
Information which is helpful in teaching this lesson:

Since the motor of the CEENBoT will turn at a uniform rate no matter which set of drive wheels is on it, the CEENBoT will go slower with smaller wheels (since the circumference of the smaller wheels is less than the larger wheels).  

Smaller wheels will permit the Bot to push a load which is greater than the same Bot pushing with larger wheels.  This is a trade-off between larger and smaller wheels: a direct relationship between wheel size and speed (larger wheels = greater speed) and an inverse relationship between wheel size and ability to move a load (larger wheels = less weight).

The surface on which the tests are conducted is critical.  If it is too smooth, the Bot’s drive wheels will spin rather than getting stopped by the size of load.  It is important to test the experiment yourself first so that you have a test surface which can provide traction to the Bot.

Likewise, the tire surface is important.  I was not able to find tires in two different sizes which had identical tread.  Therefore, we improvised by using rubber bands over both sets of tires.  You’ll need to find rubber bands which are large enough so that they go over the larger tires without compressing them too severely (if they are too tight they deform the tire, causing it to expand at the edges and creating some extra tire surface which is difficult to control).  The rubber bands give good traction and provide a fair test between both sets of tires.  This concept of giving a fair test is a good one to discuss with students in scientific inquiry.  It’s an effective way to talk about controlling variables.

I tried various ways to add the load.  Pulling did not seem to work as well as pushing.  The pulling force seemed to “unload” the drive wheels to some extent causing them to slip more easily.  (Although I later tried a different test surface and didn’t re-try pulling the load.)

I tried adding weight to the Bot itself, but the suspension compressed and actually dragged on the ground with the smaller drive wheels.  

Pushing the load worked best.  It has the advantages of being the simplest means and working well every time.
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