Number Variation Dimension

Our research has shown that when the numbers change, it can give the students difficulties.  For example, student may be able to solve problems involving percents, when the percent is less than 100%, but they cannot solve problems involving percents which are greater than 100%. 
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 some of important number variation dimension.  All the number variations can be seen in the girds of problems from the website.

The 216 problems can be downloaded at 
http://www.wiu.edu/users/mfjro1/wiu/BootCamp/landscape/front.html
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Variations Involving Addition and Subtraction of Fractions
1. Common denominator
2. Unlike denominators
3. Answer must be reduced, even though original numbers were reduced.  For example: .
4. Sum is a mixed number.
5. Addition that requires regrouping. For example: .
6. Subtraction that requires regrouping. For example: 

Variations Involving Addition and Subtraction of Decimals
1. Decimals same “length:”   1.23 + 4.56
2. One decimal (especially, in subtraction, the minuend) is “shorter:” 15.23 – 4.567
3. Decimals have (at least one) embedded zero: 	9.2052 – 4.067

Variations Involving Calculation of Percents (including percent problems and percent change problems)
1. Division terminates.
2. Division repeats.
3. Percent is less than 1%.   1/400 = .0025 = .25%
4. Percent greater than 100%.   60/25 = 2.4 = 240%

Variations Involving Converting Percents to Fractions 
1. Whole number percent with no reducing required: 30% = .3 = 3/10
2. Whole number percent with reducing required: 88% = .88 = 22/25
3. Percent with a decimal part: 14.5%
4. Percent less than 1%: .08%	
5. Percent greater than 100%:  120%

Variations Involving Multiplication and Division of Fractions 
1. No simplification possible.
2. Simplification possible.

Variations Involving Multiplication of Decimals
1. Number of non-zero digits given.
2. Problem requires adding a zero: 1.2 x .024 = .0288

Variations Involving Division of Decimals – Look Out! Beware!
1. Integer divisor; decimal dividend: 3.8÷2
2. Integer dividend; decimal divisor: 20÷.8
3. decimal dividend; decimal divisor: 3.6÷.07
4. Division that terminates
5. Division that repeats
6. Division that requires an embedded zero in the quotient:  .954÷.9=1.06
7. Division that terminates “too soon” (zeros need to be added to the left of the decimal point): 3.6÷.12 = 30.
	

 (
For
 students 
to 
develop fluency with fractions, decimals, and percents 
we 
need to give
 them 
a wide variety of problems.
)
