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· Always begin with the manipulative exploration.
· Next go to the pictorial representation.

· Finally go to the abstract number symbols.

Things we know about active learning:
It has been said that on the average we remember:

· 20% of what we read
· 30% of what we hear

· 40% of what we see

· 50% of what we say

· 60% of what we do

· 90 of what we see, hear, say, and do.

Accelerated Learning for the 21st Century by Colin Rose and Malcolm J. Nicholl
The National Council of the Teachers of Mathematics has chosen representation, one of the principles of math education, as their focus for this year.  Representation refers to the variety of ways that students learn math concepts, and then how they share what they have learned.  Students need a variety of tools and strategies modeled for them so that they can access this learning form multiple entry points.
http://www.nctm.org/search.aspx?q=representation
Successful math students have available to them a variety of tools and strategies.  Some tools are:
1. Purchased manipulatives
2. Hand-made manipulatives

3. Number lines 
4. Foldables 

5. Body movements

6. Mnemonics
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The goal of all of these tools is to make math understood by all students, to move from the manipulatives where all understanding begins, to the mind.
1. Purchased manipulatives should accurately represent the concept being taught and do not limit the understanding.  For example with base ten blocks the long is ten times the size of a unit unlike counting bears that do not have that scale in their models.
2. Hand-made manipulatives offer the advantage that students can have ownership of them because they are part of their tool kit or they help to make them.  

3. Number lines provide a strong visualization for basic operations and give students a point of reference to orient their thinking.

4. Foldables (Dinah Zike) refer to paper craft items that are great helps with understanding processes such as problem solving and also for vocabulary study in math.
5. Body movements refer to actions that can be developed and taught to the students to help them retain vocabulary for geometry for example, or to assist with the process of adding and subtracting positive and negative numbers.

6. Mnemonics also help students get math into their brains.  Mnemonics for isosceles triangles (You have two eyes and isosceles triangles have two equal sides.) 
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