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A Comparative Study on the Effects of Presentation with Semantic and
Spatial Ambiguity for Safety Training in Chemistry Experiments
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We propose a tangible learning system for on-site safety training in chemistry experiments. The system
presents messages that alert a student to avoid a possible accident based on the experimental context, which
also requires a facility that supports a student to acquire applied skills in order to conduct experiments without
the system in the future. For this purpose, we propose a method of information presentation with ambiguity, i.e.
variety of interpretation. In this paper, we focus on the safety and learning effect of spatial and semantic
ambiguity, and conducted an experiment to find out the relationship between the effects and the level of
ambiguity. The safety effect is composed of Reaction (the ability of reacting to the current danger) and
Comprehension (the accuracy of understanding presentation). While, the learning effect includes Learnability
(the ease of learning in the short term) and Memorability (the retention of what the learners have learned). As a
result, two-dimensional surface of above two comparisons was experimentally derived and the theoretical

framework can be utilized to support safety training for chemistry experiments.
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