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Is the learning effect using digital devices comparable to paper and ink pens? —Study using N400
n electroencephalogram—
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The introduction of digital devices is progressing along with the digitization of educational scene in recent
years. In this study, I investigated the learning effect by using them. I compared the learning effects using an
analog pen and a digital pen for two linguistic learning tasks, which were learning Kanji characters and learning
Indonesian, within 1 hour. In addition, in order to examine the effect of proficiency of digital pen on learning,
the participants were divided into two groups, a digital pen proficiency group and a digital pen beginner group.
I investigated the number of memorized words, the performance of the correct/incorrect judgment task, and
the N400 component, which is an electroencephalogram component generated during the correct/incorrect
judgment task and thought to reflect the latent progress of linguistic learning. The number of memorized words
and the performance of the correct/incorrect judgment task for learning Kanji characters were significantly
higher than those for learning Indonesian. Similarly, the amplitude of N400 for learning Kanji characters was
significantly larger than that for learning Indonesian. Moreover, the amplitude of N400 of the participants who
were able to remember more words tended to be larger. These results indicated that the N400 was able to
measure the effects of learning, even if it took only 10 minutes of learning. Furthermore, it was clarified that
the same learning effect as the ink pen can be obtained with the digital pen regardless of the proficiency level.
However, the N400 repetition effect learned with the digital pen was significantly higher than that learned with
the ink pen in the digital pen proficiency group. On the other hand, this difference was not observed in the
digital pen beginner group. This indicates that learning is more effective when the digital pen is used after the
user has mastered the use of the digital pen.
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