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People acquire a lot of motor skills in life, and acquired skills are frequently used in
everyday. Many people probably hope to learn the skills as fast and easy as possible.
Motor skills are initially acquired across the training, and then are sophisticated over
time. The term of consolidation is described as the process that converts newly acquired
fragile memory into more robust and stable forms. Consolidation has a critical role in
long-term skill retention. Specifically, for procedural skill, offline improvement refers
to the skill improvements that occur between practice sessions without physical
practices, and is thought to be a form of skill consolidation. Therefore, the goal of
current project was to clarify the enhancement factors for the offline performance
improvements in human motor 'skill. To accomplish this goal, the author focused sleep
and social rewards as potential enhancing factors, and conducted two independent
behavioral studies to determine the effect of these factors in offline skill improvements,

First, sleep 1s necessary for certain skill consolidation in adults. On the other hand, it
remains debatable whether skill consolidation benefits from sleep in children as well as
in adults. In Study 1, he focused on the offline improvement, which is one type of skill
consolidation and has been known to depend on the sleep in adults. Here, he
investigated whether in children, sleep duration after motor training was correlated with
the rate of offline improvement. On first day, 9 (n = 14) and 11 year-old children (n =
10) trained a sequential finger tapping skill. Their parents observed and recorded their
children’s sleep duration after this training. On the next day, to assess the rate of offline
improvement, all children performed a surprise retest session for previously trained
sequence. My present data indicated that in both 9 and 11 years-old children, skill
performance significantly improved at first retest session relative to that at the end of
training on previous day (p < .0001), confirming that offline performance improvement
took place, and the rate of this improvement was significantly correlated with the sleep
duration during the night after the training (B = 0.60, p < .01). Consequently, he
conclude that in children as well as adults, sleep is associated with a type of skill
consolidation.

Second, praise, a social reward, is thought to boost motor skill learning by increasing
motivation, which leads to increased practice. However, the effect of praise on

consolidation is unknown. In Study 2, he tested the hypothesis that praise following
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motor training directly facilitates skill consélidation, Forty-eight healthy participants
were trained on a sequential finger-tapping task. Immediately after training, participants
were divided into three groups according to whether they received praise for their own
training performance (Self group, n = 17), praise for another participant’s performance
(Other group, n = 15), or no praise (No-praise group, » = 16). Participants who received
praise for their own performance showed a significantly higher rate of offline
improvement (19.95 = 1.85%) relative to other participants (Other: 13.14 + 1.82%, p
< .05; No-praise: 13.14 + 1.82%, p < .05) when performing a surprise recall test of the
learned sequence, On the other hand, the average performance of the novel sequence
and randomly-ordered tapping did not differ between the three experimental groups (ps
> (0.60). These results are the first to indicate that praise-reiaied improvements in motor
skill memory are not due to a feedback-incentive mechanism, but instead involve direct
effects on the offline consolidation process.

In conclusion, he found two important factors that benefit the skill consohdatlon In
Study 1, post-training sleep durations were positively correlated to the rate of offline-
performance improvement in children, suggesting that sieep is the important in children
as well as in adults. In Study 2, he found that social rewards directly enhance skill ~
consolidation in humans, suggesting that they have a novel functional effect on the' '
human motor memory system. The current general conclusion is that praise for sklil_
performance and subsequent nocturnal sleep could enhance the rate of ofﬂine_skiﬁ
“ consolidation in at least one type of motor skill such as sequential finger-tapping. _’I_‘hgé;e'_ -
present findings might contribute to develop protocols to improve motor skiilé in

educational and rehabilitative contexts.
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