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The objective of the project is to investigate a method that allows students to learn safe
ways of chemistry experiments during an experiment. We proposed “nondirective
presentation” to facilitate active-thinking of students, which was realized by three
aspects of ambiguous presentation: semantic, spatial and temporal aspects. As a result
of a comparative study with combinations of the types of ambiguity, we concluded that
a presentation with low-semantic, low-spatial and low-temporal ambiguities was
suitable for avoiding a danger in front of a student, while a presentation with
low-semantic, high-spatial and high-temporal ambiguities implied effectiveness for
learning. We also investigated a method of acquiring user’s context by the spatial
relationship of visual markers attached on experimental apparatuses, as well as a
middleware for developing procedure-aware camera-projector systems.
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