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Abstract: A series of studies by Wilson and colleagues in 2014 suggested that participants (mostly
students) did not enjoy a 6 to 15 min silent period of “just thinking”. Students in our study (n = 64)
similarly spent a period of silence (6:30 min) alone in a room with nothing to do but concentrate
on their own thoughts. They sat on a chair facing the door. Unlike the study by Wilson et al.,
the students felt significantly more relaxed, less aroused, and in a better mood after this period of
silence. The subjects did not experience boredom; they were mostly present-oriented and judged that
the time had passed quickly. A reason why the students in our study managed a silent period of time
just thinking compared to the Wilson et al. study may be due to intercultural factors. Another reason
could be that our student sample was already acquainted with aspects of emotional self-awareness
owing to their specific study programs and curricula (mostly education, inclusive education, social
education). On the basis of such possible influences, the variety of responses our subjects reported for
a period of “just thinking” merits further investigation.
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1. Introduction

Daydreaming, mind-wandering, and boredom are topics which have recently received
an increasing amount of research in the scientific community. These terms refer to “empty time”,
an interval of lived time that is not filled with distracting activities or explicit tasks, and during which
individuals experience a variety of affective states, often described as boredom. Waiting situations,
are common features of modern human life, for example, at airports and train stations or in traffic jams,
or when customers wait for certain services. They have nonmonetary costs and are usually perceived
negatively [1,2]. We may feel distressed without distraction from modern media (e.g., smart phones)
because the mind becomes disengaged. In such situations, individuals report a subjective slowing
down of time as an intrinsic feature of the overall feeling of boredom [3,4].

What does really happen when we have to wait without a distraction? A recent series of studies by
Wilson and colleagues [5] published in the journal Science, has led to a conceptual debate. In 11 studies
with a sample size of approximately 900 participants (mostly students), Wilson et al. focused primarily
on how subjects enjoyed and judged a period of time (6–15 min) when left alone in a room with nothing
but their own thoughts. We were most interested in studies 1 to 10 and outline them here in detail.
In studies 1 to 6, participants first had to hand in all their possibly distracting belongings (cell phone,
writing implements, etc.) and were then asked to spend a period of time occupying themselves with
their own thoughts. The only other rules were that they should stay seated and awake. Results
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showed that subjects felt it was difficult to concentrate (57.5% at or above the midpoint of the scale),
their minds wandered (89.0%), and half of the subjects reported average or below-average enjoyment
of the experience (49.3%). In study 7, participants were allowed to perform the study at home via
web-based options. This time, the average judged enjoyment was even lower, and subjects found it
more difficult to concentrate at home than under laboratory conditions. In study 8, participants were
randomly assigned to conditions and therefore either engaged themselves with their own thoughts or
performed a diverting activity, such as reading an enjoyable book, listening to music, or spending time
surfing the Web. According to Wilson et al., subjects rated the external activities as far more enjoyable
than “just thinking”. It was also easier to concentrate, and there was less mind-wandering. Whereas
studies 1 to 8 included students as participants, study 9 consisted of community participants. Similar
to study 7, these community participants performed the study online at home. The results correlated
with those of study 7, indicating that the subjects’ ages, education levels, incomes, etc. did not influence
enjoyment of the thinking period. Study 10 was held in the laboratory, and participants were asked to
engage themselves with their thoughts. This time, however, subjects could receive negative stimulation
(an electric shock) during the thinking time if they so desired. Many participants preferred negative
stimulation to no stimulation. Of the male participants, 67% (12 of 18) administered themselves more
than one electric shock during the period of “just thinking”. On the contrary, only 6 out of 24 (25%)
female subjects did so. Wilson et al. concluded, “[b]ut what is striking is that simply being alone
with their own thoughts for 15 min was apparently so aversive that it drove many participants to
self-administer an electric shock that they had earlier said they would pay to avoid” [5] (p. 76).

Recently, researchers [6] analyzed 21 experimental study reports that had originally been published
between 2010 and 2015. The Wilson et al. studies were part of this large-scale replication project.
Wilson et al. were among the 12 replications that showed minor deviations from the pre-registered
replication protocols and a significant effect compared to the one in the original studies. Buttrick et al. [7]
conducted a direct replication of Wilson et al.’s study 8 with participants from 12 sites in 11 countries.
The sample in the original study by Wilson et al. consisted of American participants only. Buttrick
and colleagues summarized that the average effect size of the replication was quite large, though
smaller than in the original study. The overall cross-cultural outcomes of the replication showed that
participants preferred to engage in everyday activities (reading or watching a video) rather than turn
one’s attention inward and to think for pleasure.

Fox and colleagues [8] critically reviewed Wilson et al.’s findings. After reviewing the data,
they found that most of the participants (57%) did not administer electric shocks to themselves, and only
17% did so more than twice, i.e., 83% did not shock themselves at all or they did it only once, probably
out of curiosity. More importantly, there was little support for the notion that participants found the
period of “just thinking” to be aversive or unpleasant. On average, subjects even rated the experience
of engaging themselves with their thoughts to be somewhat enjoyable. This seems to be a classic
case of how results can be interpreted differently, that is, whether the glass is half full or half empty.
In summarizing the results, one could say that the response curve is normally distributed with average
empirical values close to the means of the scales. Fox and colleagues suggested that the main outcome
of Wilson et al.’s investigation lie in its insights regarding “mind-wandering”. They concluded, “[e]ven
when it is less than enjoyable or entertaining, spending time with our own unstructured thoughts may
increase our overall sense of well-being and life satisfaction” [8] (p. 4).

Jokic, Zakay, and Wittmann [9] added further insights to the topic of how people cope with being
exposed to an empty time interval. In their study, 84 participants were asked to spend time alone in
an empty room waiting until one of the scientists conducting the study arrived. The period of time
lasted 7:30 min. Similar to Wilson et al.’s studies, the participants had to hand in their belongings
(cell phone, wrist-watches, etc.). Afterwards, the subjects were requested to fill out scales assessing
their states of consciousness during the empty waiting time. The findings indicated that those subjects
with higher scores in relaxation and positive feelings judged that time passed faster, and they estimated
the period of time to be shorter than it actually was. Conversely, when individuals felt more irritated
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while waiting, they over-estimated the time duration. Importantly, in this study, individual differences
in impulsiveness, which accounted for the variations in the responses were controlled for. Individuals
who are more impulsive and present oriented are less relaxed while waiting, and overestimate the
waiting time. This relationship between personality traits (time orientation) and time perception was
also found in a study where participants had to wait for five minutes in a resting-state and were
measured with a physiological recording. Afterwards they were requested to judge the duration of the
resting period [10]. More impulsively present-oriented individuals overestimated the time duration.

An affective reaction to an “empty period of time” or silence was further revealed through
research by Pfeifer, Sarikaya, and Wittmann [11], who found that 6:30 min of silence preceded by a
session of Depth Relaxation Music Therapy (DRMT)/Hypno Music Therapy (HMT) lasting 16 min
showed significant effects in increasing relaxation, and decreasing future orientation, the sense of space,
and the sense of time in participants (n = 60). These findings support the idea that a period of silence
during which participants occupy themselves with their own thoughts can increase relaxation and be
enjoyable rather than unpleasant or aversive if conducted in a certain way, i.e., in the context of depth
relaxation induction.

This is what health insurance companies also recognize and emphasize. Surholt [12] maintains
that a silent state and just doing nothing can create a period of relaxation. If the circumstances are
adequate, the level of stress and blood pressure can even decrease. The problem is that nowadays,
most people have little experience of silence and quietness. This concurs with Wilson et al.’s study.

A simple 90 min walk in a natural setting without any distractions also seems to have relaxing
effects on the brain. Bratman and colleagues [13] proved that a 90 min walk in nature decreases
rumination and neural activity in the subgenual prefrontal cortex (sgPFC), whereas a walk of the same
duration in an urban setting does not.

The idea of silence, Depth Relaxation Music Therapy (DRMT)/Hypno Music Therapy (HMT),
and walking in nature is that spending time with one’s own thoughts can increase relaxation and
enjoyment and have specific health-fostering effects. However, in other contexts, the effects may be
different as Killingsworth and Gilbert [14] concluded that “a human mind is a wandering mind, and a
wandering mind is an unhappy mind” (p. 932). They found correlations between negative moods,
mind-wandering, and unhappiness.

Research regarding silence, or doing nothing but engaging oneself with one’s own thoughts could
add further knowledge to this field. The present study is strongly focused on such an “empty” or
“silent” period of time “just thinking” and explores how participants experienced and judged a silent
time lasting 6:30 min.

This was a variation of the principle study designed by Wilson et al. [5], where people were
asked to “think” while waiting. We added state inventories of the conscious dimensions of time,
space, and self, which have been shown to be sensitive in a real waiting situation [9]. Time is an
essential experience that, surprisingly, was not assessed in the study by Wilson et al. [5]. We added trait
questionnaires that were sensitive for differences in the empty waiting situation to assess individual
differences in impulsivity and time orientation during the “thinking” situation [9].

2. Methods

2.1. State Scales on Subjective Time, Self, Space

The inventory on subjective time, self, space (STSS) retrospectively assesses the following
experiences during a given period of time with non-verbal pictorial scales containing answer categories
ranging from 0 to 6: (a) Awareness of the bodily self, and awareness of the surrounding space.
The questions are: “How intensively did you experience yourself?” and “How intensively did you
experience the surrounding space?” Higher scores indicate greater awareness of body and space; (b) Two
100 mm visual analogue scales (VAS) were presented with the following questions: “How intensively
were you aware of time?” (Anchor points: not at all—extremely aware), “How fast did time pass for
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you?” (Anchor points: Extremely slowly—extremely fast). (c) Participants were asked to indicate
the amount of time they were oriented towards the past, present, and future. A 100mm line had to
be subdivided into three parts (with two vertical marks) representing the past, present, and future.
(d) Participants were finally asked to indicate how long they thought the experience had lasted in
units of clock time. These scales have been shown to be sensitive to changes in silence after Depth
Relaxation Music Therapy [11] and suitable for assessing a real waiting-time situation [9]. They have
also proven sensitive to differences in the assessment of experience during a dance performance at two
different speeds [15].

2.2. State Scales (VAS) on Relaxation and Boredom

Two further VASs asked about the period of silence: “How relaxed do you feel now?” (Anchor
points: not at all relaxed—extremely relaxed), and “How much did you feel boredom during the
session?” (Anchor points: no boredom at all—extreme boredom). The VAS on relaxation was assessed
twice, once before and once after the period of silence.

2.3. State Scales Measuring Self-Assessed Emotional Reactions

The emotional reactions that participants felt most of the time during the 6:30 min were assessed
with a non-verbal, pictorial assessment technique, the Self-Assessment-Manikin (SAM) scale, which
directly measures subjective responses including (a) positive vs. negative valence, and (b) an
individual’s arousal level [16]. We used the five-point version of the scale. The two SAM scales were
assessed before and after the period of silence.

2.4. Trait Scales on Time Perspective and Impulsivity

The Zimbardo Time Perspective inventory (ZTPI) [17] consists of 56 items ranging from 1
(very untrue) to 5 (very true). Items are grouped into five subscales representing different aspects of
past, present, and future orientation as follows: past-negative (“I often think about the bad things that
have happened to me in the past.”); past-positive (“Happy memories of good times spring readily to
mind.”); present-hedonistic (“I take risks to put excitement in my life.”); present-fatalistic (“Because
things always change, one cannot foresee the future.”); and future (“I am able to resist temptations
when I know that there is work to be done.”).

The Barratt Impulsiveness Scale (BIS-11) [18] consists of 30 items ranging from 1 (rarely/never) to
4 (almost always/always). Items are grouped into three subscales: non-planning impulsivity, motor
impulsivity, and attention/cognition impulsivity. We used the calculated sum score as an overall
measure of self-rated impulsivity.

2.5. Participants

Sixty-seven students participated in our study. Three had to be excluded from the analysis for
reasons such as incomplete measuring instruments or an organizational error (the regular study room
was not available for our study purposes because of a double occupancy). Therefore, the final sample
consisted of 64 complete data sets. Of these 64 participants (51 women and 14 men), 47 were students
in the BA program “Inclusive Education”, 5 in the BA program “Social Work/Social Education”, 7 in
the BA program “Education”, and 5 in other BA or MA programs at the Catholic University of Applied
Sciences in Freiburg. The mean age was 26.7 years (S.D. 6.9, range: 19–52). Participants were either
recruited through brief information events presented by the researchers in lectures, word of mouth,
informative material on the university’s website/intranet, mail distribution, or personal approach and
invitation. When students signed in for participation, they received the necessary information (number
of the seminar room at the university where the study took place), and an individual appointment was
arranged. As stated in the informed consent that participants signed, the overall study procedure was
conducted under voluntary criteria, i.e., students could decide whether they wanted to take part in the
study, and they were also free to drop out at any phase of the process if they so desired. The scientific
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and value-oriented principles outlined by the Catholic University of Applied Sciences in Freiburg
served as a fundamental ethical frame of reference for our study [19]. The study was performed
according to the ethical principles of the Declaration of Helsinki.

2.6. Study Interventions

The study intervention sessions were conducted in a seminar room at the Catholic University
of Applied Sciences in Freiburg (see Figure 1). The room was chosen due to its neutral character.
In other words, we used a room with very plain interiors to avoid any irritation or sensation. There
were no plants, posters, photographs, or paintings on the walls—just plain white walls. The seats
and the table were of rustic appearance (with no pillows or varying colors). Study participants were
asked to seat themselves with their back to the window. The subjects’ view was directed towards the
door (see Figure 2). At the very beginning of the session, the researcher provided each participant
with relevant information about the procedure, the study aims, and how to fill out the questionnaires
and forms. In addition, each participant received an informed consent listing the study objectives
(“This study focuses on the subjective experience and perception of a session of silence alone in a
room.”) and procedure: (1) Filling out questionnaires; (2) Period of silence; (3) Filling out questionnaires.
The researcher provided enough time for the participants to carefully read through the information
sheet and asked if there were any outstanding issues that needed to be clarified. Participants were
informed that they could quit the study at any stage of the procedure without mentioning any reasons.
Finally, they were asked to sign the consent form. Similar to Wilson et al.’s [5] procedure, subjects
were asked to hand over all their belongings (backpacks, writing implements, cell phones, tablets,
laptops, etc.). These were stored safely before the participants filled out the questionnaires. Afterwards,
participants were asked to spend a period of silent time on their own. The exact wording was:
“Please spend the following time occupying yourself with your own thoughts and please stay seated
and awake.” The period of silence lasted 6:30 min, but was of unknown duration to the subjects.
Each participant spent these 6:30 min of silence alone in the room. The researcher left the room prior to
the period of silence. Following the 6:30 min of silent “just thinking”, the researcher returned and asked
the participant to fill out the scales. For detailed information regarding the outline of the intervention
session, see Table 1.

Figure 1. The seminar room at the university that the intervention sessions were held in.
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Figure 2. The subjects’ view was directed towards the door of the seminar room that the intervention
sessions were held in.

Table 1. Outline of the intervention sessions.

1. General introduction of study aims 5 min.
2. Filling out the two trait questionnaires (ZTPI a, BIS b), SAM c,
and level of relaxation

10 min.

3. Period of silence 6:30 min.
4. Filling out of STSS d, SAM c, level of relaxation and boredom 5 min.

Total of 26:30 min.

Note. Steps 1 to 4 were conducted in a room at the Catholic University of Applied Sciences Freiburg; a ZTPI:
Zimbardo Time Perspective Inventory; b BIS: Barratt Impulsivity Scale; c SAM: Self-Assessment-Manikin; d STSS:
Inventory on Subjective Time, Self, Space.

3. Results

We tested whether there were significant differences in relaxation (VAS), as well as emotional
valence and emotional arousal (SAM) after as compared to before the silent “thinking” experience.
The question was how the 6:30 min period of silence would influence these affective states. Participants
were significantly (t = −7.3, p < 0.0001) more relaxed after (76.5) vs. before (57.3) the period of silent
time. They also felt significantly better after (1.12) (SAM valence range: −2 to 2; t = −3.0, p = 0.004)
than before (0.92) the period of silence, and they were significantly less aroused (SAM arousal range:
0 to 4; t = 7.3, p < 0.001) after (1.86) as compared to before (2.6). The period of silence was experienced
as relaxing and improved the participants’ mood.

The following presents a descriptive evaluation of the subjective measures of the states of
consciousness during 6:30 min of silence (Table 2). The intensity of the sense of self was 4.97average,
above the mean of the item range (3.5; item range: 0–6); and the intensity of the sense of space averaged
3.14, just below the mean of the item range. The intensity of the sense of time, with an average value of
32.06 was definitely below the mean (50, item range 0–100). The felt passage of time, with a value of
77.05 was in the upper half of the item range. Regarding the three time orientations, the feeling of
presence (53.06) was more dominant than past (19.61) or future orientation (27.33). The duration of
silence was judged relatively accurately at 7.09 min with small deviation (S.D. 2.92), but had an overall
range between 3 and 20 min. The feeling of boredom was very low with an average value of 10.39 and
a maximum value of 61. On average, individuals confined to the period of silence felt the self quite
intensively; they perceived the surrounding space with an average intensity; generally, time was not
felt very intensively; the subjective speed of the passage of time was fast; subjects were on average
quite in the present moment; the duration was judged accurately; and boredom was hardly felt.
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Table 2. Subjective measures for states of consciousness during 6:30 min of silence. The columns
list the individual variables for the STSS and the state-of-boredom scales, the respective item range,
the empirical range found in our sample, arithmetic mean, and standard deviation (S.D.) across
all subjects.

Variable Item Range Empirical Range Mean S.D.

Intensity
Sense of self 0–6 2–6 4.97 0.92

Intensity
Sense of space 0–6 0–6 3.14 1.83

Intensity
Sense of time 0–100 0–89 32.06 27.33

Speed
Time passage 0–100 9–100 77.05 19.21

%
Sense of past 0–100 0–66 19.61 16.25

%
Sense of present 0–100 0–98 53.06 24.17

% Sense of future 0–100 1–72 27.33 19.34

Felt duration [minutes]
Period of silence 0– 3–20 7.09 2.92

State of boredom 0–100 0–61 10.39 13.18

No inter-correlations between state variables assessed after the thinking period were found
(p < 0.01). We attribute this to the ceiling effects. When relating individual differences in impulsivity
and the five time orientations with differences in experiencing the period of silence, hardly any
significant correlations (p < 0.01) were found. Individuals who had higher values in past positive
orientation were less in the present (r = −0.347, p = 0.005) and more future oriented (r = 0.321, p = 0.01).

4. Discussion

In contrast to the interpretation of the study by Wilson and colleagues [5], who claimed that silent
time induced an affectively negative experience for a large number of their participants, we found no
such overall reaction. Note that the interpretation by Fox and colleagues [8] of Wilson et al.’s data
is that participants overall did not show negative reactions, but that the distribution of responses
was quite balanced. We also demonstrated that 6:30 min of silent, empty time, where individuals
could only “think”, led to a significant increase in relaxation and a positive mood. Focusing on the
reports from the participants on their consciousness of time, on average they did not focus very much
on time, and they subjectively felt that the time passed quickly. These are typical signs of relaxation
and flow [11,20,21]. Complementing these findings, the experience of boredom on average was very
low, and the sense of self was comparably high. Often such a heightened sense of self is a sign of
boredom and irritation combined with the feeling of a slow passage of time [15]. Here, we found that
the instruction to wait and think leads to more self-awareness, but in an emotionally positive way.

Overall, our sample of students enjoyed their silent waiting time when instructed just to think.
According to Fox et al. [8], the Wilson et al. [5] students showed normally distributed reactions to
the scales with the empirical average lying close to the mean score of the scales. Our student sample,
however, showed a skew in the direction of very positive reactions to the situation of thinking alone.
This ceiling effect of people feeling very relaxed probably explains why we did not find associations
with personality traits, such as impulsivity or time orientation, as found in studies with a real waiting
time without the instruction to “just think” [9,10]. Interestingly, thinking as an enjoyable activity has
recently been addressed in publications under the headline of “thinking for pleasure”. Studies have
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shown that “thinking for pleasure” does not come easily, it may even be cognitively demanding, but can
be enjoyable if conducted under the right conditions with simple cognitive aids that make it easier and
more enjoyable for study participants [22,23]. In one of these studies [23], participants reported that the
more they aimed to have pleasant thoughts, the more enjoyment the actually experienced. Motivation
may also be an important factor. Alahmadi et al. [24] found that instructions helped participants if they
were instructed or given the goal to entertain themselves with their thoughts and to enjoy such times
of thinking. Motivation was the crucial catalyst for making thinking enjoyable in this case. However,
in our study, participants were not given any specific goals, tasks or instructions, nor was there any
other motivational support. We only asked the participants to spend a period of silent time, that was
of unknown duration to them, to occupy themselves with their own thoughts alone in a room. This led
to a significant decrease in arousal, a significant increase in relaxation, a positive mood and enjoyment
in the study participants. Similarly, a study conducted by Nguyen et al. [25] pointed towards the
effectiveness of solitude on arousal and self-regulation. A 15 min period of solitude, of being alone,
sitting on a comfortable chair, in silence, helped participants to become quiet, to calm down and to
regulate their affective states. The outcomes of our study can be discussed in the light of Nguyen et al.’s
findings, although we relied on a silent period of time lasting 6:30 min instead of 15 min.

What makes our findings striking is that we did not tell the subjects beforehand how long the
thinking interval would last. This creates a situation of temporal uncertainty, which is typically
experienced as irritating [26]. If you know that a train will be delayed by 10 min, this information
gives certainty, which is experienced as positive. If you do not know when the train will come, you
feel more irritated. In the study by Wilson et al. [5] (Supplementary Materials there in), subjects were
informed precisely or approximately about the duration of waiting (10–15 min). Nevertheless, those
individuals on average felt more irritated by the thinking situation than our students did.

What might account for the differences between the Wilson et al. study [5] and our investigation?
Two differences regarding the student sample can be considered. One reason could lie in the specific
study subjects that the students in our study pursued at the university. A potential cultural difference
might also be at work here. (1) The students in our sample studied “Education”, “Inclusive Education”,
“Social Work/Social Education”, or other social and health-related BA/MA programs. It can be argued
that a certain type of students chooses this type of study program. Additionally, once enrolled
in the study program of the university, the curriculum emphasizes emotional self-awareness and
includes lectures and seminars covering this area. Typically, these particular study programs have a
majority of women enrolled and this is reflected in our sample. Further studies could assess whether
women are more comfortable with waiting situations. In studies 1 to 6 in the Wilson et al. [5] article,
there were 211 female, 162 male, and 40 unspecified subjects (see Supplementary Materials there in),
which is more balanced than in our study sample (51 women and 14 men). (2) A second aspect one
has to consider is the influence of intercultural differences, which has a strong impact on the way
people manage empty time [27]. For example, it has been shown that American subjects were less
likely to delay gratification in delay-discounting tasks than Japanese subjects [28]. Delay-discounting
tasks assess individuals’ abilities to imagine living through a waiting time before receiving a reward.
Japanese subjects were more self-controlled and considered themselves more capable of waiting for the
delayed reward. Although speculative in our context, it is possible that students from the U.S.A. feel
worse during an empty time interval than German students. This is a topic for further investigation,
especially since current cross-cultural investigations, conducted in 11 countries, indicate that across
cultures “thinking for pleasure” is judged as being significantly less enjoyable than being engaged in an
external activity [7,23]. In our study, there were cross-cultural differences in judging the period of “just
thinking”, which were explainable through variations in individual differences. One such cross-cultural
difference was “experience with meditation”. This brings us back to our specific subgroup, students of
“Social Work/Social Education”, who through their curricula are exposed to techniques of mindful
concentration, which might explain the high levels of positive affect and relaxation in our study group.
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5. Limitations

Spending 6:30 min of silence alone in a room “just thinking” or engaging oneself with one’s
own thoughts does not mean that there was “absolute” or “total” silence. The room in which our
intervention sessions were carried out was chosen due to its plainness to avoid as many affecting
stimuli as possible. Nevertheless, such a room cannot guarantee absolute silence under laboratory
conditions. Even if it is “silent” as far as outer conditions or sources are concerned, there are inner
sounds that provoke our attention. “Experiments have shown that even if deprived of sound sources
and in a sealed, silent environment, we become aware of sounds and sensations from inside our
bodies” [29] (p. 550).

6. Conclusions

Contrary to earlier findings [5], our study participants felt comfortable while waiting during an
empty time period of 6:30 min when they were instructed to just think. Waiting without distraction
for such a period of time is not a negative situation per se as has been suggested before. For some
individuals—in our sample, the majority—it can be a pleasant and relaxing experience.
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Čolić, M.V.; et al. Cross-cultural consistency and relativity in the enjoyment of thinking versus doing. J. Pers.
Soc. Psychol. 2018. [CrossRef] [PubMed]

8. Fox, K.C.R.; Thompson, E.; Andrews-Hanna, J.R.; Christoff, K. Is thinking really aversive? A commentary on
Wilson et al.’s “Just think: The challenges of the disengaged mind”. Front. Psychol. 2014, 5, 1–4. [CrossRef]

9. Jokic, T.; Zakay, D.; Wittmann, M. Individual differences in self-rated impulsivity modulate the estimation of
time in a real waiting situation. Timing Time Percept. 2018, 6, 71–89. [CrossRef]

10. Wittmann, M.; Fiedler, H.; Gros, W.; Mossbridge, J.; Lucci Retz, C. Individual differences related to present
and future mental orientation predict the sense of time. PsyArXiv 2017. [CrossRef]

11. Pfeifer, E.; Sarikaya, A.; Wittmann, M. Changes in states of consciousness during a period of silence after a
session of Depth Relaxation Music Therapy (DRMT). Music Med. 2016, 8, 180–186.

http://dx.doi.org/10.1016/0022-2496(85)90020-3
http://dx.doi.org/10.1177/002224299405800205
http://dx.doi.org/10.1177/1073191111421303
http://www.ncbi.nlm.nih.gov/pubmed/21903683
http://dx.doi.org/10.3389/fpsyg.2014.00917
http://www.ncbi.nlm.nih.gov/pubmed/25191296
http://dx.doi.org/10.1126/science.1250830
http://www.ncbi.nlm.nih.gov/pubmed/24994650
http://dx.doi.org/10.1038/s41562-018-0399-z
http://dx.doi.org/10.1037/pspp0000198
http://www.ncbi.nlm.nih.gov/pubmed/30035566
http://dx.doi.org/10.3389/fpsyg.2014.01427
http://dx.doi.org/10.1163/22134468-00002101
http://dx.doi.org/10.31234/osf.io/ezmhp


Psych 2019, 1 352

12. Surholt, B. Information overload. TK Aktuell 2016, 12–13. Available online: https://tk-aktuell.tk.de/tk-aktuell-
3-2016/information-overload/ (accessed on 17 April 2019).

13. Bratman, G.N.; Hamilton, J.P.; Hahn, K.S.; Daily, G.C.; Gross, J.J. Nature experience reduces rumination and
subgenual prefrontal cortex activation. Proc. Natl. Acad. Sci. USA 2015, 112, 8567–8572. [CrossRef] [PubMed]

14. Killingsworth, M.A.; Gilbert, D.T. A wandering mind is an unhappy mind. Science 2010, 330, 932. [CrossRef]
[PubMed]

15. Deinzer, V.; Clancy, L.; Wittmann, M. The sense of time while watching a dance performance. SAGE Open.
2017, 7, 2158244017745576. [CrossRef]

16. Bradley, M.M.; Lang, P.J. Measuring emotion: The self-assessment manikin and the semantic differential.
J. Behav. Ther. Exp. Psychiatry 1994, 25, 49–59. [CrossRef]

17. Zimbardo, P.G.; Boyd, J.N. Putting time in perspective: A valid, reliable individual-difference metric. J. Pers.
Soc. Psychol. 1999, 77, 1271–1288. [CrossRef]

18. Barratt, E.S.; Stanford, M.S.; Dowdy, L.; Liebman, M.J.; Kent, T.A. Impulsive and premeditated aggression:
A factor analysis of self-reported acts. Psychiatry Res. 1999, 86, 163–173. [CrossRef]

19. Catholic University of Applied Sciences. Selbstverständnis. 2018. Available online: https://www.kh-freiburg.
de/hochschule/wir-ueber-uns/selbstverstaendnis/ (accessed on 17 April 2019).

20. Conti, R. Time flies: Investigating the connection between intrinsic motivation and the experience of time.
J. Pers. 2001, 69, 1–26. [CrossRef]

21. Wittmann, M. Felt Time: The Psychology of How We Perceive Time; MIT Press: Cambridge, MA, USA, 2016.
22. Westgate, E.C.; Wilson, T.D.; Gilbert, D.T. With a little help for our thoughts: Making it easier to think for

pleasure. Emotion 2017, 17, 828–839. [CrossRef]
23. Wilson, T.D.; Westgate, E.C.; Buttrick, N.R.; Gilbert, D.T. The mind is its own place: The difficulties and benefits

of thinking for pleasure. In Advances in Experimental Social Psychology; Olson, J.M., Ed.; Academic Press:
San Diego, CA, USA, In press. Preprint; Available online: https://osf.io/cajsd/ (accessed on 22 May 2019).

24. Alahmadi, S.; Buttrick, N.R.; Gilbert, D.T.; Hardin, A.M.; Westgate, E.C.; Wilson, T.D. You can do it if you
really try: The effects of motivation on thinking for pleasure. Motiv. Emot. 2017, 41, 545–561. [CrossRef]

25. Nguyen, T.V.T.; Deci, E.L.; Ryan, R.M. Solitude as an approach to affective self-regulation. Pers. Soc.
Psychol. Bull. 2017, 44, 1–17. [CrossRef] [PubMed]

26. Zakay, D. The temporal-relevance temporal-uncertainty model of prospective duration judgment.
Conscious. Cogn. 2015, 38, 182–190. [CrossRef] [PubMed]

27. Levine, R.N. A Geography of Time: On Tempo, Culture, and the Pace of Life; Basic Books: New York, NY, USA, 2008.
28. Takahashi, T.; Hadzibeganovic, T.; Cannas, S.; Makino, T.; Fukui, H.; Kitayama, S. Cultural neuroeconomics

of intertemporal choice. Neuroendocrinol. Lett. 2008, 30, 185–191.
29. Sutton, J. Hidden music—An exploration of silences in music and in music therapy. In Musical Creativity:

Current research in Theory in Practice; Deliège, I., Wiggins, G.A., Eds.; Psychology Press: Brighton, UK, 2005;
pp. 547–562.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

https://tk-aktuell.tk.de/tk-aktuell-3-2016/information-overload/
https://tk-aktuell.tk.de/tk-aktuell-3-2016/information-overload/
http://dx.doi.org/10.1073/pnas.1510459112
http://www.ncbi.nlm.nih.gov/pubmed/26124129
http://dx.doi.org/10.1126/science.1192439
http://www.ncbi.nlm.nih.gov/pubmed/21071660
http://dx.doi.org/10.1177/2158244017745576
http://dx.doi.org/10.1016/0005-7916(94)90063-9
http://dx.doi.org/10.1037/0022-3514.77.6.1271
http://dx.doi.org/10.1016/S0165-1781(99)00024-4
https://www.kh-freiburg.de/hochschule/wir-ueber-uns/selbstverstaendnis/
https://www.kh-freiburg.de/hochschule/wir-ueber-uns/selbstverstaendnis/
http://dx.doi.org/10.1111/1467-6494.00134
http://dx.doi.org/10.1037/emo0000278
https://osf.io/cajsd/
http://dx.doi.org/10.1007/s11031-017-9625-7
http://dx.doi.org/10.1177/0146167217733073
http://www.ncbi.nlm.nih.gov/pubmed/29072531
http://dx.doi.org/10.1016/j.concog.2015.10.006
http://www.ncbi.nlm.nih.gov/pubmed/26524983
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	State Scales on Subjective Time, Self, Space 
	State Scales (VAS) on Relaxation and Boredom 
	State Scales Measuring Self-Assessed Emotional Reactions 
	Trait Scales on Time Perspective and Impulsivity 
	Participants 
	Study Interventions 

	Results 
	Discussion 
	Limitations 
	Conclusions 
	References

