Teaching Iteration

Iteration is an important aspect of teaching mathematics that is very difficult to do on a white or black board.  The problem is that to solve an interesting problem with iteration requires a lot of calculations that need to be done in order to check if the new answer is sufficiently close in order to stop the process.   To adequately teach the concept of iteration, it is necessary to discuss the potential error, convergence and how one adjusts the result value before doing checking if we are close enough.  On the white/black board these operations are very tedious and to be honest rather boring.  The use of a Scratch™ program to demonstrate iteration is much more effective.  In particular one can run the Scratch™ program numerous times in the same time that it takes to do a few calculations on the board.  

Solving for the square root using iteration in a Scratch™ program:
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The program uses square root to teach iteration.  The approach is to make the first guess the number divided by 2 and then to adjust the result (current value) depending whether the result squared is greater than or less than the original number.  Students can observe the iteration by watching the two numbers in the variable boxes at the top left part of the stage.  For example if 49 is the number entered, the two variable boxes would contain 49 and 7.0 at the end of the program.

A more interesting number to enter is 123.  The students can see the result value move towards 11, but when it gets close to 11 the value of result starts to oscillate and the program doesn’t converge on an answer.   At this point, the teacher gets to really dig into what iteration means.  Clearly increasing the error bound is one way to make it converge, but the quality of the answer deteriorates.  Another issue to examine is the amount we are to adjust the result value.  The 0.1 (-0.1) values are too large for finding the square root of 123.  The ability to continue to repeatedly rerun the program as changes are made creates a complete lesson on iteration.  Once the students understand iteration, they will be able to program their own examples. 

The following image shows the initial setup of the square root example.
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