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ABSTRACT. The purpose of this study was to explore the possibility of interconnection between non-fractional
representation and non-circular decimal representation in irrational teaching and learning of school mathematics and to
examine the possibility of field application. First, through the analysis of previous studies, it was found that the core
of understanding irrational concepts is the intuitive perception of convergence and the inference of acyclicity. And
through mathematical analysis, we confirmed that finite decimal sequences and approximate fractional sequences should
be learning contents. In this regard, we applied engineering tools in teaching and learning activity of irrational numbers
and analyzed the process by which engineering tools become learners’ mathematical tools and then learning occurs,
that is, instrument genesis. As a result, in the activity of finding finite fractions of square roots, students gained a
meaningful understanding by focusing on the meaning of square root symbols and square roots as objects from
inputting functions and operations and using drag. And in the activity to solve the task ‘Can a graph cross a grid
point?’, Students could infer the acyclicity of the decimal representation of irrational numbers by observing the
approximate fraction as the slope. Thus, this study is expected to be a basic reference of teaching and learning of
irrational numbers to construct a mental image of real numbers completeness axiom.

KEY WORDS: irrational number, fractional representation, instrumental genesis, teaching experiment, slopes of straight
lines, a spreadsheet environment
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Table 1. Core concepts of irrational numbers
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Table 3. 3rd lesson (90 minutes) Student Activity

Materials
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