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Learning new motor skills needs a lot of training such as pitching, darts, tennis serve, golf
swing, and shoot at soccer game. Therefore, development of learning methods for efficient learning of
motor skills and motor controls are expected. One reason for a lot of training to acquire motor skills
is that solutions to achieve a goal are explored in the large search space. The aim of this study is
to explore efficient learning—method of complex motor skills

For this purpose, I investigated “passive” training through physical contacts, which helps
to instruct trainees on how to move the limbs and help trainees to learn new skills. A merit of this
passive training is the transferring of instructions via proprioceptive information. However, it
remains unclear how passive training affects the proprioceptive system and improves motor learning

This study examined effects of the passive training and mechanisms using an upper extremity
exoskeleton robot. If learners use proprioceptive information to improve motor performances, their
attention should be directed to proprioception. Therefore, I examined change in proprioceptive acuity
due to passive training to examine if learners attentively and intensively utilize the proprioceptive
information during the training. As a result, proprioceptive acuity increased after the training
Furthermore, 1 examined whether participants learn kinematic information in the proprioceptive space
I also investigated relationship between effect of passive training and proprioceptive short—term
memory, sensory uncertainly or attention to understand the underlying cognitive mechanisms of the
passive training by the exoskeleton robot.

In consequence, I found that passive training shapes motor trajectory representation in the
joint space, which is based on proprioceptive short-term memory and attention. Accordingly, these
results suggest that passive training may limit search space to around instructed space. These results
will lead to developments of motor learning systems in which an exoskeleton robot helps everyone to

experience movements suitable for themselves and to utilize the experience for efficient learning.
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