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Abstract

Learning in science domains is a focus of students in all levels of schools. Their capability in science
domains affect their specialty acquisition and quality of their professional assets. In this paper, we propose a
computer-aided instruction design supporting multi-level cognition learning with program refactoring. The
design is applied to add computer-aided instruction into a solver program. It enables learners to perform study
in a three-level learning space. These levels include the cognition dimension, the knowledge deduction
dimension, and the abstract-physical mapping dimension. We support the cognition dimension with study at
theory, solving, and operation levels. On focus points forming by program refactoring of the solver program,
we can add these multi-level computer-aided instruction functions and process control. We demonstrate the

method to be applied on science solving program to add desirable computer-aided instruction design.
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