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The Effects of Hearing Verbal Stimuli Presented during Sleep
on the Verbal Learning
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Fig. 1. A typical example, in which EEG changed into low voltage of the tht
sleep state after the presentation of the materials.
t: The moment of the presentation of the materials.
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Fig. 2. A typical example, in which @ wave appeared after the presentation of
the materials.
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Fig. 3. A typical example, in which EEG changed little after the presentanon of
the materials.
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.Fig. 4. Rates of correct responses in the correct order.
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Fig. 5. Rates of correct responses regardless of the order.
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Source df SS MS F
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error (b) 46 7.750 0.168
Within-Subjects 192 8.956
A (Block) 4 4.587 1.1468 49.61**
AB 4 0.115 0.0288 1.24
error (w) 184 4.254 0.0231
Total 238 17.262

*p<.10, **p<.05

TABLE 2 Analysis of variance based on Fig. §.

Source df SS MS F
Between-Subjects 47 6.106
B (Sleeping) 1 0.039 0.039 -
error (b) 46 6.067 0.132
Within-Subjects 192 9.023
A (Block) 4 6.086 1.5214 96.55%*
AB 4 0.038 0.0095 -
error (w) 184 2.899 0.0158
Total 238 15.129
** p<.05
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ABSTRACT
The Effects of Verbal Stimuli Presented during Sleep
on the Verbal Learning

by
Michihiko Matsuda
Chiba University

The purpose of the study was to examine the effect of hearing the learning materials during
sleep on the verbal learning. Ss of the experimental group heard verbal materials which were
sounded by a tape-recorder during sleep, state of which was monitored by EEG. The materials
were 10 nonsense syllables. At 30 minutes after the presentation of the materials Ss were
awaked and were asked to memorize the materials. The materials were presented repeatedly
and Ss tried to recall them after each presentation, until Ss could reach the criterion of the
learning which was set as all correct responses continuing for 2 trials. Procedures of the
control group were the same as that of the experimental group except no sleep.

The results were as followings.

1. It was confirmed by EEG that Ss of the experimental group showed the middle sleep
state or the deep sleep state before the presentation of the materials, and that the presentation
of the materials chhnged their sleep state into the ¢ wave or the light sleep state. In
numbers of trials to reach the criterion, there was no significant difference among three
groups, that is, the control group, some of the experimental group who reported having heard
something during the sleep, and the others of the experimental group who reported having
heard nothing during the sleep.

2. In numbers of trials to reach the criterion, there were no differences between the ex-
perimental 'group and the control group.

3. There was a tendency that the mean rate of correct responses in the correct order of
the experimental group was higher than that of the control group. But there was no dif-
ferences between the two groups in the mean rate of correct responses regardless of the order.

4. In the experimental group differences between the rate of correct responses in the
correct order and that regardless of the order were almost constant through the learning
process, but in the control group those increased with progress of the learning.

From these results, it seems that hearing of the verbal materials during sleep might have
some effect on the learning of the order of materials (for example, rythms) rather than the
learning of materials themselves.
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