Instructional Guide for the 3-Task Sequence

Tasks: Squares, Circle and Spots, Monstrous Counterexample, Squares (revisited)

Goal: Checking examples is useful to gain an understanding of a relationship and to help develop a
conjecture. However, a set of examples alone is not sufficient to ensure that a conjecture will
hold for all cases within the domain of a problem. The way to ensure the truth of a conjecture
is to develop a proof.

Evidence: Initially, students will be convinced that the pattern they found for the number of 3 x 3
squares in a 4 x 4 square and a 5 x 5 square will give the correct answer for the number of
3 x 3 squares in a 60 x 60 square. Then they will learn (through work on the Circle and
Spots task) that checking just a few cases is not enough, but they may think that trying a
few more cases will be enough, or they will begin to wonder what is the “magic” number of
cases to check. Through their work on the Monstrous Counterexample, students will come
to realize that there is no subset of examples that will assure you that a conjecture is always
true. Finally, students will be motivated to return to the Squares Problem and, with the help
of the teacher, prove that their equation will indeed work for the 60 x 60 square.
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