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Quantitative evaluation of insertion operations and application to education
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Insertion procedures are critical medical techniques, but they are difficult

to master and teach. The purpose of this study is to quantitatively evaluate insertion procedures,
which are important medical procedures, and to instruct novices in the exemplary insertion
procedures performed by skilled practitioners. The specific insertion procedures studied were
vascular puncture during hemodialysis treatment and endotracheal suctioning during artificial
respiration management. By attaching motion sensors to the wrists of participants and measuring and
analyzing three-axis acceleration and three-axis angular velocity during the procedure, we were able
to 1dentify differences between skilled and unskilled individuals. Furthermore, by displaying

changes in acceleration and posture in _real time, we demonstrated the potential for applying this
approach to skill acquisition instruction.
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