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Additional notes.
This exercise works well in a three hour time block, which provides enough time for groups to build the models, discuss them in somewhat larger groups, and for a short full-class discussion about the answers. I also do this in a shorter two-hour block and then have a class discussion in the following class. It is easy to use as a written assignment, but the class discussion of the answers is typically very valuable.  The exercise is scalable. One could add questions about polytypism. I have also used an abbreviated version of the exercise in an introductory physical geology lab.

A group size of three works very well for the model building portion of the exercise. Groups of four also work well. Groups larger than this typically result in some students doing the building while others watch. A model kit manual is available at the polyhedral model website that lists the number of pieces needed for individual models, so one could calculate the number of kits needed for your typical class size. Once students are familiar with the kits they tend to build things on their own with them, often resulting in the question “is this a mineral.” This often leads to very productive discussions of Pauling’s rules. This exercise and set of questions could be done just using visualization software like Jmol or CrystalMaker, but the building the models requires a conscious decision about where each polyhedron is connected to others that is very affective in building retainable knowledge.

