Planning Guide: Ratio and Percent

Big Ideas
Ratios

Ratios are an extension of one-to-one matching and one-to-many matching. 

For example, when comparing two red marbles to six blue marbles, the following statements could be made:
a. There are four more blue marbles than red marbles.

b. There are 

[image: image9.bmp] or  as many red marbles as blue marbles.

c. There are 
[image: image3.wmf]6

2

 or three times as many blue marbles as red marbles.  

Statement (a) uses one-to-one matching along with subtraction. The diagram below shows this matching:
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Every red marble is matched with a blue marble and there are four blue marbles left. 6 – 2 = 4.  

Statement (b) uses one-to-many matching. The diagram below shows this matching:
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Blue

Every red marble is matched with three blue marbles and there are no marbles left over. The ratio of the number of red marbles to the number of blue marbles is 2 to 6 or 1 to 3. Other ways to write the ratio include 
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 or 1:3. This ratio compares the two amounts; i.e., there are 
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 as many red marbles as blue marbles.  

Statement (c) uses many-to-one matching. 
(Lilly 1999, p. 178)

Definition of Ratio

Small (2009, p. 74) states, "a ratio compares quantities with the same unit; for example, three boys to two girls (the unit being children)."
Van de Walle and Lovin (2006, p. 154) state, "a ratio is a comparison of any two quantities. A key developmental milestone is the ability of a student to begin to think of a ratio as a distinct entity, different from the two measures that made it up." The authors go on to say that ratios include rates as shown by the tree diagram below (2006, p. 155).







Part-to-part Ratios

"A ratio can compare one part of a whole to another part of the same whole. For example, the number of girls in a class can be compared to the number of boys" (Van de Walle and Lovin 2006, p. 155).
In the previous example that compares the number of red marbles to the number of blue marbles, a part-to-part ratio is used; i.e., 2 to 6 or 1 to 3.  

Part-to-whole Ratios

"Ratios can express comparisons of a part to a whole; for example, the ratio of girls to all students in the class. Because fractions are also part-to-whole ratios, it follows that every fraction is also a ratio" (Van de Walle and Lovin 2006, pp. 154–155).
In the previous example with marbles, the whole set is eight marbles. Therefore, the ratio of the number of red marbles to all the marbles in the whole set is 2 to 8 or 
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 or 2:8. Other ways to write this ratio include 1 to 4, 
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 or 1:4. The red marbles make up 
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 of the set of marbles. 

Within and Between Ratios

A within ratio is "a ratio of two measures in the same setting" (Van de Walle and Lovin 2006, 
p. 169).
In the previous example with marbles, a within ratio would be the ratio of the number of red marbles to the number of blue marbles in the given set of eight marbles.  

A between ratio is "a ratio of two corresponding measures in different situations. In the case of similar rectangles, the ratio of the length of one rectangle to the length of another is a between ratio, that is, it is 'between' the two rectangles" (Van de Walle and Lovin 2006, p. 169).

The focus of Grade 6 is within ratios.

Proportional Thinking

Proportional reasoning is used in ratios and percents. Van de Walle and Lovin (2006, p. 154) state, "It is the ability to think about and compare multiplicative relationships between quantities. These relationships are represented symbolically as ratios." They go on to define proportion as "a statement of equality between two ratios" (2006, p. 156).
Although students will not use proportional reasoning to solve problems until Grade 8, they need to use proportional thinking to understand the relationship between ratios and percent.
Definition of Percent
Percent is a part-to-whole ratio that compares a quantity to 100. It means "out of 100" and is written as % (http://learnalberta.ca/content/memg/index.html).
"The term percent is simply another name for hundredths" (Van de Walle and Lovin 2006, 
p. 119).

Small (2009, p. 80) states, "The actual amount that a percent represents is based on the whole of which it is a percent." She goes on to say, "It is not possible to interpret a percent meaningfully without knowing what the whole is" (2009, p. 81).
Since percent is a part-to-whole ratio, then every percent can be written as a fraction or a decimal. Conversely, every fraction or decimal can be written as a percent.  

Principles and Standards for School Mathematics states:

Percent, which can be thought about in ways that combine aspects of both fractions and decimals, offer students another useful form of rational number. Percents are particularly useful when comparing fractional parts of sets or numbers of unequal size, and they are also frequently encountered in problem-solving situations that arise in everyday life (NCTM 2000, p. 217).

Van de Walle and Lovin (2006, p. 175) connect percents to fractions when they state, "all percent problems are exactly the same as the equivalent fraction examples. They involve a part and a whole measured in some unit and the same part and whole measured in hundredths, that is, in percents." 
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