Fraction Circles: Dividing by a Fraction
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Activity Summary: 
In this activity, the students are introduced to dividing a whole number by a fraction.  The main goal is for the students to see that when dividing by a fraction, the resulting value is BIGGER than divisor and the dividend.  Then, the students identify that multiplication normally gives us bigger values and the students will actually see why it is that we “flip the divisor and multiply”.  

Subject: 

Math: Numbers and Operations

Grade Level: 

Target Grade: 6 

Upper Bound: 7 

Lower Bound: 6 

Time Required: 20 minutes

Activity Team/Group Size: individual or groups of 2 or 3.

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

Expendable Activity Cost Per Group [in dollars]: $5 for copies of fraction circles
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Activity Plan: 
Preparation:  Print fraction circles for the necessary fractions.  After using in the classroom, it will work best if the different sized fractions are printed on different colored paper.  This makes it easier to see the different amounts as well as easier to separate at the end of class. Either cut out before class or have the students cut out the fraction pieces.  The examples below will use Wholes, Halves and Fourths.

Distribute pieces to each student or group.  

Start with an example NOT using fractions:

· 4 ÷ 2 = 2
What does this statement mean?  “How many 2’s are there in 4?” or “How many are in each group if you split 4 into 2 groups?”  This example is just to reinforce the meaning of division.

· 8 ÷ 4 = 2 “How many 4’s are there in 8?” or “How many are in each group if you split 8 into 4 groups?”

Now, use fractions.  For these examples, the model will follow the statement “How many ____ are in ____?”.  This was done in the classroom and it worked well.  Also, it doesn’t not make much sense to say something like “How many are in each group if you split 4 into ½ groups?” since it is difficult to understand what ½ groups means.
· 3 ÷ ½ = 6

On the board, write 3 ÷ ½ = ______. 

Have students model 3 using the whole circles.  Then, have the students tell you what this statement means.  “How many ½’s are there in 3?” or “How many are in each group if you split 3 into ½ groups?”.  You may want to discuss with the students that for our examples using fractions, we will use the first question since the other one is not as clear.

How many ½’s are there in 3?  Ask the students if they know how they might model this statement using the 3 wholes in front of them.  They should see that they can cover the 3 wholes with ½ pieces to determine how many ½’s are in the 3 wholes.  After covering the wholes, the students should see that it took 6- ½ pieces to cover the 3 wholes.

Fill in the blank on the board with 6 (3 ÷ ½ = 6).  Ask the students if something is different about this answer from other division problems they have seen.  Some students will notice that the answer is LARGER than either of the two numbers in the problem.  This is unusual because in most division problems, the answer is smaller than at least the dividend.  Give some other examples on the board:  125 ÷ 5 = 25, 1000 ÷ 50 = 200.

“Why do you think the answer is bigger when we divide with a fraction?”

Do at least one more example

· 4 ÷ ¼ = 16

Again, write 4 ÷ ¼ =____ on the board and review the meaning of this problem: “How many ¼’s are in 4?

The students will model this in the same way they modeled the last example.  Lay 4 wholes on the desk, then cover the wholes with ¼ pieces.  It will take 16 ¼ pieces, so the answer is 16.  Fill in the blank on the board.

Point out that again, the answer was bigger than the Dividend and Divisor.  

At this point, the students should see the trend that the answer is bigger and can move on.  

· On the board, write the following statement under where you have written 3 ÷ ½ = 6:
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Ask a few different students to come to the board and write statements on the board that follow this pattern, where the little box is for an operator (plus, minus, multiply, divide) and the big box is for a number.  Possible answers will be 3 + 3 = 6; 3 x 2 = 6.  After allowing as many possible answers as the students can come up with (they might try to get creative), turn their attention to the choices on the board.  You should have at least three statements:  
3 ÷ ½ = 6

3 + 3 = 6

3 x 2 = 6

· Ask the students if any of these statements have striking similarities or if they see a relationship between any two statements.  The goal is to get the students to see that 3 ÷ ½ = 6 and 3 x 2 = 6 are related.  Division and Multiplication are opposite operations and ½ and 2 look “opposite” if we write 2 as a fraction. 

At this point, introduce the word Reciprocal.  Ask if anyone knows what the word means.  If not, explain to the students that the reciprocal of a number is the number created by flipping the numerator and denominator of a fraction.
So, when we look at the statements 3 ÷ ½ = 6 and 3 x 2 = 6, we see that we “flip” the division symbol to be its opposite, multiplication, and we flip the ½ to be its reciprocal, 2.
· Do the same demonstration with 4 ÷ ¼  = 16.  The possible statements are 4 + 12 and 4 x 4.  Again, there are numbers in common between the original statement and the multiplication statement. 

· The students have now built the “rule” for dividing fractions.  You really don’t even have to divide, but rather you multiply by the reciprocal of the divisor.  
· Now show some examples that use fractions for both terms: 

½ ÷ ¼  = ½ * 4 = 4/2 = 2

¾ ÷ 1/3 = ¾ * 3 = 9/4 = 2¼ 

Not all examples can be easily modeled with the fraction circles but using a few easy ones help to model the situation.

Activity Closure: 
Elaine Stallings, Math teacher at Mumford School in Mumford, TX uses a little song with her class for multiplying and dividing fractions:


Multiplying fractions


That’s no problem-


It’s the TOP times the TOP


And the BOTTOM times the BOTTOM


Then comes division


Don’t ask “Why?”


Just FLIP THE DIVISOR


And MULTIPLY

When she does this song, she gets another teacher to help her.  When they sing “TOP times the TOP” the teachers act like they are bumping heads.  Then for “BOTTOM times the BOTTOM” the teacher bump hips/rears(!  Finally, for “FLIP THE DIVISOR” the teachers enlist the help of a smaller student in the classroom who they will actual flip over for that verse.  The students remember this song for the rest of their school years.  Even high school students remember this song and never forget the rules for multiplying and dividing fractions.  This is a great way to wrap up a lesson on Dividing fractions.  Mrs. Stallings actually uses the first part of the song alone for Multiplying fractions lesson.


Assessment: 

Students should be able to apply the “flip the divisor and multiple” rule to any division problem involving fractions.  To test this, give students a set of fraction division problems and have them show all work to determine their ability to apply and use the rule.

Learning Objectives: 
Dividing with Fractions

Prerequisites for this Activity: 

Fractions
Multiplication

Division

Vocabulary / Definitions: 

Reciprocal: A reciprocal is one divided by a given number.  A reciprocal is found by flipping the numerator with the denominator of a fraction
Materials List: 
Fraction Circles (fractionCircles.ppt)
