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Abstract:

Doignon and Falmagne originally developed the theory of knowledge spaces for the efficient and adaptive assessment of knowledge. In the systems ALEKS and AdAsTra, this theory has been applied for educational purposes. However, both systems have only limited tutoring features because they offer explanations only on the learners' demand or after their erroneous problem solving behaviour. In order to obtain a genuine tutoring system, lessons and instructions have to be included such that the learner can follow a learning path through these lessons and instructions. These should be complemented repeatedly with test items in order to validate the learning process. This idea has been realised in the prototypical relational adaptive tutoring hypertext system RATH. While previous works were describing RATH primarily from an e-learning perspective, we focus here on the viewpoint of knowledge space theory and its cognitive extensions.

Several ways for describing the cognitive structures of competencies, skills, or demands underlying the knowledge spaces have been proposed. Such an identification and structuring of demands can also serve as a basis for developing lessons and instructions for an adaptive tutoring system. We describe a method for deriving a common structure of demands (or instructions) and test items enabling the alternating sequence of instructions and test items demanded above. Using this method guarantees that the aforementioned test items for the validation are also well-founded on the structures of items and demands.
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