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Abstract

This research aimed to (1) investigate misconceptions regarding the addition and subtraction of
vectors in a 3D Cartesian coordinate system, (2) develop 3D augmented reality media for those concepts,
and (3) examine their effectiveness. The study revealed misconceptions about the x, y, and z-axes, 3D
coordinate identification, 3D vector representation, the negative of a vector, and the addition and subtraction
of vector magnitudes. Furthermore, the development and effectiveness study of the 3D media showed a
normalized change of the average of 0.55 and an average of the individual normalized changes of 0.46. These
results indicate that the 3D media were moderately to highly effective in developing learner concepts related
to the addition and subtraction of vectors in a 3D Cartesian coordinate system. This is evidenced by 65% of
individual learners' Normalized change scores above 0.30 (medium gain) and 38% above 0.70 (high gain),

demonstrating the potential of the 3D media to effectively promote learning in the majority of learners.
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