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A Study on Creativity Support Systems Using Structural Highangle Expressions of Knowledge
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In this study, we implemented systems that provide solutions under the condition that the idea is of the actual
project, in order to address the conventional problem of the convergent thinking support system (Creativity
support system). This system supposes that the effects of thinking support deteriorate as the idea’s knowledge
base expands; the expression cannot be associated with the fundamental knowledge related to the problem’s
solution when the idea’s knowledge base is of a substantial volume. As a result, we implemented an idea
generation support system known as a Concept Support Tool (COSUT). We demonstrated its effectiveness
through evaluation experiment.

A COSUT structurally organizes and provides highangle expressions of knowledge after identifying the
relationship between different knowledge bases by adding attribute information, as well as predication, in
addition to the information that expresses the relationship.

The COSUT evaluation experiment we conducted confirmed its superiority in terms of a greater number of
ideas derived relative to the KJ editor, which is the typical “convergent thinking support system (Creativity
support system).” The professionals evaluated the ideas given by the examinees and only included the ones that
seemed valid for problem-solving.

In this study, we attempted to develop a COSUT; specifically, we constructed an object tree via the structure
analysis of targeted knowledge using the algorithm described, by referring to the notation of ontological
engineering. We applied the object tree to a COSUT, which allowed us to conduct analyses according to
different perspectives at the time of conceiving an idea, as well as add a new viewpoint that facilitated
“awareness” in an idea. In this study, we used term Highangle Ontology (HIO) to describe a COSUT with an
object tree.

In terms of our HIO evaluation experiment, we prepared four tasks in an actual project and conducted an
assessment experiment after preparing solution-based ideas for each task, along with the original information.
Consequently, we were able to confirm HIO’s creativity-supporting effects, including its ability to provide
new knowledge that was not obtained by a COSUT without an object tree.

Additionally, in the assessment experiment, we made comparisons between individuals who used HIO and
individuals who had specialized knowledge of the tasks. It was found that the examinees who used HIO were
able to introduce almost the same number of ideas as the individuals with expertise.

When engaging in problem solving in a real project—even in cases where there is no one with expertise—if
there is one knowledgeable project member and HIO is used, the project is able to bring forth ideas that are
equivalent to experts’ ideas in terms of quality (professionalism) and quantity.






