Fraction Circles:  Dividing Fractions and Mixed Numbers by Whole Numbers
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Activity Summary: 
This activity is an introduction to dividing mixed numbers and fractions.  It involves modeling the division of mixed numbers and fractions by a WHOLE NUMBER.  The activity is intended to introduce dividing fractions and mixed numbers by providing a visual model using fraction circles.


Subject: 

Math: Numbers and Operations

Grade Level: 

Target Grade: 7 

Upper Bound: 8

Lower Bound: 6

Time Required: 15 min 

Activity Team/Group Size: individual to groups of 4 
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Activity Plan: 
Preparation:  Print fraction circles for the necessary fractions.  Either cut out before class or have the students cut out the fraction pieces.

Distribute the necessary fraction pieces to represent the problems listed below (wholes, halves, thirds, fifths and sixths) to each student or group.  Go through each example to demonstrate visually what is happening with division.  

· 8 ÷ 2 = 4

Have each student place 8 whole circles in front of them.  When we divide something by 2, what does that mean?  It means to divide the 8 into 2 groups.  How many are in each group? 4.  
Additionally, we can model this problem by asking the question “How many 2’s are there in 8?”  In this situation, the students place 8 whole circles in front of them.  Then, the 8 wholes are grouped into sets of 2.  How many groups are created?  4.

Before moving on, write the following two statements on the board:

“Split _____ into ____ groups.”     “How many _____’s are in _______?”  For each problem, the student should decide which statement makes more sense for the given problem.

Now, lets start looking at mixed numbers and fractions.  Start with a mixed number divided by a whole number.
· 42/3 ÷ 2 = 21/3
In this case, both statements make sense:  “Split 42/3 into 2 groups” and “How many 2’s are there in 42/3?” Have the students model both situations:

The students model 42/3 using all thirds.  For the first statement, divide the 42/3 into 2 equal groups. The easiest way to do this is to ‘deal’ the pieces into two piles.  How many are in each group? 7/3 = 21/3.  (Either require students to do the math for the Improper ( Mixed conversion, or form whole circles to see the mixed number answer)

For the “How many ____ are in ____?” statement, we want to create sets of 2 wholes.  The students will model this by creating groups of 2 whole circles (using 6- 1/3 pieces for each group).  How many complete groups are made?  (2)  But we have some things pieces left over, 2- 1/3 pieces are left.  So what do we do with these?   
We already found in the last model that the answer was 21/3 but now we have our 2 wholes, with 2/3 left over.  When the model doesn’t work out evenly and there are remaining pieces, we must do the process all over again:  2/3 ÷ 2.  
Which model makes sense now?  “Split 2/3 into 2 groups” or “How many 2’s are there in 2/3?”  Splitting into two groups should be easiest, with a result of a 1/3 piece in each group.

The answer:  In the first part of the “How many___ are in___” model 2 whole sets of 2 were found.  In the second part of the model, we found that 2/3 ÷ 2 =  1/3  giving a final answer of 21/3

· 4/5 ÷ 2 = 2/5
Each student places 4-1/5 pieces on the desk.  The division means that we are dividing 4/5 into 2 equal groups.  By splitting the 4 pieces into groups of 2, the students see that each group has 2- 1/5 pieces.  Therefore there is 2/5 in each group.
But what if equal groups cannot be formed?

· 3½ ÷ 3 = 11/6
The student will model 3½ using all halves (7/2).  Then, divide the 3½ into 3 groups.  Each pile will have 2/2 but there will be ½ left over.  What do we do with this?  It is simple; just divide what is left over into 3 equal parts.  The students can use the other fraction pieces to find the right size: 1/6 Put 1/6 in each pile.  How many are in each pile now? 2/2 and 1/6. The students should be able to add these up.  If the students have difficulty, they can replace each ½ piece with 3 - 1/6 pieces and then determine that there are 7/6 or 11/6 in each group.
Prerequisites for this Activity: 

Basic Division

Fractions and Mixed Numbers

Materials List: 
Colored Paper for copies of fraction circles for appropriate models.  

Multimedia Support and Attachments: 
Fraction Circles: (fractionCirlces.ppt) PowerPoint file to print fraction circles
Troubleshooting Tips: 
· Use colored paper for different sized pieces

· This visualization gets kind of tricky with more complex numbers and with dividing by a fraction.  It is hard to model the problem 3½ ÷ ¼ = 14 using the idea of dividing 3½ into ¼ groups.  What exactly is a ¼ group?  In this situation the models can be made using the idea “How many ¼’s are in 3½?”  Each student lays out 3½.  This can be done using wholes, halves or whatever to get the right amount.  Now to determine how many ¼’s are in 3½, lay ¼ pieces over the 3½ until the whole thing is covered.  It will take 14 - ¼ pieces to cover the 3½. 

But when the problem doesn’t work out evenly, the model becomes a little gray.  For example, in the problem 42/3 ÷ 2, the question can be “How many 2’s are in 42/3?”  First the students lay out 42/3 using wholes and thirds.  The students will then take groups of 2 wholes and lay them on the 42/3.  Two sets will cover the 4 but then the 2/3 is left.  The way we get the 1/3 (for the 21/3 answer) is by determining what part of 2 the 2/3 left is. “2/3 is what part of 2?” = 1/3. This may be too complex for younger students but may work for older ones.  After performing this activity with 7th grade, this situation was where the students got confused.  It seems best to just use the first models to motivate the idea but then to move on to the practical way of solving fraction division problems with the “flip the divisor and multiply” technique.

