Fraction Pies:  Improper fractions and Mixed numbers
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Activity Summary: 
This activity’s goal is to provide students with a visual model of the relationship between improper fractions and mixed numbers.  Students use fraction circles to take parts and make wholes; make wholes and break them up into parts.  The activity follows up with the mathematical steps of converting improper to mixed and mixed to improper. 

Subject: 

Math: Numbers and Operations

Grade Level: 

Target Grade: 6th 

Upper Bound: 7th  

Lower Bound: 6th 
Time Required: 20 minutes

Activity Team/Group Size: Individual or groups up to 4

Reusable Activity Cost Per Group [in dollars]: $0 

Expendable Activity Cost Per Group [in dollars]: $5
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Activity Introduction / Motivation: 
Ask the students:  “If I told you that I had some pies (or pizza’s) outside the door to give you to eat.  You have to decide how much you want me to give you and of course you want to pick the bigger one.  So, do you want to have 11 ¼ slices (11/4’s) or do you want me to give you 2 ¾ whole pies?”  Of course, these are the same number and maybe the students already know this.  But if not, this might get them guessing about which is bigger.  Then they will find that 11/4 and 2 ¾ are equal numbers.


Activity Plan: 
1. Select the fractions that you want students to be able to represent (1/2 – 1/10).  Print these fraction circles for each student.  (4 circles per size) Print each size on different color paper to help distinguish like and unlike sizes.  Either cut before class or have the students cut the shapes out.  

2. Have the students identify each size piece.  (Which piece is ½? or Hold up a ½ piece and ask What fraction of a circle is this?, etc)

3. Tell the student s to lay out 5- ½ pieces in front of them, all facing the same direction (do not put into full circles). Ask “What fraction does this represent?”  5/2 If the students do not know this, show it to them as an addition problem: ½ + ½ + ½ + ½ + ½  = 5/2. Write 5/2 on the board.

4. Now have the students put the 5 pieces together to form whole circles.  Ask “How many whole circles can we make?” 2 “How many parts are left over?” ½ Write 2 ½  on the board next to 5/2. 

5. Ask “Are these two numbers equal?” If the students say “No” then ask “Did we change the number of pieces being used or the size of the pieces being used? Is the amount in front of you the same amount put together in wholes as it was pulled apart in pieces? Yes, it is the same.  5/2 = 2 ½ “

6. “What kind of fraction is 5/2?” Improper Fraction.  “Why is it called improper?” The numerator is larger than the denominator. “what type of number is 2 ½ ?” Mixed Numbers?  “Why is it called mixed?” There is a mix of wholes & parts…whole numbers & fractions.

7. Repeat this process with other fractions for reinforcement.  11/3, 7/4, 9/2, 15/8, 21/6

8. Now it is time for the math.  Ask “What does the line between the two numbers of a fraction represent? What does it mean when I say ½ of something?  What mathematical operation is done to that 1 whole?”  Fraction = division, ½  = dividing 1 whole into 2 parts. To change an improper fraction to a mixed number, we divide the numerator by the denominator.  The whole number on top of the division symbol becomes the whole part and the remainder is the numerator of the fraction, with the original denominator.  Work this out with some of the examples used previously.

9. And now for the reverse.  “If we used division to go from an improper fraction to a mixed number, what operation do you think we will use to go from a mixed number to an improper fraction? What is the opposite of division?” Multiplication.

10. Have the students display a mixed number using their fraction pieces, for example, 2 1/3.  “How many whole pieces do we have?” 2 “How many parts are in each whole?” 2 “How do we write a whole as a fraction if it has 3 parts?” 3/3.  “We have 2 wholes that are 3/3 each.”  Write 3/3 + 3/3 on the board.  “How many parts do we have left over?” 1/3.  Add this so you now have 3/3 + 3/3 +1/3.  Go through the steps as follows: 3/3 + 3/3 + 1/3 = (3 + 3 + 1)/2 = (2x3 + 1)/3 = (6 + 1)/3 = 7/3. Make sure all the students have followed each step in that process.

11. Go back to the point where the expression was (2x3 + 1) / 3.  “Do the numbers of this expression look familiar?” Yes, they are the numbers in 2 1/3.  “What is 2 in 2 1/3?” The whole part.  “What is the 3?” The denominator of the fraction part.  “What is the 1?” The numerator of the fraction part.  So when we want to go from mixed number to improper fraction we say: (whole x denominator + numerator)/denominator.  Use some of the previously worked examples to practice this equation.


Activity Closure: 
Follow up the activity with a set of problems where the students much change mixed numbers to improper fractions and improper fractions to mixed numbers.  Allow the students to use the fraction pieces to check their work but require the steps to be written out on paper.  Also, you can tie this into strategies for standardized testing.  If the students are faced with this type of problem on a standardized test and they need to check their work, the student could draw out circles for pizzas and divide them into how ever many slices the denominator says.  If the question asks for the mixed number for 17/5 the student will draw something like the figure at right.  In this figure, the student has labeled all 17 sections and should see that there are 3 whole pies and 2/5ths of a pie to equal 3 and 2/5ths.



Assessment: 

If the students can successfully convert the improper fractions and mixed numbers using both the shapes and the mathematical strategies, they ‘have it’.  Most importantly for testing purposes, if the students can work out the problems on paper, showing all steps of the conversion process, this should be sufficient to defend their level of understanding.
Learning Objectives: 
To understand the differences and relationships between mixed numbers and improper fractions using concrete manipulatives.

Prerequisites for this Activity:  

Fractions: Numerator, Denominator, Basic concepts, Adding Fractions
Addition

Multiplication

Division

Vocabulary / Definitions: 
Improper Fraction:  Fraction in which the numerator is larger than the denominator

Mixed Number:  Number in which there are wholes and parts

Materials List: 
Fraction Circles (see attached file)
Colored Paper (a different color for every size fraction circle being used)
Activity Extensions: 
Have students sit in groups to help one another.  Toward the end of the activity, have the groups make really large improper fractions then model the mixed number, using all of their pieces.  The students seem to be impressed with BIG things.  Then, have the students solve the conversion using arithmetic.


Multimedia Support and Attachments: 

· ImproperMixed.ppt

Troubleshooting Tips: 
After testing in the classroom, it is suggested to use half, third and fourth pieces only.  This is sufficient to give the students the visual of improper fractions and mixed numbers.  These are also the most recognizable parts of a circle. If you desire to use other sizes, be sure when selecting smaller parts to NOT select ones close in size.  It was difficult for students to distinguish the 1/9 and the 1/10 pieces. Colored paper could solve this problem.
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