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Abstract

The aims of this paper are generalizing the “Division of fractions with pentagonal cycle”
problem and proposing this problem as a teaching material for school mathematics. “Division of
fractions with pentagonal cycle” problem is a problem for students to find regularity of a sequence
that can be expressed by a recursion formula of a,,, = (a,., = 1) / a,. Moreover, this number se-
quence is a circulating number sequence and has an interesting property of a,.s = a,.

First, we explored this problem mathematically, and found that mathematical value of this
problem is “circulation of the sequence derived from the original title” and “it can generalize these
sequences”. We also clarified that pedagogical value of this problem is “the debate derives from
various recurrence formulas and questions”. Based on the above, we proposed the “Division of
fractions with pentagonal cycle” as teaching materials in elementary, junior high, and high school
mathematics by using the format of teaching units (TU) or Substantial Learning Environments
(SLEs) by Wittmann (1984, 2001).

Keywords: teaching materials, “Division of fractions with pentagonal cycle” problem, teaching

units, primary education, secondary education
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