Planning Guide: Ratio and Percent

Sample Activity 1: Meaning of Ratio: Part-to-whole and Part-to-part
A. Part of a Set
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Part-to-part

Provide students with counters and have them solve the following problem.

Problem

You have eight red counters and four blue counters. Compare the number of red counters to the number of blue counters in as many ways as you can. Explain your thinking.

Have students share their solutions. Include an answer that uses one-to-one matching along with subtraction.

Example 1:


Red

Blue

Every blue counter is matched with a red counter and there are four red counters left.  

8 – 4 = 4.  

Connect this solution to comparison problems using subtraction. The wording might be, "how many more red counters are there than blue counters?"
Include answers that use many-to-one matching along with multiplication.

Example 2:  


Red

Blue

There are twice as many red counters as blue counters. 

Introduce the term ratio. Explain that the comparison of two quantities related multiplicatively is used in ratios. Note that the definition of ratio as "the comparison of two quantities" has limitations because this comparison could use subtraction, as shown in the first example of one-to-one matching (NCTM 1994, p. 50).
Through discussion, establish that two parts of the whole set are being compared in the given problem; i.e., it is a part-to-part ratio.  

Write the ratio of the number of red counters to the number of blue counters in three ways: 8 to 4, 8:4 and 

[image: image7.bmp]. Say that the ratio is read as "eight to four." Encourage other ways to write the ratio: 4 to 2, 4:2, , 2 to 1, 2:1 and 
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. 
Emphasize that order is important in writing ratios. Have students write the ratio that compares the number of blue counters to the number of red counters. Encourage students to write the basic ratio to show the comparison; i.e., 1 to 2, 1:2 and 
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. Summarize that there are half as many blue counters as red counters. 
Provide other examples of part-to-part ratios for part of a set. Have students connect the concrete, pictorial and symbolic representations for each example.    

2. Part-to-whole

Provide students with counters and have them solve the following problem.

Problem

You have eight red counters and four blue counters. Write a ratio to compare the number of blue counters to the number of counters in the whole set in different ways. Explain your thinking.

Have students share their solutions.  

Include an example that shows the part-to-whole ratio: 4 to 12.

Example:


Red


Blue

Four out of the 12 counters are blue.

Four-twelfths of the set of counters is blue.

Through discussion, establish that a part is being compared to the whole in the problem; i.e., it is a part-to-whole ratio. 

Have students write the ratio of the number of blue counters to the number of all the counters in three ways: 4 to 12, 4:12 and 
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.  Say that the ratio is read as "four to twelve."
Explain that part-to-whole ratios connect directly to fractions because the denominator of a fraction always refers to the number of equal parts in the whole set. In this case, there are 12 equal parts, each with one item. Review that the equal parts of a set means that each part has the same size; i.e., the same number of items.

Emphasize that the comparison of two quantities using multiplication is used in ratios. Say, 
"Four-twelfths of the set of counters is blue."  

Include an example that shows the part-to-whole ratio: 1 to 3.  

Example:  


Red

Blue

One out of every three counters in the set is blue. 

The ratio of the number of blue counters to all the counters in the set is 1 to 3, 1:3 or 
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. 

One-third of the whole set of counters is blue.  

Provide other examples of part-to-whole ratios for part of a set. Have students connect the concrete, pictorial and symbolic representations for each example.

B. Part of a Region: Part-to-part and Part-to-whole

Explain that ratios, including part-to-part and part-to-whole, can be used to compare parts of a region as well as parts of a set.  

Provide students with concrete materials representing regions such as fraction circles, fraction strips and geoboards. Have students solve the following problem and explain their thinking by connecting concrete, pictorial and symbolic representations. Remind students that order counts when they are writing ratios. They must specify what they are comparing and in what order.

Review the requirements for equal parts of a region; i.e., each of the equal parts must have the same size but not necessarily the same shape.    

Problem

A pizza is divided equally into 12 pieces: eight are pepperoni and four are vegetarian. Draw diagrams and write ratios to show comparisons of part-to-part and part-to-whole. Explain your thinking.  

Have students share their solutions.

Sample Solution of a Part-to-part Ratio:

	V
	V
	V
	V

	P
	P
	P
	P

	P
	P
	P
	P


The ratio of the number of vegetarian pieces to the number of pepperoni pieces is 4 to 8 or 1 to 2. For every vegetarian piece, there are two pepperoni pieces. There are half as many vegetarian pieces as pepperoni pieces.  
Through discussion, have the students generalize that order is very important when writing ratios; e.g., a 4 to 8 ratio compares the number of vegetarian pieces to the number of pepperoni pieces, whereas an 8 to 4 ratio compares the number of pepperoni pieces to the number of vegetarian pieces.   

Sample Solution of a Part-to-whole Ratio:
	V
	V
	V
	V

	P
	P
	P
	P

	P
	P
	P
	P


The ratio of the number of vegetarian pieces to the number of pieces in the whole pizza is 4 to 12 or 1 to 3. One out of every three pieces is vegetarian. One-third of the pizza is vegetarian.

C. Ratios in Simplest Form or Basic Ratios

Discuss that 4:12 and 1:3 are equivalent ratios similar to equivalent fractions; i.e., they represent the same comparison of two quantities. Encourage students to write ratios in their simplest or basic form whenever possible. The basic ratio for 4:12 is 1:3. Connect basic ratios to basic fractions in work done with equivalent fractions.   
















Look For (


Do students:


compare quantities with and without ratios?


distinguish between part�to�part ratios and part�to�whole ratios? 


connect concrete, pictorial and symbolic representations for ratios?


explain that order matters when writing ratios?


write ratios using three different forms?


use ratios in real-world situations including part of a set and part of a region?
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