Some notes on fractions, ratios and percents.  

The important mathematical attributes of the concept of …..

1) fraction.  One way to think of a fraction is that it represents the concept of breaking some whole into equal size parts and then specifying a certain amount of those equal size parts.  In this situation, we would write a/b and call a the numerator of the fraction and b the denominator.  We would then have a equal size parts out of b equal size parts. Some possible misconceptions that can develop center around the whole idea of there being EQUAL size parts.  Also, we can split this whole into as many parts as we want- even if it does get kind of “messy”.  So if my whole was a pizza, I could cut it into 8 pieces or 12 pieces or even 50 pieces- at least in theory.  Each piece would be equal in size. 

Another way to think of a fraction is that it represents a portion of some discrete set of objects.  Suppose there are 10 cookies sitting on a plate and I eat 3 of them.  The portion I ate was 3/10 and I left 7/10 of the cookies.  The “whole” is actually 10 separate pieces.  In this case the denominator represents how many of some kind of “stuff” I have and the numerator represents the portion of the stuff that is being talked about. Here we run into the problem that perhaps each cookie is not the exact same size, but we do think of them as being equivalent. 

With both of these representations, we have three conceptions.  The first conception (that mistakenly appears to be the only one) is that of part-whole.  We have some set of things (like a pizza or plate of cookies) that we are taking a portion of.  
The second conception is that of division.  When we say a/b we can think of it as a things divided into b equal size parts.   Think about ¾.  This could mean you have 3 loaves of bread to be shared amongst 4 individuals.  Take 3 divided by 4, you get ¾ of a loaf of bread to be given to each of the 4 individuals.  What is the “whole”?  Well, one single loaf acts as the whole or the unit that all else is compared to. 

The third conception is that of ratio.  When we say a/b we  think : for every a parts there are b (total) parts.  Note: some texts may say, for every a shaded parts there are b-a unshaded parts.  So 3/7  is 3 parts to a whole comprised of 7 parts OR 3 shaded parts to 7-3=4 unshaded parts.  

2) Ratio.
With the concept of ratio, it is very important to realize that there is a relationship between the two (or more) quantities being presented.  So when we say the ratio a:b, we mean for every a parts there must be b parts.  It does not give an absolute relationship.  We do not know that there are only a parts and b parts.  So the ratio 3:4 for cups of vinegar to cups of oil means that there could be 6 cups of vinegar and 8 cups of oil, or 1.5 cups of vinegar and 2 cups of oil.  Another feature is that it can represent a comparison of some part to part (the vinegar/oil situation) or a statement of a relationship between part and whole ( 3:8, for every 8 pieces of candy I get 3 pieces).  This is where ratios differ from fractions.  Fractions ALWAYS represent a comparison of a part to a whole.  When you convert a fraction to a ration you need to be careful.    You have seen your book say that the fraction ¾ is the ratio 3:4---this is when we compare part to whole.  You can also say the fraction ¾ is the ratio 3:1 –comparing how many pieces you have (the shaded) to the ones left.  This second way is the way that odds are done.  So which do you use?? It depends on what your curriculum presents to you and the context.  Be clear when you state a ratio as to what you are comparing to what.  So when I say I conceive the fraction 4/9 to be the ratio 4:5, I am looking at part to part.  IF I say I conceive the fraction 4/9 to be the ratio 4:9, I am conceiving it as part to whole.  

3) Percent.  When we say a% we mean a parts of 100.  It is probably a good idea to say “parts of 100” versus percent until a child really understands the concept.  Percents all center around the notion of there being 100 EQUAL size parts of something.  In some cases it is easy to see this:

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


76% is 76 parts of 100.

There are several different percent “scenarios”.  They are

· a% of______??____is P       or P is a% of ________________

· a% of W is_____??________

· ?     % of W is P                           or                      P is ____??____% of W

 Example 

40% of what is 10? Here you know that your 10 ( this is your value) represent 40% of something- what is the something?  Think conceptually.  40% is 40 equal size pieces, so if 10 is 40% then there are 40 pieces sitting there with value 10.  How much is 1 piece (which is 1%) worth?  

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Example

32 is 50% of what?  Value 32 is 50 pieces.  Split so 32/50 is 1 piece.   Hence 100 x 32/50 =64 is the value of 100 pieces. Of course this one is easier done by realizing that 32 is half of 64.  Hence 32 is 50% of 64. 
Example
45% of 10 is what?  There appears to be only 10 things- not 100.  In this case one must realize that you could break the 10 things into 100 equal size parts. After the breaking, you take 45 of the equal size pieces.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	



                                                                                                                          
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	





[image: image1]
Example
What percent of 30 is 8?  So 100% or 100 pieces has value 30.  This means each piece has value 30/100 = 3/10 =0.3. And it also means that value 1 is 100/30=10/3 pieces.  So value 8 must be 8 x 10/3= 80/3=
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pieces.  So 8 is 
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% of 30

Some final notes…

One must be careful with saying that percents are just fractions with denominators of 100.  They are, but if you do not fully understand fractions and ratios, this could complicate matters. 

Notice that the concept of ratio is also sitting there with percents.  When we say 50% we really mean, every time you have 100 parts – portion out 50 of them. 50 % can also be seen as the fraction 50/100.  
To convert a percent to a…

· ratio , just remember parts per 100.  So 78% is 78 parts to 100 total parts.

· Fraction, just remember parts per 100. So 78% is 78 per 100 so 78/100 which is the decimal 0.78.

To convert a fraction to a….

· ratio, get the context straight.  Is it part to whole or part to part?  (See above discussion)

· percent.  In this case think the ratio of part to whole and you want to get to ratio of ??? to 100.  So ¾ is 3:4, which is 25x3: 25x4, which is 75 to 100 which is 75 per 100 which is 75%.  So 2/7 does not work as nice.  Think, 2 to 7 is 2/7 to 1 which is 100 x 2/7 to 100x1 which is 200/7 to 100 which is  28 4/7 %.  Algorithmically, we say “divide the numerator by the denominator”.  Note: this yield the decimal form of the percent—not the actual percent form.  So ¾ is 3 divided by 4 which is 0.75.  This is not the percent form, one still must multiply by 100 to get 75 and then stick the percent on it. The first ways are conceptual and new to you—hence may seem more complicated.  The second way is more familiar, hence seems less complicated but actually hides the reasoning. 
To convert a ratio to a ….

· fraction.  Depends on context.  If it is a part to part comparison, like 3 parts oil to 5 parts vinegar then we would have the fractions 3/8 or 5/8.  If it is a part to whole comparison, like I get 3 pieces per 7 pieces then it is the fraction 3/7. 

· Percent.  Again depends on context.  3 parts vinegar per 4 parts oil.  Then vinegar is 3 to the whole of 7 parts.  This is 3/7 to 1, which is 100x3/7 to 100x1 which is 300/7 to 100 which is 42 6/7 per 100 which is 42 6/7 %. In the other context, say I get 5 of the 8 pieces of pizza.  Then 5 to 8 is 5/8 to 1 is 500/8 to 100 is 62.5 to 100 is 62.5 % of the pizza. 
If you want to do some further reading now (or one day when you are teaching) here are some good sites:

http://www.sci.tamucc.edu/txcetp/cr/math/rf/RatioFraction.pdf
http://mathforum.org/paths/fractions/m.fraclessons.html
http://mathforum.org/varnelle/knum.html
What is shaded represents 40%, or 40 pieces of 100.  It has value 10.  This means that each of the 40 pieces must share this 10.  So split 10 equally amongst the 40 pieces- each piece gets value 10/40 or 1/4.  You can also think, each row gets column gets value 2.5.





You ask what did we start with?  This would be 100%.  Well if each square is worth ¼  then 100 squares, the whole, is worth 100 x ¼ =25.  Or from the column approach: each column worth 2.5, 10 columns worth 10x 2.5 =25.   





Break each of the 10 evenly so we now have 100 pieces





This shaded stuff  is 45% of value 10.  So what is its value?  





Each column is worth 1.  I have 4 full columns and ½ of another.  





The value is 1+1+1+1+ ½ which is 4.5.  
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