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A New Generative Theory of Errors and their Modeling for Education
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This paper develops a unifying account for some observed systematic errors in arithmetic and
early algebra problem solving. It proposes that a error arises from incorrect adaptation of a
known procedure. This proposal idealizes an individual's problem solving behavior as a process
model. The notion of the process model is formally defined herein as a trace of the student’s
mental operations in deciding which steps to perform. Once the process model is constructed, it
can be analyzed to reveal the incorrect adaptation of a known procedure. This analysis can be
used to remedy for the student’s error.
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