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I. Effects of Auditory Stimulation upon
Time Estimation during Zazen

I. 1. Pitch of Sound

In the preceding experiment, we investigated the experience of time
during Zazen, using the production method of filled time with the sounds
of various intensities. As a result, it was recognized that there is no
definite relation between sound-intensities and time estimation. However,
in the condition of Zazen, time tends to be underestimated compared with
the group of control in the same as the results of our former experiments.
The experiment reported herein investigates the effects of subjective side
of Zazen namely chojin (mind-regulation), on the experience of time ac-
companied with noises, using the production method of filled time with
the sounds of various pitches.

Method :

Subjects ; Five male graduate students with 3 to 4 years of Zazen
practice.

Apparatus and records; The respiration curve, heart rate, and time
estimation were recorded by SANEI MODEL EG-130 electro-encepharo-
graph. As sound stimuli for the filled time, four kinds sound pitches
[200c/s (81 phon), 500c/s (82 phon), 1,000c/s (83 phon), 4,000c/s (89 phon)
82 dB, respectively] and white noise were setted through SANEI Stimulator
Ps-202. Time estimation was recorded automatically on the EEG recording
sheet by each subject’s pushing a button.

Procedure ; For the experiment, subjects were taken the measurements
of Zazen (experimental group) for 25 min and Non-Zazen of quiet sitting
(control group) for 25 min with 10 min rest in between, after the
measurements of the first rest (3 min) on heart rate and respiration
rate. The orders of both conditions were changed. The measurements of
time estimation were conducted six to seven times respectively, the first

at the 6th min since the experiment was begun, and after that at every
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3 min intervals in both conditions of Zazen and Non-Zazen. For the es-
timation of 20 sec objective time, production methods of filled time with
four kinds sound pitches and of unfilled time of soundless without counting
were used, the experiment was performed in random order with the auditory
signal (600c/s, 75dB, 0.5sec) by the experimenter.

In the case of production method of filled time with auditory stimuli,
the subjects were required to push a reaction button in hand when they
sensed the auditory signal given by the experimenter. And then, for the
while, the auditory stimuli are given continuously untill the subjects push
the reaction button again when they sensed the lapse of 20sec. Further,
since the basis is based on subject’s estimation in production method,
overestimation is shorter and underestimation is longer than the objective
time. Before the testing of time estimation, subjects were allowed to
practice several times and to watch the movement of the second hand of
a watch for one minute. The experiment was conducted in an electrically
shielded, semi sound proofed room with regulated temperature, ventilation
and lighting.

Results :

Table I shows mean values of produced time for 20 sec objective time
at various pitches of sounds, heart beats before and during (may or may
not be included after) time-estimation, and respiration rate in both groups
of Zazen and Non-Zazen.

Time estimation (Fig. 1) ; Control group without Zazen tends to be
overestimated in the filled time with sound stimuli except for the case of
unfilled time without sounds, while Zazen group tends to be overestimated
the objective time for 20 seconds at the sound intensity of 4,000c/s.
Individual differences for the grasp of the objective time are markedly in
both groups. Produced time in the group of Zazen tends to be shorter
(overestimation) compared with that of Non-Zazen group at any intensity
of sounds. Then, observing the changes of produced time which are cor-
responded to various sound pitches, it is recognized that filled time with

sound stimuli tends to be overestimated generally compared with unfilled
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time without sounds, in the group of control. However, there is no definite
tendency between the intensity of sound and time estimation intra- filled
time. In the group of Zazen, as the basis of the produced time in soundless
unfilled time, time tends to be overestimated at relatively high intensities
of sounds (1,000c/s, 4,000c/s) except for white noise. And, time is over-
estimated significantly (p<. 05) intra- filled time in the group of Zazen
at the sound of 1,000c/s which is relatively higher than that of 200c/s.
Noise is generally considered to bring about discomfort and thus causes

overestimation of time, however, the white noise in actual is said to cor-
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respond approximately with the sound of 1,000c/s, and there are individual
differences in time estimation and subjects’s how to grasp the noise.

Heart rate; Heart beats for periods of 30 seconds both before and
after sound signals for each estimation of time were measured in both
groups of Zazen and Non-Zazen. Thus, the heart rate for 30 seconds
following the sound signal may be included the heart beats subsequent to
completion of the estimation for 20 sec objective time. Heart rate in the
group of Zazen tends to show some increases both during and after time
estimation at any pitch of sounds except for noise, as compared with the
heart rates under the conditions of rest and control group. However, the
differences of the heart rates between before and during time estimation
are not observed at all levels of sound pitches in both Zazen and Non-Zazen
groups. There is no definite tendency on heart rates during and after the
estimation of time compared with that of rest, heart rate between with
and without stimuli, and between changes of heart rate and various levels
of sound pitches. Accordingly, from the present results, it is hard to say
that there is a relation between the changes of heart rate that corresponding
to the sound pitches and time estimation.

Respiration time; The same as heart rate, mean values of required
time for a cycle of each respiration for 30 sec periods both before and
during (including after) time estimation were taken. In the group of
Zazen, respiration rates both before and during estimation are decreased
generally, thus respiration time for a cycle is longer (»<<.05) compared
with those of the rest and the group of control. In the group of
control, there is no significant difference of respiration time between before
and during estimation of time. Although, respiration time during esti-
mation of time tends to be longer than that of before time estimation in
the group of Zazen. It is able to say that there are scarcely relations between
the estimation of time and respiration rate corresponded to the various
pitches of sounds, with and without sound stimuli, in both groups of Zazen

and Non-Zazen.
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Discussion ;

The effects of noises on time estimation have been investigated by
Jerison (1955), Hirsh et al. (1956), Ludwig (1975) and others, who have
been reported that noises generally cause overestimation of time. Further,
in the studies on time perception, it has been shown that the strong sound
induces overestimation of time than the weak sound (Oléron, 1952) and the
sound of higher pitch causes overestimation than the sound of lower pitch
(Goldstone et al. 1954).

In the present experiment, it was recognized that the sound of relatively
higher pitch tends to cause overestimation of objective time in the method
of production of filled time with sound stimuli under the condition of Zazen.
Such tendency for overestimation of objective time during Zazen does not
necessarily disagree with the results which are indicated that time is
generally underestimated during Zazen, in a series of experiments using
the method of production of unfilled time. The tendency in Zazen group
to overestimate objective time is relatively less as compared with that in
Non-Zazen group in the present experiment. Furthermore, when considering
individual differences in the estimation of objective time, it will be ought
to judge that the tendency in Zazen group to overestimate time is due
considerably to the influence of filled time accompanied with the variations
in the pitch and loudness of sound. Observing the results on the basis of
the produced time in control group, it is recognized that subjective time
becomes longer, in the group of Zazen, and objective time tends to be
underestimated as compared with that of Non-Zazen group, which are in
agreement with the results of a series of our previous experiments.

The first important point for the beginning of Zazen is to “abandon
all personal and material bonds and engagement in activity”. Like this,
to disconect oneself from one’s external environment, and to realize the
attitude of muki (neutral) which one transcends gashu (self-centered
standpoint) through detachment from all external sensory stimuli is the
state of shai (relinquishment of all intentional contrivances), that is

chojin (mind-regulation). Considering the fact that sound stimuli used
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in the present experiment are rather intensive, and further from the results
of preceding experiments (1976, 1977) which show that underestimation
of time is recognized even among the subjects who show practically no
physiological changes peculiar to those in Zazen such as lowered metabo-
lism and decrease in respiration rate, it is undeniable that the subjective
aspect of Zazen has considerable effects on the underestimation of time
during Zen meditation. Although, chojin is realized through equilibrium
between shui (retetion of intentional contrivances) and shai. Therefore,
it is not able to realize that through shai only. This fact is greatly susceptible
to variations of intensity and pitch of sound stimuli. Accordingly, chojin
(mind-regulation) plays an important role in time experience during Zazen,
though, that is not able to realize alone but becomes effective in cooperation
with choshin-chosoku (regulations of posture and respiration).

From the results of the present experiment, it is hard to say that the
higher the pitch of sound, the greater the effects on heart rate and respi-

ration rate, and thus causing over estimation of time.

I. 2. Loudness of Sound

In the present experiment, the experience of time during Zazen is
investigated using the production method of filled time with the sounds
of various loudness.

Method :

Subjects ; Five male graduate students with 3 to 4 years of Zazen
practice.

Apparatus and records; As sound stimuli for the filled time, four
kinds loudness by pure tone [low-weak (200c/s, 41dB, 36 phon), low-
strong (200c/s, 82dB, 84 phon), high-weak (2,000c/s, 76 dB, 80 phon),
high-strong (2,000c/s, 90dB, 93 phon)] were setted through SANEI
Stimulator Ps-202.

The others were the same as Experiment I. 2.

Procedure; The measurements of time estimation were conducted

five times respectively, the first at the 6 th min since the experiment was
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begun, and after that at every 3 min intervals in both conditions of Zazen
and Non-Zazen.

The others were the same as Experiment 1. 2.

Results and Discussion :

Individual differences in the grasp of the objective time for 20 seconds
are observed markedly, there is no significant change except that produced
time tends to be longer (underestimation) under the conditions of low-weak
sound (36 phon) and soundless, in the group of Zazen. Observing the

results in time estimation on the basis of the produced time in Non-Zazen,
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it is recognized that the produced time in the group of Zazen tends to be
longer génerally than that in Non-Zazen group. In the group of Zazen,
considering the changes of produced time which are corresponded to
various loudness, it is recognized that produced time in filled time with
sound stimuli tends to be shorter (overestimation). There is no definite
tendency between the changes of loudress and time-estimation intra- filled
time. In the group of Zazen, the prbduced time in the condition of the
more loud sound relatively (over 80 phon, low-strong 84 phon, high-weak
80 phon, high-strong 93 phon) tends to be shorter compared with the both
conditions of unfilled time without sound and filled time with low-weak
sound (36 phon). However, it is not to say necessarily that the more loud
sound the more shorter subjective time.

Heart rate and respiration time per cycle in both groups of Zazen and
Non-Zazen were measured for 30 sec before and after the auditory signals
for each estimation of time. Heart rate in the group of Zazen tends to be
decreased generally in both before and during (including after) estimation
of time compared with those of rest and Non-Zazen group, fluctuation
curves of heart beats in Zazen, which are corresponded to the respective
sounds show a symmetrical pattern compared with that of Non-Zazen.
There are no significant differences of heart rates between before and during
time estimation in both groups of Zazen and Non-Zazen, respective heart
rates in both groups show much the same patterns of fluctuations between
before and during estimation of time. Therefore, we are not able to re-
cognize the significant relations among the changes of sounds, produced
time, and heart rate.

In the group of Zazen, respiration rate is decreased generally, re-
spiration time for a cycle becomes longer, and respiration time during
estimation of time tends to be shorter than that of before time estimation.
There are scarcely relations between the produced time and respiration rate
corresponded to whether with sounds or not, whether loud or not.

Generally, filled time of strong or high pitched sounds are tended to

overestimate. According to the results of present experiment, produced
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time becomes shorter relatively in the case of the loud noise condition
(over 80 phon), However, especially, in the case of Zazen, it is hard to
say simply that the duration of more loud sound, the greater the effects
on heart rate and respiration rate, and thus causing overestimation of
time. In spite of the condition of noise, the tendency that subjective time
during Zazen becomes longer is the same as the results of our preceding
experiments. For the reason, it is able to consider that chojin which
abandons intentional contrivances, and brings to naught the self-centeredness

has a great meaning on the underestimation of time during Zazen.

II. Effects of Intermittent Stimulation upon
Time Estimation during Zazen

II. 1. Click-sounds

In the practice of Zazen which abandons all personal and material
bonds and engagement in activity through mind-regulation, subjective time
tends to be longer. The experiment reported herein investigates the ex-
perience of time during Zazen using the production method of filled time
that is changed the frequency of intermittence in sound stimuli.

Method :

Subjects ; Four male graduate students with 3 to 4 years of Zazen
practice.

Apparatus and Records; Time estimation, respiration curve, and
heart rate were recorded by SANEI MODEL EG-130 electroencepharograph.
As intermittent sound stimuli for the filled time, five kinds frequencies of
clicks (0.5/sec, 1/sec, 5/sec, 10/sec, 50/sec, by pure tone of 200c/s, 50dB
respectively) were setted through SANEI Stimulator Ps-202.

Procedure ; For the experiment, subjects were taken the measurements
of Zazen (experimental group) for 25 min and Non-Zazen of normal quiet
sitting (control group) for 25 min with 10 min rest in between, after
the measurements of the first rest (3 min) on heart rate and respiration

rate, The orders of both conditions were changed. The measurements of
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time estimation were conducted six times respectively, the first at the 6 th
min since the experiment was begun, and after that at every 3 min intervals
in both conditions of Zazen and Non-Zazen. For the estimation of 20 sec
objective time, production methods of filled time with five kinds intermittent
sounds and of unfilled time of soundless were used without counting, the
experiment was performed in random order with the auditory signal (500
c/s, 75dB, 0.5sec) by the experimenter.

Results and Discussion :

For 20 sec objective time, the produced time tends to be longer (under
estimation of objective time) during Zazen, however, definite tendency is
not observed in the group of quiet sitting without Zazen. Produced time
during Zazen is the longest in the case of without sound stimuli. Observing
the results in time estimation on the basis of the produced time in Non-
Zazen, it is recognized that except for the produced time at 5 clicks/sec
and 50 clicks/sec, the produced time during Zazen is generally longer than
that of Non-Zazen group, particularly in the case of soundless, 0.5 click
and 1 click per second, the tendency is remarkable. As the changes in the
produced time corresponded to the frequency of clicks, under the condition
of Non-Zazen, produced time tends to be shorter in the case of filled time
with clicks of 1/sec or more, particularly at the frequencies of 5 clicks/sec
and 50 clicks/sec, compared with that in unfilled time without sound
stimuli. However, there is no definite relation between the wvarious
frequencies of clicks and time estimation intra- filled time. Under the
condition of Zazen, produced time in filled time with clicks is generally
shorter than that in unfilled time without sound stimuli, and the tendency
is particularly remarkable at the frequencies of 5 clicks/sec or more. Intra-
filled time, however, no definite tendency in the fluctuation of produced
time is observed.

Heart rate and respiration time per cycle in both groups of Zazen and
Non-Zazen were measured for 30 sec before and after sound signals for each
time estimation. The heart beats in the group of Zazen tend to be increased

generally compared with that in rest and that in the group of quiet
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sitting without Zazen. The tendency to increase in heart rate is recognized
also during (including after) time estimation in the group of Zazen, but,
the tendency is less than that in Non-Zazen. Then, respiration rate during
Zazen is decreased generally, respiration time per cycle becomes longer.
However, there are no significant correlations between the more or less of
clicks and heart rate, respiration rate, or produced time.

It is said that time experience depends on the input volume of external
stimulation, and the greater the number and complexity of stimuli, the

longer the experience of time (Frankenhaeuser, 1959 ; Fraisse, 1963).



121

However, according to the results of present experiment, it is not able
to say necessarily that the higher frequency of clicks influences simply
heart rate and respiration rate of the subjects, brings about the overesti-
mation of objective time. The tendecy that subjective time becomes longer
(underestimation of objective time) in the condition of Zazen, in spite of
the condition of excess stimulation, is the same as the results of a series
of our experiments. For the reason, it is able to consider that chojin
which one abandons intentional contrivances and brings to naught one’s
ego-centeredness has a great meaning on the underestimation of time during
Zazen. From the viewpoint, we are not able to deny unqualifiedly the
hypothesis by Ornstein (1969) that the experience of time is decided by
“storage”. |

II. 2. Flash-lights

In the present study, the experience of time during Zazen is investi-
gated using the production method of filled time that is changed the
frequency of intermittence in light stimuli. |
Method :

Subjects ; Six male graduate students with 3 to 4 years of Zazen
practice. .

Stimulation ; Five kinds frequencies of flash (0.5/sec, 1/sec, 5/sec,
10/sec, 50/sec) were setted through SANEI Stimulator Ps-202.

Procedure ; For the estimation of 20 sec objective time, production
methods of filled time with five kinds intermittent lights and of unfilled
time of lightless were used without counting, the experiment was perfomed
in random order with the auditory signal by the experimenter. The others
were the same as Experiment II. 1.

Results and Discussion :

In the same as the results of a series of our experiments, subjective
time tends to be longer (underestimation of objective time) in spite of the
condition of excessive stimulation during Zazen that one abandons all

personal and material bonds and engagement in activity. Then, in the



122

group of Zazen, heart rate tends to be increased generally. As for the
heart rate during Zazen, there are also many reports that heart rate tends
to be decreased during Zazen, many results are inconsistent. Therefore,
the cause to increase of heart rate in present study is not clear whether
that is due to Zazen, time-experience, and stimulation itself or not. Further,
respiration rate is decreased generally, respiration time per cycle becomes
longer in the group of Zazen.

As for the produced time, it tends to be relatively closer to the objective

time at the frequencies of flashes more than 1/sec during Non-Zazen and
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more than 5/sec during Zazen. It is able to consider for the reason that
subjects probably accepting the provided stimuli as a “unity” when the
counting was prohibited. In this case, the rhythm of each respiration
may be utilized as a yardstick, but according to the former studies, it is
‘recognized that subjective time becomes longer even when the respiration
rate is not decreased during Zazen. There is no significant difference
between the produced time with sound and that with light, the patterns
of the changes are matually similar to the both cases of sound and light.

According to the results of present experiment, it is not able to say
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necessarily that the higher frequency of flashes influences the heart rate
and respiration rate of the subjects, and brings about the overestimation
of objective time.

Unlike the unconsciousness or sensory deprivation, Zazen enables one
to abandon all intentional contrivances and nullifies one’s ego-centeredness
through Choshin-Chosoku-Chojin (regulations of body, respiration, and mind).
Therefore, it is able to consider that the experience of time during Zazen
may depends greatly on “storage” rather than the input ot stimuli.

As there are a number of experimental problems, we intend to cary
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out more detailed studies in the future.

Summary and Conclusion

The experience of time is influenced by both subjective and physi-
ological factors, it is said that time is overestimeted under the condition
of excess of external stimuli such as noises. According to the experiments,
it is recognized that the sounds of relative higher pitches (over 1,000 cps)
tend to cause overestimation of objective time in the method of production
of filled time with sound stimuli under the condition of Zazen. But the
tendency is relatively less as compared with that in Non-Zazen. Then,
subjective time becomes longer, in the group of Zazen, and objective time
tends to be underestimated compared with that of Non-Zazen, which are
in agreement with the results of a series of our former experiments. For
the reason, it is undeniable that the subjective aspect of Zazen has con-
siderable effects on the underestimation of time during Zen meditation.
From the results of the experiment, it is hard to say that the higher the
pitches of sounds, the greater the effects on heart rate and respiration rate,
and thus causing overestimation of time (1. 1.).

Generally, filled time with strong sounds and higher pitch sounds are
tended to overestimate. According to the results of experiments, produced
time becomes shorter relatively in the case of the noise condition (over
80 phon). It is hard to say that the more lound sound, the greater the
effects on heart rate and respiration rate, and thus causing overestimation
of time. Tt is the same tendency as the results of our preceding experiments
that subjective time during Zazen becomes longer in spite of the condition
of noise (I. 2.).

It is said that time experience depends on the input volume of external
stimulation, and the greater the number and complexity of stimuli, the
longer the experience of time. However, according to the results of present
experiment, it is not able to say necessarily that the higher frequency of
clicks influences simply the heart rate and respiration rate of subjects,

brings about the overestimation of objective time. The tendency that
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subjective time becomes longer (underestimation of objective time) in the
condition of Zazen, in spite of the condition of excess stimulation, is the
same as the results of a series of experiments (IL. 1.).

As for the produced time with flash light, it is able to consider for
the reason that subjects probably accepting the provided stimuli as a “unity”
when the counting was prohibited. Then, there is no significant difference
between the produced time with sound and that with light, the patterns
of the changes are matually similar to the both cases of sound and light.
Zazen enables one to abandon all intentional contrivances and nullifies
one’s ego-centeredness through Choshin-Chosoku-Chojin (regulations of body,
respiration, and mind). Therefore, it is able to consider that the experience
of time during Zazen may depends greatly on “storage” -rather than the
input of stimuli (II. 2.).
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