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The necessary factor for making teaching materials for volume calculation
using the joint technique is to make it interesting and the assembly easy for the children. We
established two research pillars to obtain this basic knowledge. First, we conducted an experiment
to determine the difficulty levels. We made three types of cube puzzles with different joint shapes
and controlled the cube puzzles’ volume, color, number of parts, assembly order, and difficulties.
We analyzed the changes in the spatial recognition of the testers when they were assembling. Next,
we used augmented reality (AR) and carried out the 2nd experiment. In this experiment, we analyzed
how the AR technique affects testers when the testers are assembling joint cube puzzles. We recorded

the testers™ actions and then analyzed them. We statistically analyzed changes in spatial
recognition between joint parts to determine the change in behavior of testers during assembly and
the effects of using augmented reality.
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