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We have investigated the usefulness of the following theoretical frameworks
for theorizing cooperative learning: the use of temporal networks, the use of a sphere theory
framework, and the application of a dynamic network framework, instead of the static network
framework that is widely used in current educational engineering and learning science research. The
usefulness of using temporal networks, utilizing the framework of sphere theory, and applying the
framework of dynamic networks, etc. was examined.

As a result, we obtained the following results. (1) In theorizing cooperative learning, it is not a
static model framework but an inherently dynamic theoretical framework such as temporal network
theory that is important. (2) The framework of higher hierarchical network models is appropriate for

theorizing cooperative learning in the context of topological data analysis, which is compatible
with "category theory™ or group theory.
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