Lisa Doan
Assignment 12: “You Being the Expert”
I propose that the Boulder Valley School District follow Position 3 which calls for the creation of new calculators, new curricula, and new scaffolding mechanisms that make learning more fun and create a deeper understanding of underlying concepts.  Much like the Squeak physics program that helped 10 year olds develop an understanding of physics concepts that escaped college-educated students, I envision the new calculators capitalizing on the human brain’s visual capabilities for basic tasks such as arithmetic.  However, for more advanced math, students should be taught to use tools that can help them learn should the need arise. Tools that help students think logically and problem solve would be more useful than tools that teach just one topic (i.e. calculus). 
I like Kei’s idea of using an abacus to teach students the mathematical concepts because it will help the students develop a mental model of the math they are learning.  I think it also addresses the issue of motivation because being able to see what one is doing makes an activity much more tangible as opposed to rote memorization and repeatedly copying down equations and formulas.  The abacus isn’t the only tool that could be used – anything that actively engages the students and helps them visualize the concepts could be used to help students learn.

The tool should use the scaffolding methodology discussed in Pea’s article. The tool will help students learn the concepts and give them a mental model for use in the future, and once students have understood and learned these concepts, the tool will no longer be needed (it will fade).  People are generally expected to understand basic arithmetic concepts for everyday tasks (calculating how much a cartful of groceries will cost, figuring out how much to tip, etc.), and they won’t always have immediate access to the tool.  This is where understanding the underlying concepts is important.
However, more advanced math, such as differential equations and fractals, isn’t encountered by the average person in daily living, and it could be a waste of time for some people to study it. However, if the need to understand it arises, people should have a strong logical background and problem solving skills that will allow them to learn the concepts at hand. Tools should be developed that help students assess a situation and determine the steps that need to be taken.
Faults with the other Positions:
 Position 1: I agree that having mathematical skills is important, and students should not be exposed to simple calculators that are “black boxes” and do not help them learn. However, if the tool can help a student better understand a concept through visualization or some other method of teaching/learning, it should not be ignored simply because it is technology. At some point, students will be exposed to technology, and it is important that they learn to use it to their advantage and not fear it. 
Position 2:  I agree that students should know how to calculate arithmetic, multiplication tables, long division, and square roots, but there is no reason why a scaffolding tool can’t help them. Learning these concepts “by hand” certainly drills the algorithms into students’ heads, but it can lead to less interest in math in later years because it can be tedious and boring. If there was a scaffolding and fading tool that could help students learn how to do the calculations in their heads and did not have the nasty side-effect of being monotonous, perhaps there would be more interest in becoming engineers or scientists. 

Position 4:   I dislike this option for its reliance on distributed intelligence. If our connection to this distributed intelligence was somehow cut, what would we do? We could estimate, but our skills would be weak since we usually depend upon machines to do all the quantitative calculations. 

Even if the distributed intelligence structure was robust and stable, learning math teaches us how to think logically, and it is a foundation for learning more advanced concepts that scaffolding tools don’t (yet) exist.  Humans would still be responsible for qualitative reasoning in this scenario, but how strong would our logical skills be if we didn’t have the mathematical background that has been relegated to the realm of technology?
