Multiplying Fractions Using Graph Paper – A pictorial representation leading to the discovery of the algorithm.

The only manipulative(s) required to do this activity would be graph paper and a pencil!

Example 1:

Let’s consider the problem:   ½  “of”  ¾ :

We will begin by using both denominators to determine the working area of our problem.

½  The first fraction’s denominator will be used to determine how many rows we will require in our working area  (2).

¾  Use the second fraction’s denominator to determine how many columns we will utilize in the same working area  (4).

We should now have a working area of 2 rows and 4 columns shown as follows:

	
	
	
	

	
	
	
	


Once the working area for our multiplication problem has been determined, please follow these simple steps (for all subsequent multiplication problems):

Note: We will now use the numerators of both fractions to single-shade and double-shade in our newly created working area.

Step 1:  Always start with the “of” fraction (the 2nd fraction) of our problem.

Step 2:  Using your pencil, please single-shade the number of columns indicated by the

 numerator of  the 2nd fraction (in this case 3).

Step3:   Staying within the single-shaded area, go back and double-shade the number of rows
 indicated by the numerator of the first fraction (in this case 1).

Step 4:  Have the students count the number of double-shaded squares (out of the total

             number of squares in our problem’s working area).

Following the above steps, our working area should now look like this:

	
	
	
	

	
	
	
	


Ask the students – “How many squares are double-shaded?”  (answer is “3”)

3 squares are double-shaded out of a total of 8 squares in our total working area – making the answer to our problem:
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Work through several different problems on the board or overhead with your students using fairly small denominators (keeping your rows and columns to 10 or less) ensuring less time is spent drawing working areas and more time is spent shading and generating answers.

 * I usually have the students write an “R” under the first fraction and a “C” under the second fraction to help them remember how to determine the working area required for each problem.

While it should be noted that the denominators can be labeled as rows and columns in any order to arrive at the correct answer, I prefer the students to use rows under the first fraction and columns under the second fraction as this creates consistency when practicing and/or correcting.(see example 2)

Example 2:      
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- in this example the “of portion” remains the same.



   R         C

Our working area for our second problem should appear as follows: (3 rows and 4 columns).

	
	
	
	

	
	
	
	

	
	
	
	


Beginning with the “of” fraction of our problem ie. 
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, single-shade the amount of columns indicated by our numerator (3). It should appear as follows after single-shading is done.
	
	
	
	

	
	
	
	

	
	
	
	


Staying within the single-shaded area, have students go back and double-shade the number of rows indicated by the numerator of our first fraction (2). Your working area should now appear as follows:

	
	
	
	

	
	
	
	

	
	
	
	


Six (6) out of a total of twelve (12) squares are now double-shaded making the answer to our problem:   
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Writing the problem and answer (as shown above) under the double-shaded examples often will prompt one or more students to discover the algorithm used when multiplying fractions.

Ie.

 2 x 3   =  6

    

 3 x 4   = 12

Using the provided graph paper, try one or more of the following fraction multiplication problems.
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   One fourth of the class has brown hair and one half of these students have brown eyes. 
     

What fraction of the class has brown hair with brown eyes?
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   Two thirds of the boys in gym class are on the school football team. Three fourths of



these boys also play soccer. What fraction of the boys play for both teams?
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   Seven eighths of the teachers at HGI School drive to school. Four fifths of these teachers



live more than 15 kilometers away. What fraction of the teachers live farther than 15



kilometers away and drive to work?
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   One out of six homes in Woldford Estates (a gated community) have roughly 3000 square



feet or less. One fifth of these homes is greater than 4000 square feet. What fraction of



the homes in Woldford Estates is greater than 4000 square feet?

Depending on the skill level of your student, it may be worthwhile to begin this exercise using partially shaded models as follows:

example. 1: 
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- This means one-half of (4 out of 5 columns).

Your task is to complete the diagram below to find the product of  
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.
Remember you want to find a fractional part of the area already shaded.
	
	
	
	
	

	
	
	
	
	


example. 2:  
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  - This means two-fifth’s of (3 out of 4columns).

 To find the product for the multiplication statement above, double-shade 
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 of the shaded area.
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Another alternative would be to only put in the columns and have the students draw the correct number of rows first - and then have them double-shade the product.
example 3: 
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  - This means two-third’s of  (2 out of 3 of the columns).

To find the product for each multiplication statement, complete the diagrams for examples 3 and 4.
	
	
	

	
	
	

	
	
	


example 4: 
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  - This means four-fifth’s of  (5 out of 6 of the columns).

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Lastly, it is a great idea to present several completed diagrams and have the students provide the multiplication statement.

Example 1:

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


 Answer is  
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, but leave the fraction statement blank and have them fill in the answer.

 ie.   ?    of     ?   

        ?            ?

Example 2:

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Have the student complete a blank multiplication statement.  ie.   ?    of     ?   
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In this case, the actual answer would be  
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Example 3:
	
	
	
	
	

	
	
	
	
	


Once again, have the student complete a blank multiplication statement.  ie.   ?    of     ?   











          ?            ?

The answer for this example (3) would be  
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Example 4:

	
	
	

	
	
	

	
	
	

	
	
	


Complete the blank multiplication statement.  ie.   ?    of     ?          (Answer is 
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Example 5:

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


This time the answer should be 
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