necessary.  Division is necessary because we are trying to figure out how many of 1 thing fits inside another.  By teaching division in the way explained above, this becomes an ingrained part of division to the student.  Thus, even after they are taught the standard algorithm of “take the reciprocal and multiply” there is enough understanding of what division truly is for the students to successfully identify that the process for the following is division.

1. My daughter and I were baking.  A recipe called for ½ cup of flour.  Without me realizing it, Lily used the 1/3 cup measuring cup instead when adding the flour to the wet ingredients.  We were not starting over.  We had a standard set of measuring cups:  1 cup, ¼ cup, 1/3 cup,  and ½ cup.  Each cup has a line in the middle so that you can measure half as much as the capacity of the cup.  How can we fix the mistake?

2. I only need ¾ of an ounce of detergent to do a load of laundry.  How many loads can I do with my 50 oz. bottle of detergent?

3. I went to the store and bought 1/2 gallon of milk. The container won't fit in my refrigerator (I have a "mini-fridge"), so I want to pour it into several 1/8-gallon (one pint) containers. How many containers do I need?
4. Cynthia would like to bake cookies. She has two cups of sugar in the pantry. How many batches of cookies can she make using the two cups if each batch requires 2/3 cup of sugar.
Materials Needed: yardsticks, ribbon (or yarn), scissors, Giant post it notes, Markers, Tape, FracBars, Ziplock bags

Lesson Wrap-Up:  

Show how to work the following division problem with each of the following methods:

1. FracBars

2. Repeated Subtraction
3. The Standard Algorithm
Problem:  
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Write a word problem where this problem would yield the solution.
Reflection:  (What worked/what didn’t, Did I reach all students, How could I better check for understanding, were my questioning techniques on level with the new assessments, etc…) 
Research References for Lesson:

Promethian Planet Website to download Fraction Bars:

http://www.prometheanplanet.com/en-us/Search/resources/language--english/country--united-states/?Keywords=Fraction+Bars&SortField=relevance

Multiplication of Fractions Problems

A)  

1.  3 x 2

2.   6 x 3

3.  2 x 8

4.  4 x 3

5.  1 x 9

6.  6 x 1

7.  12 x 2


B)

1.  
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Division Problems for Frac Bar Practice

A)   

1.  8 in
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2.  12 in 
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3.  10 in 
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4.  4 in 
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5.  2 in 
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B)

1.  
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Contextual Division Fraction Problems

1.  John was cutting pegs for a wooden chair.  Each peg needed to be 3/10 inches long.  How many pegs can he cut from a 6-inch piece of wood?

2.  Sarah is making hamburger patties for a cookout.  She will use ¾ pound for each patty.  How many patties can she make with 9 pounds of hamburger?

3.  Linda has ½ tank of gas in her car.  She needs 1/8 tank of gas to make it to the tennis courts and back.  How many trips can she make with ½ tank of gas?

4.  Only ½ of a pizza is left.  A slice is 1/16 of a pizza.  How many slices are left?

5.  The teacher has ¼ sheet of purple paper left.  Each child needs 1/8 sheet for an art project.  How many students will be able to use purple paper?

6.  The track relay team will run a 2/3-mile race.  Each person will run 1/6 of a mile.  How many people need to be on the team?

Mixed Multiplication and Division of Fractions



1.  Jorell picked 1/3 of a pound of strawberries. That afternoon, Jorell's sister ate 1/5 of the strawberries. How many pounds of strawberries did Jorell's sister eat?
2.  Monte made 3/5 of a pound of trail mix. If she puts 1/10 of a pound into each bag, how many bags can Monte fill?

3.  Edward made 3/4 of a quart of hot chocolate. Each mug holds 1/4 of a quart. How many mugs will Edward be able to fill?

4.  3/4 of the students in the band play a brass instrument. Of the students who play a brass instrument, 4/5 play the trumpet. What fraction of the students in the band play the trumpet?

5.  At the Cumberland Zoo, 1/4 of the animals are primates. Of the primates, 4/5 are monkeys. What fraction of the animals at the Cumberland Zoo are monkeys?
6.  Sandra needed 1/4 yard of thread to make a friendship bracelet.  How many bracelets can she make with 7/8 yards?

7.  Gao owns 4/5 of an acre of farmland. He grows beets on 3/4 of the land. On how many acres of land does Gao grow beets?

8.  Ms. Allison has ½ box of animal crackers.  A serving is 1/16 of the box.  How many servings does she have?

Practice: Multiply and Divide Frac and Mixed No

Name_______________________________

Multiply and Divide

1.  
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Practice: Multiply and Divide Frac and Mixed No

Name_______________________________

Multiply and Divide
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Answer Key for Mult and Div Frac and Mixed No


Names:

1.  Your Answer

              Correct Answer

               2.  Your Answer

Correct Answer

3.  Your Answer

          Correct Answer

      4.  Your Answer

Correct Answer

5.  Your Answer
               
Correct Answer

     6.  Your Answer

Correct Answer

7.  Your Answer

       Correct Answer

     8.  Your Answer

Correct Answer
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