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Changes of Cortical Activation Pattern Induced by Motor Learning with Serial Reaction Time Task

Yong-Hyun Kwon, PT, PhD; Jong-Sung Chang, PT, ms'; Chung-Sun Kim, PT, PhD’

Department of Physical Therapy, Yeungnam College of Science & Technology; 1Department of Rehabilitation Science,
Graduate School, Daegu University; 2Department of Physical Therapy, College of Rehabilitation Science, Daegu University

Purpose: Numerous investigators demonstrated that adaptative changes were induced by motor skill acquisition in the
central nervous system. We investigated the changes of neuroelectric potential following motor learning with serial
reaction time task in young healthy subjects, using electroencephalography (EEG).

Methods: Twelve righthanded normal volunteers were recruited, who have no history of neurological dysfunction and
were given to written the informed consent. All subjects were assigned to flex to extend the wrist joint or flex the
thumb for pressing the matched button as quickly and accurately as possible, when one of five colored lights was
displayed on computer screen (red, yellow, green, blue, white). EEG was measured, whenfive types simulations ware
presented randomly with equal probabilities of 20% in total 200 times at the pre and post test. And they were scheduled
for 30 minutes practice session during two consecutive days in the laboratory.

Results: The results showed that the reaction time at the post test was significantly reduced, compared to one of the
pre test in serial reaction time task. In EEG map analysis, the broaden bilateral activation tended to be changed to the
focused contralateral activation in the frontoparietal area.

Conclusion: These findings showed that acquisition of motor skill led to product more fast motor execution, and that
motor learning could change cortical activation pattern, from the broaden bilateral activation to the focused
contralateral activation. Thus we concluded that the adaptative change was induced by motor learning in healthy
subjects.

Keywords: EEG, Motor learning, Serial reaction time task
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Table 1. General characteristics of subjects

Subject(n=12)

Sex
(Male / female) 6/6
Age
(MeanSD) 21.66+2.71
Edinbergh Handedness Inventory Test
(Mean+SD) 93.75+5.23

Table 2. The comparison of motor reaction time between
the pretest and the posttest

pretest posttest t
(Mean:SD)  (MeanzSD) P
Onset of response ¢ (s 7611833 642.56:94.14 9.006 0.00°
time(ms)
*p<0.05

H(paired crest) S AT, BAH G55 0.052 A4

shack

S Aol H3t
T A, A=0] A= AFNA SuperLapolA ] &
HhS- AR Aol AIRE THAL Blus] HE, &9 A 845.26
ms, T F 642.56msZ 202.70msTHE AJ7F 7HAo st
glon, FAH R Fof7t Zol7} )llthp<0.05)(Table 2).
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Figure 1. The comparison of the cortical activation map between the pretest and the posttest.
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