All Mixed Up
Grade Level: 6th 

Time:  Two, 50 minute class periods are needed for this lesson.  
Concept Addressed:  Multiplying and Dividing Mixed Numbers

TN Curriculum Connection:  

Standard:  Numbers and Operations

GLE 0606.2.1 Understand and explain the procedures for multiplication and division of fractions, mixed numbers, and decimals.
Check 0606.2.3 Create and solve contextual problems that lead naturally to division of fractions. 
SPI 0606.2.2 Solve problems involving the addition, subtraction, multiplication, and division of mixed numbers.

SPI 0606.2.5 Transform numbers from one form to another (fractions, decimals, percents, and mixed numbers).

SPI 0606.2.7 Locate positive rational numbers on the number line.

SPI 0606.1.2 Judge the reasonableness of the results of rational number estimates and/or computations.

Common Core Connection:  Domain/Cluster/Standard

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:  
(SCA)   Divide the class into groups of 3.  Give each group a giant post-it note, a ruler, and a few markers.  Present the following scenario to the class:

You need some shelves in your bedroom to clean up your clutter.  You have found a space on your wall that is 4 ¾ feet high and 3 ¾ feet wide that is not already covered with posters.  You decide to put in 3 shelves to help contain your clutter.  After scrounging in the garage you find 3 pieces of board that are each 3 ¼ feet long, ½ a foot wide, and 1/16 of a foot deep.  Do the Math!  Calculate where you will place the shelves within the space you have found on the wall.  They must be centered horizontally.  They must be evenly spaced vertically.  Develop at least 2 mathematics problems to justify your calculations:  one for the vertical calculation and 1 for the horizontal calculation.  Display a pictorial representation on the post-it note.  Include your equations at the bottom.  Good Luck!

As the groups finish their work and you are looking at it, check the calculations.  If they are strictly using addition and subtraction encourage them to see if multiplication and/or division could be used to solve the problem.  Writing the equations to validate their work is 1 of the most important parts of the activity!  Encourage them to think creatively.  There is no 1 right answer!
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.  Multiplying Mixed Numbers

We just worked a lengthy word problem where many of you needed to multiply and/or divide mixed numbers.  Today we will be focusing on the best way to multiply/divide mixed numbers.

Let’s revisit one model used to multiply:  

(RQ) How can we represent 6 x 3?

Possible Answers: 

1. 6+6+6   

2. 3 groups of 6 

3. Pictorially   


(RQ) Choose 1 of these representations and try to figure out:  
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That’s pretty hard to do…We need 
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That is 
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(CE) Give the students time to brainstorm to try to come up with at least 1 representation.  One suggestion is to take ½ of each piece.

It might look like this…
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Thus, 
[image: image12.wmf]  

2

1

4

´

1

1

2

=

 
[image: image13.wmf]  

2

1

4

 + 
[image: image14.wmf]  

1

1

8

= 
[image: image15.wmf]  

3

3

8


This was a difficult process to do.  With multiplication of mixed numbers it is sometimes difficult to visualize drawing out the fractional pieces.  We will revisit this in a minute. 

II.  Division of Mixed Numbers 

(RQ) Review:  Work this problem either by drawing your awn fraction bars or using the FracBars we worked with earlier.
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Model:



Answer:  
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(CE) Apply this concept to mixed numbers:
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This represent 
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As we discussed with division of fractions we need to figure out how many bars that are 1 ½ units long fit underneath 
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The 1 ½ fits 1 ½ times.

Thus 
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Once again, this was not very easy to do.  We will revisit this in a minute.

Day 2:
III.  One more piece of review.:   Let’s look at the multiple representations of a rational number.  


Have students fill in the above chart using a common fraction, say ¾.

Now let’s fill it in with a mixed number, say 1 ¼ .How will we have to modify the chart?  

Answer:  We need more than 1 circle and 100’s grid.  We may have to change numbering on the number line slightly.  These will not fall between 0 and 1.

When filling out the equivalent fractions, encourage the students to consider improper fractions as well as other mixed numbers that are equivalent.

If they are struggling, work one more example.

IV.  So far, we have learned that multiplying mixed numbers conceptually can be difficult.  Dividing mixed numbers conceptually can be difficult.  Can we use any thing on the equivalent rational number page to be helpful?   

(CE) You want to lead them to the equivalent fractions that are improper.  They have already learned the traditional algorithm for multiplying and dividing fractions.  They need to see that if the conversion is made to improper fractions, these same algorithms can be used.

It is important to stress to kids that the meaning of multiplication/division hasn’t changed since 3 x 4 or 
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 in the 3rd grade.  We are still using the same concept.  The algorithm simply gives us an easier way to approach the problem.

Try the following six problems.  Have the students change the mixed numbers to improper fractions, multiply or divide, then simplify.
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Technology Integration (TI):  

With an interactive white board, use manipulative fraction bars to demonstrate this process.  It is a good extension and validation of the multiplication and division processes especially if you taught these 2 with the interactive white board previously.
Materials Needed:  Giant Post It Notes, Markers, 15 rulers, 2 copies per person of “Multiple representations” Handout, All Mixed Up game sheets, 15 dice in a dice for: 1 per pair or students, 15 standard dice 1 per pair of students,  15 pennies 1 per pair of students
Lesson Wrap-Up:  (SCA) Divide the students into pairs.  Each pair will need 1 double dice, 1 standard dice, 1 penny, and an All Mixed Up game sheet.

Go through the directions to the game with the group.  Demonstrate 1 round with them.

Monitor the groups as they play.

One interesting discussion you can have with the students after completing the game is how they figured out who won if the fractions were either a little strange or if they are very close together.  You hope they make reference to the multiple representations worksheet OR they may use estimation skills.  In a weaker group of students you may have to give pointers to the students as these situations arise.  This is a good opportunity for students to communicate about mathematics!
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


All Mixed Up

Directions:

1. Flip the penny.  If you get heads, fill in multiplication as the operation for both you and your partner.  If you get tails, fill in division as your operation for both you and your partner.

2. Flip the coin again.  If you get heads, whoever gets the smallest product/quotient wins.  If you get tails, whoever gets the largest product/quotient wins.  Circle this on your game board.

3. Each player roll the standard dice.  You may use the number rolled to fill in a whole number position in your problem.

4. Each player roll the dice in a dice.  Fill in the smaller number as a numerator and the larger number as a denominator in the SAME fraction in your problem.

5. Each player roll the standard dice.  Use the number rolled to fill in the other whole number position in your problem.

6. Each player roll the dice in a dice.  Fill in the smaller number as a numerator and the larger number as a denominator in the OTHER fraction in your problem.

7. You may discard a single roll.  Thus, each player may need another turn in order to completely fill in their problem.

8. Find the product/quotient.  Using the rule you wrote down from step #2, determine the winner.
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