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Abstract In spite that the main contents of mathematical and scientific learning are understanding
principles and their applications, most of existing educational softwares are based on rote learning,
thus resulting in limited educational effects. In the artificial intelligence research, some progress has
been made in developing automatic tutors based on proving and simulation, by adapting the techniques
of knowledge representation, search and inference to the design of tutors. However, these tutors still
fall short of being practical and the turor, even a prototype model, for learning problem solving is yet
to come out. The geometry problem-solving tutor proposed by this research involves dynamic
inference performed in parallel with learning. As an ontology for composing the problem space within
a real-time setting, we have employed the notions of propositions, hypotheses and operators. Then we
investigated the mechanism of interactive learning of problem solving in which the main target of
inference involves the generation and the test of these components. Major accomplishment from this
research is a practical model of a problem tutor embedded with a series of inference techniques for
algebraic manipulation, which is indispensable in geometry problem solving but overlooked by previous
research. The proposed model is expected to be applicable to the design of problem tutors in other
scientific areas such as physics and electric circuitry.
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