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Fraction Concepts

Fraction Strips

Fractions show how many parts of something you have.  For instance, if something is divided into 8 equal parts and you have 3 of them, this is represented by the fraction 
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.  We will use things called fraction strips in order to visualize this.  First we must make the fraction strips.

Take a piece of 8 ½ by 11 plain white paper and place it on your desk with the long edge at the bottom.  Line up the bottom of your ruler with the bottom of the paper and draw a line across the top of the ruler.  Move the bottom of the ruler to the line you just drew and draw another line.  Do this two more times.
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     Ruler
  draw line here

Cut the paper along the lines.  You should get 4 strips of paper.  Each strip will represent the number 1.  If you place the strips end-to-end you will have a long strip of length 4. Write the number 1 on each of these four strips.


               Four white strips of length 1 placed end-to-end have a length of 4.

Now take a piece of red paper and use the ruler to draw lines so that when you cut the paper you will get 6 strips.  Cut the paper to get 6 strips.  


Take two of the red strips and fold each of them in half.





One strip folded in half.

We have divided 2 of the red strips into 2 parts each by folding them in half.  Each part of the folded strip is 1 of the 2 halves.  Each part of the folded strips is 1 part out of 2, so each part of the folded strips is 
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.  Take a pencil and write 
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 on each part of the folded strips.


Take 2 more red strips and fold them in half and then fold them in half again.


1.  How many equal parts is each strip folded into?    four   
2.  What fraction is each part of a folded strip?  one-quarter

Write this fraction on each part of each folded strip.

Now take the last 2 remaining red strips and fold them in half 3 times.

3.  How many equal parts is each strip folded into?  eight

4.  What fraction is each part of a folded strip?  one-eighth
Write this fraction on each part of each folded strip.

Take a piece of the yellow paper and draw enough lines with your ruler to get 6 strips.  Cut out the 6 strips.  

The next part will take a little patience.  We want to fold each strip into 3 equal parts.  Bend both ends towards the middle and try the best you can to line them up so it looks like you will get 3 equal parts.  When you think you have the ends in the right place, fold the paper.  Do this for all 6 strips.





       Starting to fold a strip into three equal parts.

5.  Into how many equal parts is each strip folded?  three
6. What fraction is each part of a folded strip?  one-third

Write this fraction on each part of each folded strip.

Take 3 of the yellow strips in the folded position and fold each of them in half.

7.  Into how many equal parts is each strip folded?    six  
8.  What fraction is each part of a folded strip?  one-sixth
Write this fraction on each part of each folded strip.

Put all the fraction strips in the envelope.

Fraction Concepts

Comparing Fractions

Equivalent Fractions
We compare two numbers by saying whether they are equal or by saying which one is larger.  If they are equal we use the = symbol.  So, 5 = 5.  

If two numbers are not equal, we use the symbols < or >.  This may seem confusing because there are two symbols, but the trick to remember is that the symbol always points at the smaller number no matter which one you use.  They are called inequality symbols.
Example:

Nine is greater than 4,   9 > 4, or four is less than nine,   4 < 9, both mean the same thing.  Notice the large part of the symbol goes with the larger number and the small pointy part points at the smaller number no matter which way you write it.

You made fraction strips for 1, 
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,
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,
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, 
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,
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.  Look at each part of the fraction strips and compare their sizes.  Based on what you see, write the fraction values from smallest on the left to the largest on the right in the blanks below.

1. 
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  <   
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   <   
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By folding back parts of the fraction strips you can compare the size of different fractions.  To compare 
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 and 
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, fold the strip with the 
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 parts so that 3 of them are showing.  Fold the strip with the 
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 parts so one of them is showing.  Put them next to each other and compare their sizes.  The 
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 part is larger than the 
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 part, so we say
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  or   
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The 
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strip on the bottom is larger than the 
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 strip on the top.

Use the fraction strips to help you fill in the blanks below with =, <, or >.

2. 
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3. 
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4. 
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5. 
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6. 
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7. 
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8.   
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9.  
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10. 
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11. 
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12. 
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13. 
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In all the examples above where you used the = symbol, the fractions are the same.  These are called equivalent fractions.  For instance, 
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, and 
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are all equivalent fractions since their folded strips are all the same length.  Four parts out of 8, 1 part 

out of 2, and 3 parts out of 6 all mean the same thing.  They are all half of the total amount.

Both 
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and 
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use larger numbers than 
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.  While they are all equivalent, the fraction with the smallest numbers, 
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, is called the reduced fraction.  We say that if we reduce 
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 and 
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 to lowest terms we get 
[image: image59.wmf]2

1

.

Fraction Concepts

Mixed Numbers

Sometimes whole numbers and fractions are written together such as 3
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.  This is called a mixed number.  We can show this by using 3 white strips and 1 red strip folded in half.  Mixed numbers are always bigger than one.


In all the fractions we have used so far, the bottom number has always been larger than the top number.  The top number, which tells you how many parts you have, is called the numerator.  The bottom number, which tells you how many equal pieces the strip is divided into, is called the denominator.  If the top number is smaller than the bottom number we always have what is called a proper fraction.  Proper fractions are always less than one.  

If the top number is more than the bottom number, the fraction is called an improper fraction.  Improper fractions are always more than one.  Since mixed numbers are also more than one, we can change between mixed numbers and improper fractions.  Here is how to do this with the improper fraction 
[image: image61.wmf]3

5

.

To get 
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with the fraction strips we need to use a full strip of third’s plus a strip folded to show 
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.




       A full strip of third’s     +       A strip folded to show 
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The full strip of third’s is the same as one white strip because 
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 is equivalent to 1.  So we can replace the yellow 
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 strip with 1 white strip.  This means that the improper fraction 
[image: image67.wmf]3

5

 is the same as the mixed number 1
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.  

Use this procedure to change the following improper fractions to mixed numbers.

Improper Faction

Mixed Number 

1.    
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1 
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1 
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  or 1 
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We can go the other way also.  If we start with a mixed number we can change it into an improper fraction.  Here is how.

Suppose we have 1
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.  Put down 1 white strip and a strip folded to show 
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.  Replace the white strip with a full eighth’s strip.  We had to use an eighth’s strip because we have 
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with the folded strip.  Now count how many eighth’s there are in total. From the full eighth’s strip we have 8 and from the folded strip we have 3, so there are a total of 11.  It must be that the mixed number 1
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is the same as the improper fraction 
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.  




Use your fraction strips to change the mixed numbers below into improper fractions.

Mixed Number
Improper Fraction

8.    1 
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9.     1 
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12.     2 
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13.     1 
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Fraction Concepts

Finding One-Half of a Fraction

When we made the fraction strips using the red paper, we started with a strip of length 1 and folded it in half to get a strip with two equal parts.  Each part was 
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 of the full strip. When we folded again, each part was 
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 of the full strip.  Folding a third time gave us parts which were 
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 of the full strip.  

Here is a summary of what happened.
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Is there a pattern here?  

1. What happens to the denominator each time we take 
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? It doubles 

2. What is 
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 of 
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3. What is 
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 of the answer to #2 above?    
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4. What is 
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 of 
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5. What is 
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In all the examples above the numerator is 1.  It does not matter if the numerator is some other number, the pattern still is true.  

Rule:  To find 
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 of a fraction keep the numerator the same and double the denominator.

Example: 
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6. What is 
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 of 
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7. What is 
[image: image131.wmf]2

1

 of 
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8. What is 
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 of 
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9. What is 
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10. What is 
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Fraction Concepts

Adding Fractions With the Same Denominator

Suppose we want to add 
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and 
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.  

Take a fraction strip with eighth’s and fold it so 
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 are showing.  

Take a second fraction strip with eighth’s and fold it so 
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 are showing. 


Count the total number of eighth’s showing.  There are 5, so the answer is 
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.

To add 
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 and 
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, fold fraction strips to show 
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 and 
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.  

There is a total of 5 fourth’s showing so the answer is 
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.

In the second example above the answer is an improper fraction.  This happens sometimes.  Some people like to change improper fractions to mixed numbers.  This is up to your teacher.

Notice what happens in both examples above.  

Rule:  The denominator of the answer stays the same and you get the numerator by adding the two numerators in the example.

 Find these answers.  Use fraction strips where necessary.
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[image: image155.wmf]8

1

 + 
[image: image156.wmf]8

3

 = 

[image: image157.wmf]8

4

  or

[image: image158.wmf]2

1




6. 
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9. 
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Fraction Concepts

Vocabulary Sheet

Describe the words or symbols below in your own words.

1. =

used when two numbers are equal

2.  > or  <
used to compare numbers which are not equal.  Points at the smaller

                        number

3. fraction
top shows how many parts the whole is divided into.  bottom shows how

 many of these parts you have.

4. equivalent fractions
fractions having the same value but written using different

 numbers

5. reduced fraction
a fraction written with the smallest numbers possible

6. mixed number
a whole number and a fraction together

7. numerator

the top part of a fraction

8. denominator
the bottom part of a fraction

9. proper fraction
when the numerator is smaller than the denominator

10. improper fraction
when the numerator is larger than the denominator

11. the rule for taking one-half of a fraction  leave the top alone, double the bottom

12. the rule to add fractions with the same denominators
keep the bottom the same and

 add the tops
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