Application Dimension

Fractions, decimals, and percents are used in many ways in our society.  In our Navigating the Landscape of Fraction, Decimal, and Percent Problems project we wrote 216 word problems involving percents, fractions, and decimals (PFD).  These problems vary in three dimensions: objective, application, and number variation.  This handout describes the application dimension.

The 216 problems can be downloaded at 
http://www.wiu.edu/users/mfjro1/wiu/BootCamp/landscape/front.html

Fractions
1. Part to Whole ratio – Part to Whole means that one number is a portion of the other number (which is the whole).  For example: Express  in lowest terms.
2. Part to Part ratio – Part to Part means the two numbers are two parts of a whole.  For example: Express 8:10 in lowest terms.

Conversions
Converting between fractions, decimals, and percents – self-explanatory.
Converting improper fractions and mixed numbers – self-explanatory.

Meanings of the Operations
1. Addition
a. Join – Addition join means that the resulting amount is found by adding the changed amount to the starting amount.
b. Part-part-whole – Part-part-whole means that we are adding two parts to find the whole amount.
c. Comparison – The two givens are an amount and how much more another amount is compared to the first.  The student is asked to find the other amount.
2. Subtraction 
a. Take away – You are subtracting the amount removed from the starting amount.
b. Comparison – The two givens are an amount and how much less another amount is compared to the first.  The student is asked to find the other amount.
c. Completion – Completion is taking our given amount and finding out how far we are from reaching our goal.
d. Missing addend (“part-part-whole”) – This is taking our total amount and subtracting one part to find the other part.
3. Multiplication
a. Repeated addition (“equal-groups”) – For example: Paul ran 3 miles each day for 7 days.  How many miles did he run all together?
b. Multiplicative comparison – For example: Steve ran 3 times as far as Bill.  Bill ran 4 miles.  How far did Steve run?
c. Arrays or area (“product-of-measures”) – For example: If you have 3 rows with 5 chairs in each row, how many chairs are there?
4. Division
a. Fair division (partition) – Here the two things given are the whole and the number of groups (or sets).  The student is asked to find the size of each set.  For example: If you have 15 cookies to be shared by 5 children, how many cookies does each child get?  Similarly, fair division might ask the student to find a rate.  For example: There are 120 calories in 3 ounces of the food.  How many calories per ounce?
b. Repeated subtraction (measurement)	Here the two things given are the whole and the size of each set.  The student is asked to find the number of groups (or sets).  We have 80¢ and the candy bars are 16¢ each.  How many candy bars can we buy?  Similarly, repeated subtraction might give the student one amount and a rate and ask the student to find the “other amount.”  For example: If you have $10.65 and gas costs $3.55 per gallon, how many gallons can you buy? 

Percent Problems
1. Find the percent – For example: __% of 20 is 5.
2. Find the “whole” – For example: 30% of __ is 12.
3. Find the “part” – For example: 40% of 90 is __. (Note: the “part” could be greater than the whole.)

Percent Change
For percent change problems there are four related quantities: Old amount (“original”), New amount, Amount of change, and Percent change.  Given any two, the student should be able to find the other two.  “Four choose two” leads to six problem types:
1. Original and amount of change given (find percent change and/or new amount) – Starts at 40 and goes up 3.  Find the percent change and/or new amount.
2. Original and new amounts given (find amount of change and/or percent change) – Starts at 40 and goes up to 43.  Find amount of change and/or percent change.
3. New amount and amount of change given (find original amount and/or percent change) – The original amount was increased by 3 and became 43.  Find original amount and/or percent change.
4. Percent change and original amount given (find amount of change and/or new amount) – Starts at 60 and goes up 15%.  Find amount of change and/or new amount.
5. Percent change and new amount given (find original amount and/or amount of change) – An amount is increased to 104.  This was a 30% increase.   Find original amount and/or amount of change.
6. Percent change and amount of change given (find original and/or new amounts) – An amount went up 40%.  This was an increase of 12.  Find original and/or new amounts.
	

 (
For
 students 
to 
develop fluency with fractions, decimals, and percents 
we 
need to give
 them 
a wide variety of problems.
)
Note: The purpose of the examples on this page is to help convey the meaning of the applications, operations, and terminology.  These examples generally do not involve fractions, decimals, and percents and are generally uninteresting and unapplied.  See the actual problems for real-world problems involving fractions, decimals, and percents.
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