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After reviewing many web sites dedicated to teaching arithmetic concepts, the ones that do the best job of instilling concepts and providing a good foundation for further work in Algebra in the minds of students are the ones that focus on activities that the students can do to successfully and repeatedly arrive at the correct answer.  When students are able to understand the concepts themselves they are much more likely to be able to reproduce the technique which will give them the correct answer in the future.  This ability to use a technique in a slightly different context is a fundamental building block of critical thinking skills.


Understanding prime factoring is essential to many of the mathematical ideas that students encounter in Algebra and is first encountered in elementary mathematics.  The approach most appealing and most likely to produce lasting results is to first teach what the prime numbers are.  On a grid with the numbers from 1 to 100, eliminate 1.  Circle 2, and then eliminate the multiples of 2.  Circle three, and then eliminate the multiples of 3, and so on to arrive at the prime numbers (http://wks7.itlab.tamu.edu/snite/689Prime1.html; http://mcraefamily.com/MathHelp/BasicNumberPrimeSieveOfEratosthenes.htm).  Teach divisibility rules so that the students can test and achieve a greater understanding.

To simplify fractions, break the numerator and denominator into prime factors.  The best way to get to the prime factors of a number is to use the division method.  This is a systematic way that the students can use to consistently arrive at the correct prime factorization (http://wks7.itlab.tamu.edu/snite/689Prime2.html; http://www.purplemath.com/modules/factnumb.htm). Then reduce by crossing out same prime numbers that appear in both the numerator and the denominator and placing a “1” when they cross out (http://wks7.itlab.tamu.edu/snite/689SimplifyFraction.html).

The tree method to finding prime factors is not as desirable because students often lose track of the factors and do not complete the tree.  Or, they easily forget to circle or highlight one of the prime numbers.  Since it is not a methodical method, an opportunity to introduce a pattern concept is missed using the tree method.

Simplifying fractions connects directly to Algebra.  Using numbers and variables, the student can use the same prime factoring method to reduce monomial expressions, or later rational expressions.  Furthermore, rules for exponents begin here as well, and instead of having students memorize a rule they can discover it themselves.

Another method used to simplifying fractions that tends to perpetuate confusion is finding the greatest common factor (GCF).  The objection is not with teaching how to find the GCF, but rather with using it to simplify fractions.  A simple process of prime factorization is conceptually easier to understand and has uses in the future.  The idea of GCF (http://www.harcourtschool.com/activity/show_me/e622.htm) can cause more confusion, since students tend to think that they must find this elusive GCF number or the simplification process will be wrong.  In fact, however, the student can use prime factoring with less confusion to arrive consistently at the correct answer.  

Sites that used visuals to demonstrate equivalent fractions are effective in teaching that concept.  Students can often connect with the visual aspect (http://www.visualfractions.com/RenameLowest.html; http://www.bbc.co.uk/skillswise/numbers/fractiondecimalpercentage/fractions/simplifyingfractions/activity.shtml).  However, it is not best to use this to teach how to simplify, but only to show equivalent fractions.

