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1. Modality Appropriateness Hypothesis
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2. Spatial Error of the Angular Distance (SEAD)
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1. Spatial Error of the Angular Velocity (SEAV)
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Abstract

This study has investigated the role of movement sonification (conversion of the
human Kinetic or kinematic characteristics into auditory patterns) along with the
visual pattern in reproduction and learning the spatial characteristics of the motion
pattern. 30 subjects were randomly divided three groups which are visual, visual-
auditory (one channel) and visual-auditory (two channel). Visual groups watched the
pattern of skilled basketball player and other groups watched this pattern and
simultaneously heard elbow angular velocity (one channel groups) and elbow and
wrist angular velocity (two channel groups) as sonification. At the first stage, the
pattern was presented to subjects five times and they performed the pattern after
watching it (reproduction). Then, the groups participated in the stages of pre-test,
acquisition (4 sessions, 160 tries) and retention (after 48 hours). In all stages, the
angular velocity pattern and angular distance pattern of the elbow and wrist joints of
the individuals coincided to the pattern of the skilled performer. After that, by
calculating the root mean square error, the inconsistency was considered as the
spatial error of angular distance and spatial error of angular velocity. Furthermore,
the maximum range error of flexion was calculated. The results showed that in
reproduction stage (in the spatial error of angular velocity) and in both acquisition
and retention test (considering all variables) there was significant difference between
groups in favor of audio-visual group. These results emphasize the salient role of
motor-auditory kinematics on spatial variables of motion patterns and the final
performance of the subjects.

Keywords: Sonification, Visual-Auditory Modeling, Spatial Error of Motion
Pattern, Basketball Jump Shot
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