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Learning the connection between symbolic and visual representations is a key to
conceptual understanding of three-dimensional (3D) vector equations. Such a connection is especially
valuable for the introductory stage, where students will have an overview of the subjects and start
learning them with some confidence. With the overview and confidence, even slow learners tended to avoid
black-box approach, where they memorized key formulas inndIg and concentrated on the repeated trainings
of calculation. The interactive learning contents using 3D objects, however, did not deepen the
learners

" understanding automatically even if they motivated the learners to learn more meaningfully.
Calculating exercises with paper and pencil were still necessary.
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