Planning Guide: Ratio and Percent

Sample Activity 4: Part-and-whole-percent Tasks
Refer to the part-whole-fraction tasks that are provided in the Planning Guide for Grade 6: Improper Fractions and Mixed Numbers, Number, Specific Outcome 4. Review how to find the third component when two of the part–whole–fraction components are given. Use a similar process for percent to help students make the connection between fractions and percent. Use the word percent instead of fraction as shown in the following activities.

1.
Given the Whole and Percent, Find the Part

a. Part of a Whole Set
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Provide students with a set of counters, e.g., pattern blocks, and sheet of paper on which a circle is drawn. Instruct them to take eight of the counters and place them in the circle to represent the whole set. 

Problem

If eight counters are the whole set, how many counters are in 75% of the set? Explain your thinking by using diagrams and symbols.

Sample Solution:
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                      This is the whole set.

75% = 
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Divide the set into four equal parts with two 
counters in each part.  

Shade three of the equal parts.
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 of the whole set of counters.

There are six counters in 75% of the set.

b. Part of a Whole Region

Provide students with strips of paper, each 20 cm long.

Sample Problem

A ribbon is 20 cm long. You cut off 60% of the ribbon. What is the length of the ribbon that you cut off?   

Explain your thinking using diagrams and symbols.

Sample Solution

60% = 
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 Six out of 10 equal parts of the ribbon are cut off.  

Since the ribbon is 20 cm long, then each equal part is 2 cm. Therefore the part cut off is 
6 × 2 cm = 12 cm long.
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     The shaded part shows the section of the ribbon that is cut off.
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2.
Given the Part and Percent, Find the Whole

a.
Part of a Whole Set

Provide students with a set of counters; e.g., pattern blocks.

Problem 1

If six counters are 50% of the whole set, how big is the whole set? Explain using counters, diagrams and symbols.

The following diagram has six counters and is 50% or one-half of the whole set.
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 of the set.

To find the whole set, double the number of counters to make 12 counters.


This diagram shows 100% or 
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 of the set or the whole set.  

The whole set has 12 counters.


Problem 2

If nine counters are 75% of a whole set, how big is the whole set? Explain using counters, diagrams and symbols.

Sample Solution:
The following diagram has nine counters and is 75% or 
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 of the whole set. This means that three out of four equal parts are shown.


                                                                This diagram is 75% or 
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 of the whole set.

The numerator counts and the denominator tells what is being counted. Therefore, this set shows three of the four equal parts that make up the whole set. Divide the set into three equal parts as shown below. Each equal part has the same number of items; i.e., three counters in each equal part. Each of the equal parts represents one-fourth or 25% of a whole set.


                                This diagram is 75% or 
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 of the whole set. 

                                
[image: image11.wmf]39

4?

=

  

To make the whole set, 100% or four-fourths are needed so we must add another equal part consisting of three counters.


b.
Part of a Whole Region

Provide students with the longs from the base ten blocks; each one is 10 cm long. Alternately, provide students with strips of paper, each 10 cm long.  

Problem 1

You have 10 cm of string. It is 40% of the length of string you need. What is the length of string that you need? Explain your thinking. 

Sample Solution:

I have 40% of the string and I need 100%. If 10 cm is 40%, then 5 cm is 20%. I need five groups of 20% to make 100%. Therefore, I need five groups of 5 cm or 25 cm to make 100% or the whole length of the string.

                        
original length of string
0           5 cm      10 cm

            20%        40%


                                                 

 0          5 cm       10 cm     15 cm      20 cm     25 cm

              20%       40%         60%        80%       100%
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I need a string that is 25 cm long.

3.
Given the Whole and the Part, Find the Percent

a.
Part of a Whole Set

Problem

The set of animals below is the whole set. 



The birds make up what percent of this set of animals? Explain.

Sample Solution:
Three out of the five animals are birds. Therefore, birds make up 
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 of the set of animals. To change 
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 to percent, write an equivalent ratio with the second ratio out of a hundred to show percent.
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The birds make up 60% of the whole set of animals.

b.
Part of a Whole Region

Provide pattern blocks and triangular dot paper (use BLM 2 on page 6).

Problem

The design below is from pattern blocks. 


What percent of this design does the yellow hexagon represent? Explain.

Sample Solution:

By rearranging the six trapezoids, three hexagons can be made. Therefore, the design has four congruent hexagons in all. The yellow hexagon is 
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 of all the hexagons; i.e., 
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 of the whole design.
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 The yellow hexagon represents 25% of the entire design.
(NCTM 2000, p. 215 and Van de Walle and Lovin 2006, p. 120)

Isometric grid paper – BLM 2
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the whole length of string needed.
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This diagram is 100% or �EMBED Equation.DSMT4��� of the whole set.


The whole set has 12 counters in all.








Look For (


Do students:


think flexibly about percent as they explore various problems using the whole, the percent and the part?


connect pictorial and symbolic forms for percent?


identify the whole, the percent and the part for each problem?


solve problems using the whole as a region and as a set?


communicate clearly, with precise mathematical language, the process used in solving the different types of problems that apply the meaning of percent? 


create other similar problems that apply the meaning of percent? 
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