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1. Introduction
Awe is a complex emotion that is characterized by feelings 
of intense pleasure, surprise, connectedness and vastness 
but also by feelings of fear and uncertainty. It is an emo-
tion one may feel at the verge of a massive cliff, enjoying 
the dangerous yet beautiful, breathtaking view. But it is 
also an experience that may be elicited when seeing the 
birth of a child, or when viewing a beautiful work of art. 
Feelings of awe are triggered by a wide range of phenom-
ena and circumstances, such as natural beauty, impres-
sive art, divine epiphanies or the vastness of space. As 
many famous scientists have noted, ranging from William 
James to Albert Einstein and from Paul Tillich to Richard 
Dawkins, the experience of awe may be considered a basic 
and intense emotional state that drives scientific achieve-
ments, the creation of great works of art and religious 
movements alike [1]. In turn, people are strongly moti-
vated to actively seek experiences of awe and this motiva-
tion may underlie a wide range of human activities [2], 
such as traveling, visiting concerts and museums or read-
ing literature.

Continental philosophers like Immanuel Kant and 
Arthur Schopenhauer already referred to the experience 
of the sublime, which can be evoked by overpowering 
nature, such as mountains or waterfalls and which bears 
close similarities with feelings of awe. They contrasted the 
sublime with the experience of beauty, indicating that 
the sublime is experienced as boundlessness that can 
eventually overwhelm or even destroy the observer [3, 4]. 
Interestingly, the last decade has seen a renewed inter-
est in the topic of positive emotions [5] and in studying 
both the causes and consequences of awe specifically. For 
instance, several studies have focused on the elicitors of 
awe [6] and on individual differences in the experience of 
awe [7, 8]. Other studies have established the effects of awe 
on time perception [9], feelings of uncertainty and agency 
detection [10], spiritual intentions [2, 11] and perceptions 
of the self [8]. Interestingly, the experience of awe has 
also been associated with several beneficial effects, such 
enhanced prosocial behavior [8, 12, 13], enhanced gener-
osity and helping behavior [13, 14] and moral care [12].

Thus awe is a powerful emotion that people actively 
seek and experiencing awe has many beneficial effects. 
The aim of the present series of studies was twofold. First, 
we aimed to obtain more insight in the effects of awe on 
body perception. Previous studies have suggested that 
the feeling of ‘being small and insignificant’ may be a key 
feature of the experience of awe, but so far no study has 
directly investigated whether feelings of awe are literally 
accompanied by changes in perceived body size. Second, 
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building on recent findings indicating that individual 
differences in the personality trait of absorption (i.e. the 
tendency to get fully immersed in one’s experiences) 
may predispose people to have self-transcendent experi-
ences [15–17], here we investigated the relation between 
absorption and the experience of awe. That is, we hypoth-
esized that a tendency to get immersed in external stimuli 
may predispose people to experience awe. We will first 
present a state-of-the-art overview of research on awe. 
Next, we will turn to the two topics that are central in this 
paper, namely body perception and the personality trait 
of absorption. This will lead to the two research questions 
that are central to the studies that we conducted, namely: 
(1) ‘What are the effects of awe on body perception?’ And: 
(2) ‘Does the personality trait of ‘absorption’ predispose 
people to experience awe?’. Next, we present two pre-
tests (see: Supplementary Material Online) and four 
different experiments, involving both lab-based and field 
studies, and using different experimental designs and 
stimuli to elicit feelings of awe to test our hypotheses 
regarding the relation between awe, body perception and 
absorption.

A key feature of the experience of awe is the feeling that 
one is confronted with something that is greater than the 
self [6, 8]. In their seminal paper, Keltner and Haidt [18] 
argue that awe is an emotional response to perceptually 
vast stimuli that overwhelm current mental structures, 
resulting in a need for accommodation to reconstruct 
one’s mental schemas and to accommodate the experi-
ence. Perceived vastness may be triggered through the 
confrontation with vast objects – both symbolically (e.g., 
when reflecting on the fact that humans visited the moon) 
and literally (e.g., when viewing a mountain vista). Awe 
is typically elicited by perceptually vast objects, such as 
forests, mountains, waterfalls, and skyscrapers [6]. The 
perception of vast objects may also trigger the subjec-
tive experience of feeling small and insignificant [6]. For 
instance, it has been found that participants who recalled 
an experience of awe reported feeling smaller relative to 
the environment, as measured through self-report ques-
tionnaires [7]. People who watched the Earth from space 
by using a virtual reality (VR) simulation reported feelings 
of awe and feeling small and insignificant in the face of 
the vast and incomprehensible universe [19, 20]. In addi-
tion, in a recent study experimentally induced feelings of 
awe resulted in higher ratings on the “small-self-scale,” 
consisting of items like ‘I feel small or insignificant’ and ‘I 
feel the presence of something greater than myself’ [8]. 

Thus, several studies have found that feelings of awe 
are associated with a changed perception of the self [6, 8, 
13]. However, these studies strongly relied on self-report 
measures, such as subjective reports and scales assess-
ing self-perception. Although these measures provide 
interesting and tentative insight in the relation between 
awe and self-perception, a potential problem is that this 
method may be highly sensitive to demand characteris-
tics. More importantly, the observed relation between 
awe and the small self [8] may actually be explained by 
a conceptual overlap in the items used to measure both 

awe (i.e. ‘I experienced awe’) and the small self (i.e. ‘I felt 
the presence of something greater than the self.’). This 
problem is also known as the common method bias, in 
which the variance in the dependent measures is to some 
extent caused by the use of the same measurement tool 
(i.e. self-report questionnaires; cf. [21]). Different meas-
ures may be needed in order to avoid these potential con-
founds and to establish whether the experience of awe is 
truly related to literally perceiving oneself to be smaller. 
In addition, whereas previous studies have investigated 
whether the experience of awe is associated with changes 
in the perception of the ‘self’ at a relatively abstract level, 
so far no study has directly investigated whether awe 
experiences are accompanied by changes in the percep-
tion of one’s body, such that participants tend to under-
estimate their body size with respect to the environment. 
Following the notion that the experience of the self is 
directly related to the experience of one’s body [22] and 
that self-transcendent experiences may be characterized 
by changes in body-perception [23–25], in the present 
study we set out to investigate whether awe directly 
affects body perception. 

In the cognitive psychology and cognitive neuroscience 
literature, several measures have been proposed to study 
perception of the body. For instance, studies on tool use 
and effects of handedness have used distance estimation 
tasks [26] or body part length estimation tasks [27], to 
investigate whether tool use results in a differential per-
ception of the body. In a recent study an object size esti-
mation task has been used to study the effects of body 
posture [28]: participants were required to estimate the 
size of well-known objects such as the Eiffel tower or the 
wall of China. A body-specific effect on object-size esti-
mation was observed, reflecting that participants tended 
to underestimate the size of objects when leaning to the 
left, which was related to the implicit activation of the 
‘mental number line’ making small numbers easier acces-
sible (for similar effects, see: [29, 30]. Thus, in our experi-
ments we introduced a body size estimation task (Study 
1), an object size estimation task (Study 2 and 3) and a 
distance perception task (Study 4) to measure effects 
of awe on the perception of one’s body. In addition, we 
developed a novel body perception task, partly inspired 
by social psychological measures of the perception of 
the self in relation to others [31]. In this task participants 
were presented with a graphical representation of the 
experimental environment and their body and they were 
required to indicate the perceived size of their own body 
with respect to the environment (see Figures 1 and 2). By 
using these novel measures we investigated whether feel-
ings of awe result in changes in the perception of one’s 
body with respect to the environment and also whether 
these changes in turn may have an effect on object and 
distance estimation (i.e. if one perceives oneself to be 
smaller, this may result in an overestimation of object size 
and distance; e.g. [32]).

Next to investigating the effects of awe on body percep-
tion, across the different studies reported here, we also 
assessed the role of individual personality differences in the 
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experience of awe. Previous studies on awe have suggested 
that large individual differences exist in dispositional awe, 
as measured with the dispositional positive emotions scale 
(e.g. ‘I often feel awe’; cf. [33]): higher scores on the dis-
positional awe scale are related to a higher frequency and 
stronger intensity of naturally occurring awe-related expe-
riences [6]. However, yet it is unclear whether other and 
more general personality traits predispose people to the 
experience of experimentally induced awe.

Absorption refers to the tendency to become completely 
engaged in one’s subjective thoughts or experiences. The 
Tellegen absorption scale has been proposed as a measure 
to capture individual differences in the personality trait 
of ‘absorption’ [35]. The original absorption scale consists 
of 34 items, which are related to imaginative involvement 
(e.g. ‘If I wish, I can imagine (or daydream) some things so 
vividly that they hold my attention in the way a good movie 
or story does’), responses to engaging stimuli (e.g. ‘I can be 
deeply moved by a sunset’) and powerful imagination (e.g. 
‘If I wish, I can imagine that my body is so heavy that I could 
not move it if I wanted to’) among other things. Of interest 
to the present study, in recent studies it was found that 
participants scoring high on absorption were more prone 
to reporting supernatural experiences in a religious con-
text (e.g., hearing God’s voice; [16]) and to report having 
had an experimentally induced spiritual experience [17]. 
A recent study reported mixed evidence for the relation 
between absorption and awe [15]: by using a VR space 
manipulation, for participants who reported feelings 
of awe and wonder, both positive and negative correla-
tions with the Tellegen absorption scale were reported. 
However, the number of participants that was tested in 
that study was relatively low, thereby limiting the conclu-
sions regarding the relation between absorption and awe. 
The present study builds on and extends these findings by 
investigating whether the personality trait of absorption 
functions as a potential moderator of the experience of 
awe, such that people scoring high on absorption more 
readily report awe in response to beautiful nature scenery 
than people scoring low on absorption. 

Thus, the aim of the present research was twofold: first, 
we investigated the effects of awe on body size perception, 
using different and novel measures of body perception. We 
expected that induced feelings of awe would result in an 
underestimation of one’s own body size and an overestima-
tion of the size of objects and of distance. Second, across 
different studies we investigated the effect of absorption 
as potential moderator on the experience of awe. Using 
both within- and between-subjects designs, and by using 
both online, lab-based and field studies, participants were 
exposed to an awe or a control condition and next they 
engaged in different body perception tasks and reported 
feelings of awe. In addition, in study 2 we explicitly manip-
ulated absorption to investigate effects of absorption on 
awe, by instructing participants to get absorbed in an awe-
inducing video or to watch the same video with an analyti-
cal mind-set. Across all studies absorption was measured 
using the Tellegen-absorption scale (1974) and included as 
an individual difference measure. 

2. Study 1
In the first study we manipulated feelings of awe by pre-
senting participants either with an awe-inducing video, a 
positive control video or a neutral control video. We inves-
tigated the effects of awe on body perception through the 
use of an explicit body size perception task, in which par-
ticipants were required to estimate the perceived height 
and width of their body [27]. This task was administered 
both before and after the video-manipulation, as this 
allowed us to control for individual biases in body size 
estimation (i.e. participants systematically over- or under-
estimating the size of their body). We hypothesized that 
participants in the awe condition compared to the positive 
and the neutral control condition, would underestimate 
the size of their body, which should be reflected in smaller 
size estimates in the post- compared to the pre-test for 
this group. In addition, we hypothesized that absorption 
could act as a potential moderator on the effects of our 
experimental manipulation on awe and on the effects of 
awe on body size perception. We expected that the differ-
ence in perceived awe between our experimental and con-
trol condition would be most pronounced for participants 
scoring high on absorption. In addition, we expected that 
participants scoring high on absorption would be charac-
terized by the strongest effects of awe on body perception. 

2.1 Method
2.1.1 Participants
Eighty-nine participants (58 women; mean age = 22.3 
years, SD = 3.8) were randomly assigned to a between-
subjects design consisting of 3 conditions (awe, positive 
control, and neutral control). Five additional participants 
were tested but their data was excluded, because they did 
not follow the instructions to click the link that would 
have taken them to the video, but went directly to the 
dependent measures.1 A power-analysis suggested that to 
achieve 80% power to detect a small effect size as observed 
in previous studies investigating effects of awe on behav-
ior (η2 = .10; cf. [9, 10]), at least 84 participants should be 
tested (i.e. based on a repeated measures ANOVA with an 
additional between-subjects factor). This criterion was met 
in all studies employing similar between-subjects designs. 
All studies were conducted at the University of Amster-
dam, the Netherlands – except for Study 4, which was 
conducted as a field study. All participants gave written 
informed consent prior to participation and they received 
a financial remuneration or course credits for their partici-
pation. All studies were approved by the local ethics com-
mittee at the Psychology Department of the University of 
Amsterdam, the Netherlands. 

2.1.2 Stimuli
In two pre-tests we assessed the awe-inducing proper-
ties of both novel video-stimuli and video-stimuli that 
have been used in previous studies on awe (see: Sup-
plementary Material Online). Based on these pre-tests 
we selected an awe-eliciting video, which consisted of a 
trailer for a BBC Planet Earth documentary (for similar 
experimental manipulation, see: [8, 10]. The video pic-
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tured panoramic views of nature, mostly consisting of 
vast objects such as mountains, waterfalls, oceans, and 
valleys, and partly slow-motioned scenes of animals. In 
the positive control condition, participants viewed a 
video of cute animals (e.g., dogs, cats), and in the neu-
tral control condition, participants viewed a video taken 
from a car on the motorway. The positive control condi-
tion was included to ensure that any effects we might 
find would not be due only to the positive valence of awe. 
All videos were approximately four and a half minutes 
long, and had the same background music (Sigur Rós – 
Hoppípolla).

2.1.3 Experimental Procedure
A between-subjects design was used in the first study 
and participants were randomly assigned to one of three 
conditions (awe condition: N = 28; positive control con-
dition: N = 28; neutral control condition: N = 33).2 At 
the beginning of the experiment, the experimenter asked 
participants to estimate their body height and width 
(with arms extended). The experimenter was standing in 
front of the wall of the cubicle and increased the distance 
from a point of reference, perpendicular to the dimen-
sion being measured (for similar method, see: [27]). 
More specifically: when estimating their body height, the 
experimenter asked the participants to match a point on 
the wall with respect to the corner of the room; when 
estimating their body width, they were required to match 
a point with respect to the floor of the room. This was 
done in order to prevent participants from directly 
matching their body height to the observed height on 
the opposite wall and vice versa for body width. Partici-
pants indicated to the experimenter when this distance 
matched their height or width. Thus, the experimenter 
asked participants to estimate either the body width or 
height and next the experimenter moved her arm posi-
tion from a starting position on the wall or floor away 
until the participant said that the distance between the 
starting point and the reference point matched their 
body width / height.3

After watching the video, participants again estimated 
their height and width, and the experimenter measured 
participants’ actual height and width. Participants then 
continued with completing 8 items related to the experi-
ence of awe (Cronbach’s α = .83; See Appendix 1), which 
were combined in a mean ‘awe score’ as a manipulation 
check. As the literal translation of ‘awe’ in Dutch (i.e. 

‘ontzag’) is somewhat out-of-use in ordinary language use, 
we also included different related questions to the full 
experience of awe. Participants rated on a 5-point Likert 
scale (1 = not at all, 5 = very much) to what extent the video 
induced feelings of awe, oneness, connectedness, beauty, 
aesthetic experience, being impressed, self-transcendence 
and loss of space and time. Finally participants completed 
the Tellegen Absorption scale consisting of 34 items that 
were rated by using a dichotomous response (‘yes’ or ‘no’; 
Cronbach’s α = .86; [35]) and were asked about their sub-
jective beliefs about the true purpose of the experiment 
using an open-ended question. Participants then received 
their reward and were debriefed regarding the purpose of 
the experiment. 

2.2 Results
Participants in the experimental condition scored higher 
on the manipulation check items related to the experience 
of awe than those in the control conditions, F(2,86) = 5.6, 
p = .005, η2= .12 (see Table 1). Post-hoc independent 
t-tests showed a significant difference in awe ratings 
between the experimental condition and the positive con-
trol condition, t(54) = 2.8, p = .007, and between the awe 
condition and the neutral control condition, t(59) = 3.1, 
p =.003, but no difference between the positive and neu-
tral control condition, t(59) = .66, p = .51.

To investigate the relation between absorption and 
the experience of awe, we included participants’ score 
on the Tellegen Absorption scale as a covariate using 
an ANCOVA.4 The interaction between Condition and 
Absorption was not significant, F(2, 83) = 1.3, p = .27, 
η2 = .03. A main effect of Condition, F(2, 83) = 3.7, p = 
.03, η2 = .08, reflected that participants experienced more 
awe in the awe condition compared to the positive con-
trol and the neutral condition. In addition, a main effect 
of Absorption was found, F(1, 83) = 9.6, p = .003, η2 = 
.10, reflecting that participants scoring high on absorp-
tion overall experienced stronger feelings of awe (i.e. the 
correlation between feelings of Awe and Absorption was 
positive, Pearson’s r = .38, p < .001). We note that this was 
contrary to our initial hypothesis, as we predicted that 
absorption would function as a moderator of our awe 
manipulation. 

The data from the body width / height estimation task 
was analyzed by means of a repeated measures ANOVA 
with Time (Pre vs. Post-test) as a within-subjects factor 
and Condition (Experimental, Positive Control, Neutral 

Experimental Video 
(BBC Nature)

Positive Control Video 
(Cute Animals)

Neutral Control 
Video (Motorway)

Awe Ratings 3.5 (.65) 3.1 (.65) 2.9 (.89)

Body Height Pre .88 (.02) .87 (.02) .85 (.02)

Body Height Post .88 (.02) .88 (.02) .88 (.02)

Body Width Pre .88 (.02) .88 (.02) .86 (.02)

Body Width Post .88 (.02) .87 (.02) .86 (.02)

Table 1: Feelings of Awe for the different videos and performance on the body height / width estimation task in 
Study 1. Standard errors are between brackets.
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Control) as a between-subjects factor. Prior to analysis we 
rescaled the body width / height estimation data, accord-
ing to the participants’ actual height and width, such that 
a value of ‘1’ reflects an accurate body size estimation, val-
ues smaller than ‘1’ reflect an underestimation of body 
size, and values bigger than ‘1’ reflect an overestimation 
of body size). As can be seen in Table 1 in general par-
ticipants tended to underestimate the size of their body 
and this may have been related to the experimental pro-
cedure that was used, in which the experimenter slowly 
increased the height / width until participants indicated 
that the indicated height /width matched their real body 
size. Thus, future studies using explicit measures on body 
size perception should vary the estimation procedure, by 
both increasing and decreasing the size estimates. For 
perceived body height, the main effect of Time was not 
significant, F(1, 86) = 2.8, p = .10, η2 = .03, and the interac-
tion between Time and Condition was also not significant, 
F(2, 86) = 2.4, p = .10, η2 = .05 (see Table 1). Similarly, 
for perceived body width, no significant effects were 
observed, F < 1, ns. 

Including absorption as an additional covariate in the 
analysis of body width / height estimates resulted in a 
significant interaction between Time and Absorption for 
perceived body height, F(1, 83) = 4.7, p = .033, η2 = .05. 
This interaction reflected that participants scoring low on 
absorption tended to underestimate their body height more 
strongly in the pre-test (mean = .85, SE = .01) compared to 
the post-test (mean = .87, SE = .01), compared to partici-
pants scoring high on absorption (Pre-test mean = .88, SE 
= .02; Post-test mean = .89, SE = .02). However, given the 
relatively small differences these findings should be inter-
preted with caution. For perceived body width, inclusion of 
Absorption as covariate did not result in significant effects 
(F < 1, ns). Finally, we investigated exploratively whether 
awe was related to perceived body size: however the cor-
relations between self-reported awe and the body width / 
height estimates were not significant. 

2.3 Discussion
In the first study we found that our experimental manipu-
lation induced feelings of awe, thereby replicating previ-
ous studies using similar experimental stimuli [8, 10]. We 
note that many participants were actually aware of the 
purpose of our study (see also below) and accordingly it 
remains unclear to what extent the effects on our manip-
ulation check items truly reflected that our manipula-
tion was successful or were related to socially desirable 
responding. Still, informal observations and subjective 
reports indicate that many people perceived the awe video 
to be quite overwhelming and transiently experienced 
strong feelings of awe and wonder. Contrary to our initial 
hypothesis, we did not find a moderation effect of absorp-
tion on our experimental manipulation of awe. Instead, 
we found that participants scoring high on absorption 
overall reported stronger feelings of awe compared to par-
ticipants scoring low on absorption. In addition, contrary 
to what we expected, no effect of awe on body percep-
tion was observed: there was no main effect of awe on the 
body size perception task. 

3. Study 2
In Study 1 we used a body width / height estimation task, 
by asking participants to indicate the perceived width 
and height of their body. However, this measure may 
have been suboptimal to capture effects of awe on body 
perception, as it required the active involvement of the 
experimenter, which could thereby interfere with any 
potential effects of the awe-manipulation. Another disad-
vantage of this method is that the relation between the 
independent and the dependent measure may have been 
quite transparent for participants. In response to the open 
question about the purpose of the study, 35 participants 
(40%) reported that the study was likely about the rela-
tion between emotion and body / self-perception.5 Thus, 
in a second study we introduced a different measure of 
body perception, by asking participants to rate their body 
size with respect to the experimental room on a scale 
and to conduct an object size estimation task [28]. We 
expected that induced feelings of awe would result in an 
underestimation of one’s own body and an overestima-
tion of the size of objects.

Next to using a different measure of body perception, 
in the second study we aimed to more directly assess the 
role of absorption in the experience of awe. To this end, 
we explicitly manipulated absorption by instructing par-
ticipants to get fully absorbed in the video or to watch the 
video with an analytical mindset. Similar manipulations 
to present the same stimuli under different attentional 
modes have been used successfully in research on music 
perception, for instance [36]. We manipulated the absorp-
tion vs. control instruction using a within-subjects manip-
ulation, because within-subjects designs have higher 
statistical power [37], thereby potentially reducing the 
required number of participants to show an effect of awe. 
Thus, in the second study we used the same awe-inducing 
video as in Study 1, but in different blocks participants 
were instructed to either get fully absorbed in the video or 
to watch the video with an analytical mindset, by counting 
the number of perspective changes that occurred. 

We hypothesized that participants would experience 
stronger feelings of awe in the absorption condition com-
pared to the control condition. In addition, we expected 
that participants would tend to underestimate the size 
of their body and overestimate the size of objects in the 
absorption compared to the control condition. Finally, we 
hypothesized that absorption could function as a poten-
tial moderator of these effects, such that participants scor-
ing high on absorption would show the strongest effects 
of our experimental manipulation. 

3.1 Method
3.1.1 Participants
In Study 2 forty-seven participants (32 women; mean 
age = 22.7 years, SD = 6.0) were tested, using a within-
subjects design (absorption condition vs. control condi-
tion). Fifteen additional participants were tested but their 
data was excluded, because they did not watch the video 
and / or they did not complete all dependent measures 
that were included in the experiment. One additional 
participant was excluded from analysis, because in the 
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control condition he / she only reported 3 perspective 
changes (see below). 

3.1.2 Experimental Procedure
In the second study we used the same experimental video 
as in the first experiment. Participants watched a 4.5-min-
ute trailer for a BBC Planet Earth documentary twice with 
two different instructions. In the absorption condition par-
ticipants received the following instruction: ‘Please relax 
while watching the video and get absorbed in the images 
and music that you will see.’ In the control condition par-
ticipants received the following instruction: ‘Please note: 
while watching the video, you are required to count the 
number of perspective / camera changes. After having 
watched the video, you will be asked how many times the 
perspective changed’. Thus, participants always watched 
the same awe-inducing video and instruction was used as 
a repeated within-subjects manipulation (block order was 
counterbalanced between participants). At the end of the 
control condition, participants were first asked how many 
perspective changes they observed. 

Following both the absorption and the control condi-
tion, first an object size estimation task was conducted 
(for similar task, see: [28]). The rationale for including an 
object size estimation task was to avoid participants from 
hypothesis guessing: the implicit assumption underlying 
the object size estimation task is that due to the awe-
manipulation, participants would perceive themselves 
as smaller and as a consequence they may be tended to 
overestimate the size of external objects. Participants were 
required to give a size estimation on five questions regard-
ing the size of different objects (i.e. ‘What is the height 
of the Eiffel tower in meters?’; ‘What is the length of the 
Erasmus Bridge in meters?’; ‘How many floors had the 
World Trade Center in New York?’; ‘How tall is the long-
est person in the world in meters?’; ‘What is the length 
of the Chinese wall in meters?’). For the analysis, the indi-
vidual size estimates were z-transformed because the dis-
tribution of the height estimates was strongly skewed (for 
similar procedure, see [28]). For each participant an aver-
age size estimate was calculated separately for the absorp-
tion condition (Cronbach’s α of 5 combined items = .65) 
and the control condition (Cronbach’s α of 5 combined 
items = .66). The size estimates of both conditions were 
highly correlated, r = .983, p < .001.

Participants also completed a body size estimation 
task. They were presented with an abstract graphical 

representation of their body and the experimental cubi-
cle (see Figure 1). The dimensions of the graphical rep-
resentation of the room (dimensions: 153 x 250 pixels) 
closely matched the size of the cubicle (153 x 238 cm) in 
which the study was conducted. Participants received the 
following instruction: ‘Imagine seeing yourself from above 
in the room in which you are located. Which picture do you 
think does best depict the size of your body with respect to 
the room, while watching the video?’ Thus, participants 
were asked to give a body size estimate based on a 7-point 
Likert-scale (1 = body perceived as small with respect to 
the room; 7 = body perceived as large with respect to the 
experimental room). 

Next, participants completed the same 8 items to meas-
ure feelings of awe as used in the first study as a manipu-
lation check (Experimental Condition: Cronbach’s a = .86; 
Control Condition: Cronbach’s a = .90). Finally, partici-
pants completed the Tellegen Absorption scale, which 
consisted of 34 items that were completed on a 4-point 
Likert scale (1 = I don’t agree at all, 4 = I strongly agree; 
Cronbach’s a = .94). We note that this experiment was part 
of a larger research project, in which the relation between 
the Tellegen absorption scale and visual / mental imagery 
was tested by using additional experimental tasks.6 The 
outcomes of this project will be reported elsewhere. 

3.2 Results
The mean number of perspective changes that was 
reported in the control condition was 64.6 (SD = 7.1, 
range = 36–74), which is quite close to the actual number 
of perspective changes in the video (66). This finding indi-
cates that most participants were able to accurately follow 
the instruction in the control condition. 

The awe ratings were analyzed using a repeated meas-
ures ANOVA with Condition (Absorption vs. Control) 
as a within-subjects factor and block-order (Absorption 
Condition in 1st vs. 2nd block) as a between-subjects factor. 
A main effect of Condition, F(1, 45) = 13.2, p = .001, η2 = 
23, confirmed that participants experienced stronger feel-
ings of awe in the absorption condition compared to the 
control condition (see Table 2). In addition, an interaction 
between Condition and block-order was found, F(1, 45) = 
11.1, p = .002, η2 = .20. Post-hoc analyses indicated that 
participants who conducted the absorption condition in 
the first block, experienced more awe in the absorption 
(mean = 3.9, SE = .15) compared to the control condition 
(mean = 3.2, SE = .17), F(1,26) = 19.5, p < .001, η2 = 43. 

Figure 1: Body size estimation task as used in Pre-test 1 and Study 2 and 3. Participants were presented with an abstract 
graphical presentation of their body in the experimental cubicle, as viewed from above. 
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In contrast, for participants who started with the control 
condition, no difference was observed in the awe ratings 
between the absorption (mean = 3.6, SE = .18) and the 
control condition (mean = 3.6, SE = .21; F < 1, ns), poten-
tially reflecting an effect of familiarity on feelings of awe. 

Including the trait ‘absorption’ as covariate in the analy-
sis revealed a main effect of absorption, F(1, 43) = 21.5, 
p < .001, η2 = .33, reflecting that participants scoring high 
on the Tellegen absorption scale reported overall higher 
feelings of awe (i.e. the correlation between feelings of awe 
and absorption was positive; Pearson’s r = .58, p < .001 for 
the Absorption Condition and Pearson’s r = .45, p < .001 for 
the Control Condition). The interaction between absorp-
tion and Condition was not significant (F < 1, ns). 

For the object size estimation task, the effect of 
Condition was not significant (F(1,46) = 1.4, p = .25, ns). 
Also the interaction between Condition and block-order 
was not significant (F(1, 45) = 3.0, ns). Including absorp-
tion as covariate in the analysis did not show significant 
interactions (F(1, 43) < 1, ns). Only a marginally signifi-
cant main effect of Absorption was found, F(1, 43) = 3.6, 
p = .066, η2 = .07, reflecting that participants scoring high 
on absorption tended to report larger object sizes as com-
pared to participants scoring low on absorption (although 
the correlations between absorption and the height-
estimates were non-significant; r = .23, p = .12 for the 
Absorption Condition and r = .21, p = .15 for the Control 
Condition). 

For the body size estimation task, the effect of Condition 
was only marginally significant, F(1, 45) = 3.1, p = .083, 
η2 = .065, reflecting that participants tended to perceive 
their body as smaller in the absorption (mean = 3.6, SE = 
.24) as compared to the control condition (mean = 3.9, 
SE = .23). The effects of block-order on body size estima-
tion were not significant (F < 1, ns). Including absorption 
as covariate in the analysis did not reveal significant effects 
(F < 1). The correlation between self-reported awe and 
perceived body size was in the expected direction for both 
the experimental and the control condition (r = −.194 and 
r = −.215), but not significant (p > .073). 

3.3 Discussion
In the second study we found that experimentally 
manipulating absorption resulted in differential feelings 
of awe: participants reported stronger feelings of awe 
when instructed to get absorbed in the video compared 
to when watching the video with an analytical mind-set. 
In the second study we did not find evidence for a mod-
erating effect of the personality trait ‘absorption’ on our 
awe manipulation. Instead, similar to the first study, we 

found a relation between the trait absorption and awe: 
participants scoring high on the Tellegen absorption scale 
tended to report overall higher feelings of awe than par-
ticipants scoring low on this scale. These findings indicate 
that the trait of absorption is strongly related to feelings 
of awe: a tendency to get absorbed in external stimuli may 
predispose people to experiencing awe and the second 
study shows that this tendency can also be manipulated 
experimentally. We note that our absorption / perspective 
manipulation respectively increased (mean awe rating = 
3.8) and decreased feelings of awe (mean =3.3) compared 
to the previous study (mean awe rating = 3.5) in which 
the instructions regarding the video were left implicit.7 
This indicates that feelings of awe can also be actively sup-
pressed when participants are instructed to be in a differ-
ent mind-set when being exposed to awe-related stimuli. 
Although the effects of awe on body perception were in 
the expected direction, with participants feeling smaller 
in the awe compared to the control condition, these 
effects were only marginally significant. 

4. Study 3
The absence of a more pronounced effect of awe on body 
perception may be related to the repeated measures design 
that was used in Study 2. Only when participants were first 
allowed to get absorbed in the video, they reported lower 
feelings of awe when watching the video for the second 
time and while attending to the number of perspective 
changes. In addition, the measures of body size estimation 
were also repeated over participants, thereby introducing 
learning or practice-related effects [37]. Thus, although 
the effects in Study 2 were in the expected direction, 
the repeated presentation of the same stimuli and meas-
ures may have introduced additional confounds, thereby 
potentially overshadowing any potential effect of awe 
on body perception. To this end, we decided to conduct 
a third study, using the same between-subjects design to 
induce feelings of awe as used in Study 1, while keeping 
the same measures of body size perception that were used 
in Study 2. 

We hypothesized that participants would experience 
stronger feelings of awe in the experimental compared 
to the positive control and the neutral control condi-
tion. We also expected that the experimental condition 
would result in smaller body size estimates compared to 
the control conditions, as measured both using the body 
size estimation task and the object size estimation task. 
Finally, based the results of Study 1 and 2 and expected 
to replicate the observed relation between absorption and 
self-reported awe. 

Absorption Condition Control Condition

Awe Ratings 3.8 (.11) 3.3 (.13)

Object Size Estimation 5.3 (.13) 5.4 (.13)

Body Size Estimation 3.6 (.24) 3.9 (.23)

Table 2: Feelings of Awe, Object Size Estimation and Body Size Estimation measures as a function of condition (Absorp-
tion vs. Control condition) in Study 2. Standard errors are presented between brackets.
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4.1 Method
4.1.1 Participants
In Study 3 hundred-and-five participants (77 women; 
mean age = 22.7 years, SD = 6.0) were randomly assigned 
to a between-subjects design consisting of three condi-
tions (awe, positive control, and neutral control). Twenty-
two additional participants were tested but their data was 
excluded, because they did not watch the video or they 
failed to pay attention to an attention check item that was 
included in the study. 

4.1.2 Stimuli and experimental procedure
In the third study a similar between-subjects design was 
used as in the first study, in which different groups of par-
ticipants were presented with an awe video (N = 36), a 
positive control video (N = 34) or a neutral control video 
(N = 35). Following each video participants completed 
the same object size estimation task as used in Study 2 
[28], by providing size estimates in response to 5 different 
questions. Again, the size-estimates were strongly skewed 
and therefore a z-transformation was applied and for 
each participant the average size estimate was calculated. 
However, due to large individual variability in the size esti-
mates and the fact that participants often reported weird 
size estimates (e.g. confusing centimeter with meter; pro-
viding highly inaccurate estimates), the object size esti-
mate data could not be used (Cronbach’s a of 5 combined 
items = .14) and is not reported in the results section.

In addition, participants completed the same body size 
estimation task as used in Study 2, by indicating the per-
ceived size of their body with respect to the experimen-
tal room. Next, participants completed the same 8 awe 
manipulation check items as used in the first two studies 
(Cronbach’s a = .97). Participants also completed a short-
ened version of the Tellegen absorption scale, consisting 
of 15 items (corresponding to the following items from 
the original scale: 3, 4, 7, 8, 9, 10, 12, 14, 16, 19, 21, 24, 
25, 28, 31)8 using a 4-point Likert scale (Cronbach’s a = 
83). The rationale for using a shortened version of the 
absorption scale was to save time, as previous research 
had shown that the shortened version had similar psy-
chometric properties as the extended version (van Elk & 
Lindeman, in prep.). Similar to the second study, this 
experiment was conducted as part of a larger research 
project and additional measures and tasks were included 
prior and following the measures described in this study.9

4.2 Results
A main effect of Condition on feelings of awe was observed, 
F(2, 102) = 33.0, p < .001, η2 = .39; see Table 3). Partici-
pants tended to perceive more awe in the awe condition 

compared to the positive control condition, t(68) = 8.6, 
p < .001, and compared to the neutral control condition, 
t(69) = 4.4, p < .001. In addition, participants reported 
stronger feelings of awe in the neutral control condition 
compared to the positive control condition, t(67) = −3.3, 
p = .001. 

When absorption was included as covariate in the analy-
sis, the interaction between Condition and Absorption 
was not significant (F(2, 99) < 1, ns). Only a main effect of 
Absorption was found, F(1, 99) = 26.3, p < .001, η2 = .21, 
reflecting that participants scoring high on absorption 
reported stronger feelings of awe (i.e. the correlation 
between Absorption and Awe was r = .40, p < .001). 

For the body size estimation task, a main effect of 
Condition was found F(2, 102) = 4.3, p = .017, η2 = .08 
(see Table 3). Participants tended to perceive their body 
as smaller in the experimental condition compared to 
the positive control condition, t(68) = −2.6, p = .011 , and 
compared to the neutral control condition, t(69) = −1.9, 
p = .059. 

Including absorption as covariate in the analysis of the 
body size estimation task, did reveal a significant inter-
action between Condition and Absorption, F(2, 99) = 
4.0, p = .021, η2 = .08. To interpret this interaction, we 
performed two ANOVAs with z-transformed Absorption 
(1SD above or below the mean), dummy coded condition 
(1 = awe; 2 = positive control; 3 = neutral control), and 
their interaction as the independent variables. The analy-
sis revealed that participants scoring high on absorp-
tion tended to report smaller body size estimates in the 
experimental condition compared to the neutral control 
condition, B = −.1, SE = .6, t = −1.7, p = .087, and larger 
body size estimates in the positive control condition com-
pared to the neutral control condition, B = 1.5, SE = .6, 
t = 2.5, p = .015. For participants scoring low on absorp-
tion, the body size estimates did not differ between con-
ditions (t < 1.0, ns). Finally, a significant correlation was 
observed between self-reported awe and perceived body 
size, r = −.245, p = .012. 

4.3 Discussion
Study 3 replicates and extends findings from the previous 
studies: participants reported stronger feelings of awe in 
the experimental compared to the control condition and 
participants scoring high compared to low on absorption 
overall reported stronger feelings of awe. In the third 
study we also found that awe affected body size percep-
tion: participants perceived their body as smaller in the 
awe condition compared to the control conditions and 
this effect was most pronounced for participants scoring 
high on absorption. 

Experimental Video 
(BBC Nature)

Positive Control Video 
(Cute Animals)

Neutral Control 
Video (Motorway)

Awe Ratings 3.5 (.13) 2.1 (.13) 2.6 (.13)

Body Size Estimation 3.6 (.29) 4.8 (.30) 4.4 (.30)

Table 3: Feelings of Awe and Body Size Estimation measures as a function of Condition (Awe, Positive Control vs. 
Neutral Control). Standard errors are between brackets. 
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5. Study 4
In the first three studies the same awe-inducing video was 
used as in previous studies [8–10], which is a relatively 
artificial method to induce feelings of awe and wonder. 
An important question is to what extent the observed 
relation between absorption and awe (in Studies 1 – 3) 
and between awe and body perception (i.e. as observed in 
Pre-test 1 (see: Supplementary Material Online) and in 
Study 2 (marginal) and 3) extends to a more naturalistic 
environment. In a fourth study we relied on the natural 
variability in self-reported awe in visitors of a video instal-
lation in the oldest church of the city of Amsterdam, the 
Netherlands. Visitors were asked to rate their feelings of 
awe in response to the visit and we included similar meas-
ures of absorption as used in the previous studies. Thereby 
we aimed to replicate the observed relation between awe 
and absorption to a more naturalistic setting and a more 
general population. In addition, by asking participants 
to estimate their body size prior and following the visit, 
we could investigate whether the exhibition would affect 
body size perception, resulting in smaller body size esti-
mates following the visit. 

5.1 Method
5.1.1 Experimental Setting
Study 4 was conducted as a field experiment at the Oude 
Kerk in Amsterdam (http://www.oudekerk.nl/en/) in 
March 2015 in association with the exhibition of the 
visual artist Tony Oursler (http://www.tonyoursler.com/). 
The exhibition was custom-made for the Oude Kerk and 
consisted of installations and video projections integrated 
with the interior of the church. The study booth was 
located at the main entrance of the church and visitors 
of the exhibition were invited to participate in a study 
of the University of Amsterdam on ‘awe and creativity’. 
The study consisted of two parts: prior to their visit par-
ticipants completed a number of tasks and questionnaires 
of approximately 10 minutes and at the end of their visit 
they returned to complete the second part of the study. 

Participants received a voucher for their participation in 
the study that could be used at the museum restaurant for 
a free coffee or drink. 

5.1.2 Participants
In total data from 113 participants (63 women; mean 
age = 45.6 years, SD = 17.0) was included in the analysis 
of Study 4. Initially 132 visitors participated in the experi-
ment, but data from 19 participants were excluded due 
to missing data (e.g. not returning after the visit for the 
second part of the study). Participants came from a wide 
range of different countries and cultural backgrounds: 36 
participants were Dutch, 61 came from other European 
countries, 9 from North America, 3 from South American 
countries, 2 from Asia, 1 from Russia and 1 from South 
Africa. The experiment was conducted in Dutch (for Dutch 
visitors) or in English (for foreign visitors). Prior to analy-
sis, responses to open-ended questions were translated 
back to Dutch. 

5.1.3 Stimuli, materials and experimental procedure
The experimental design consisted of a pre-test, followed 
by a visit of the exhibition, and at the end of the visit the 
post-test was conducted. In the pre-test participants com-
pleted a shortened version of the absorption scale consist-
ing of 15 items using a 4-point Likert scale (Cronbach’s a = 
.90). The following items of the original absorption scale 
were included: items 3, 4, 7, 8, 9, 10, 12, 14, 16, 19, 21, 
24, 25, 28, 31. Participants were required to indicate their 
approximate level of education (1 = no education, 2 = 
primary education, 3 = secondary education, 4 = higher 
education). 

In both the pre- and the post-test a body size estima-
tion task and a psychological distance task [38] were 
conducted. In the body size estimation task participants 
were presented with a visual representation of the main 
entrance of the church and were required to indicate 
which picture best represented the perceived size of their 
body (see Figure 2). For the psychological distance task, 

Figure 2: Body size estimation task used in Study 4. Participants were presented with a graphical representation of the 
main entrance of the church and were required to indicate which figure best represented the perceived size of their body. 

http://www.oudekerk.nl/en/
http://www.tonyoursler.com/
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participants were required to indicate the approximate 
distance from Amsterdam to Paris and from Amsterdam 
to Berlin (0 = less than 200 km, 1 = 200–400 km, 3 = 
400–600 km, 4 = 600–800 km, 5 = 800–1000 km, 6 = 
more than 1000 km; questions were presented in a coun-
terbalanced order across participants). The rationale for 
including the psychological distance estimation task was 
similar to the height estimation task that was used in 
studies 2 and 3: we hypothesized that the experience of 
awe would be accompanied by feeling small and insignifi-
cant, which would in turn result in an overestimation of 
the distance between cities. In the post-test participants’ 
feelings of awe were tested using the same 8 items as 
used in studies 1–3 (Cronbach’s a = .93). This study was 
part of a larger research project on the effects of awe and 
art expertise on creativity. Therefore, in addition several 
other measures were included in the study, namely: the 
openness to experience scale, a measure of art expertise, 
and a creativity task, which will all be reported elsewhere 
(Specker et al., unpublished findings available at: www.
relcog.com), as the focus of this paper is primarily on the 
effects of absorption on awe and body perception. 

5.2 Results
In the present study a quasi-experimental design was 
used, including a pre- and a post-test, and feelings of awe 
were only assessed following the visit. In a first analy-
sis, we investigated the extent to which the score on 
the absorption scale (measured pre-visit) predicted per-
ceived awe (post-visit). A hierarchical multiple regression 
analysis was conducted. Table 4 shows the outcome of 
the hierarchical linear regression. Because of the het-
erogeneous sample that was tested in the fourth study, 
in the first step demographic variables were included as 
predictors and the resulting model was marginally signifi-
cant, F(3, 107) = 2.2, mean square error (MSE) = 306.5, 
p = .087, R2 = .06. Age was a significant predictor vari-
able, t = −2.0, p = .047): with increased age, participants 
tended to report lower feelings of awe. In the second 
step, it was found that including the Tellegen absorption 
scale increased the fit of the model: F(4, 106) = 3.5, mean 
square error (MSE) = 449.2, p = .01, R2 = .12. Absorption 

was a significant predictor of awe, t = 2.6, p = .011: par-
ticipants scoring high on the absorption scale tended to 
report stronger feelings of awe. 

Next, we investigated the extent to which perceived 
body size was related to self-reported awe. A repeated 
measures ANOVA was conducted with Pre vs. Post-test as 
a within-subjects factor, perceived awe as covariate and 
perceived body size as dependent variable. Perceived body 
size did not differ between the pre- and the post-test (F = 
1.1, ns) and the interaction between Pre vs. Post and per-
ceived awe was not significant, F(1, 110) = 2.8, p = .098, 
η2 = .025. A trend was observed for a main effect of per-
ceived awe on body size, F(1, 110) = 3.6, p = .060, η2= .032. 
This finding indicates that participants reporting overall 
higher feelings of awe tended to perceive their body as 
smaller compared to participants reporting lower feelings 
of awe (i.e. there was a negative correlation between feel-
ings of awe and body size perception; Pre-test: r = −.23, 
p = .015; Post-test: r = −.11, p = .23).10 When absorption was 
included as covariate in the analysis, no significant effects 
were observed (F < 1, ns). For psychological distance, no 
difference was found between the pre- and the post-test, 
irrespective of whether feelings of awe were included as 
covariate in the analysis (F < 1). Also, when absorption was 
included as covariate in the analysis, no significant effects 
were observed (F < 1, ns). 

5.3 Discussion
In the fourth study we relied on the natural variability in 
feelings of awe in visitors of an exhibition in a church in 
Amsterdam. We found that the trait absorption was a sig-
nificant predictor of feelings of awe, thereby extending 
the findings from our previous studies to a more ecologi-
cally valid setting. In addition, the participants in study 4 
came from a wide range of different cultural backgrounds 
thereby also controlling for the potential confound that 
the observed relation between awe and wonder in our lab-
based studies was limited to the so-called WEIRD popula-
tion of highly educated female psychology students [39]. 
Although the effect of awe on body size perception was 
not significant, the pattern was in the same direction 
as observed in previous studies: a negative relation was 
found between awe and perceived body size, indicating 
that stronger feelings of awe were associated with smaller 
body size estimates. 

6. Meta-analysis on the relation between awe 
and body size
In two studies (Study 2 and 4) the effects of awe on body 
size perception were in the expected direction but only 
marginally significant and only in one study (Study 3) we 
found a direct and significant effect of awe on body per-
ception. Our studies involved between-subjects designs 
(Study 1 and 3), a within-subjects design (Study 2) and an 
individual difference approach (Study 4). In addition, dif-
ferent dependent measures of body size estimation were 
used including a body width / height estimation task 
(Study 1) and a body size estimation task involving a picto-
rial representation of the participant’s body with respect 
to the environment (Study 2–4). In order to determine the 

B SE β p

Constant 30.04 15.01 .048

Gender 3.22 2.24 .14 .154

Age −.14 .07 −.20 .047

Education −.463 3.35 −.01 .890

Constant 16.88 15.47 .278

Gender 2.90 2.19 .12 .188

Age −.12 .07 −.17 .082

Education .28 3.28 −.01 .932

Absorption 3.57 1.38 .24 .011

Table 4: Linear model of predictors of perceived awe 
in Study 4. Absorption = mean score on the Tellegen 
Absorption scale.
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robustness of the relation between the experience of awe 
and body perception and given the diversity of designs and 
measures we conducted two additional meta-analyses.

In a first meta-analysis we investigated whether our 
experimental manipulation of awe affected perceived 
awe and body size perception by including the body 
size estimation data from Study 1 – 3.11 As expected, 
the experimental conditions induced stronger feelings 
of awe (mean = 3.6) compared to the control condi-
tions (mean = 2.8 for both conditions), F(2,238) = 28.6, 
p < .001, η2 = .19. However, the experimental manipula-
tion of awe did not have an effect on perceived body size, 
F(2, 238) = 1.1, p = .35. 

In a second analysis we investigated whether the subjec-
tive awe ratings were correlated with perceived body size, 
by using the data from Study 2, 3 and 4, in which compa-
rable measures of body size estimation were used (i.e. the 
Body Size Estimation task). For Study 2, we included body 
size estimation data from the experimental condition 
(i.e. the absorption condition), because a within-subjects 
design was used and we were interested in the relation 
between perceived awe and body perception. For Study 3, 
we included data from all participants, including the awe, 
the positive control and the neutral control condition. For 
Study 4 we included the data following the visit of the exhi-
bition (i.e. as again a repeated measures design was used 
and we were interested in the relation between awe and 
body perception). For all studies (N = 264), we included 
Experiment (Study 2, 3 and 4), demographic information 
(i.e. gender and age) and self-reported feelings of awe as 
predictors in a hierarchical regression analysis to predict 
body size estimates. 

For the hierarchical regression analysis of the body size 
estimates, the main model was significant, F(4, 259) = 2.4, 
p = .047, R2 = .04 (see Table 5). A significant effect of awe 
on body size perception was found, t(263) = −2.40, p = 
.017, B = −.025 (SE = .010), β = −.212, reflecting that with 
increased feelings of awe, participants tended to perceive 
their body as smaller. The other predictor variables were 
not significant. 

7. General Discussion
In the present series of studies we investigated the effects 
of awe on body size perception. In different studies we 
found tentative evidence for the notion that self-reported 
awe was associated with smaller body size estimates, as 
measured using a pictorial representation of the partici-
pant’s body. In addition, across our studies we investigated 

the effect of absorption as potential moderator on the 
experience of awe. In contrast to our initial hypothesis, the 
personality trait of absorption did not moderate effects 
of our experimental manipulation on perceived awe and 
body size perception. However, across different studies 
we found that absorption was positively related to self-
reported awe: participants scoring high on the Tellegen 
absorption scale overall reported higher feelings of awe. 
These findings provide novel insight in the antecedents 
and the psychological mechanisms underlying the expe-
rience of awe. As discussed in the Introduction, awe can 
be elicited by a wide range of different activities and cir-
cumstances and awe has been associated with many differ-
ent consequences, including effects on prosocial behavior 
and environmental awareness [8, 13, 40, 41]. Our findings 
suggest that the tendency to get absorbed in one’s expe-
riences predispose people to experience awe and that a 
key feature of feelings of awe may be that people literally 
feel themselves as smaller compared to the environment. 
Below we will discuss the relation between awe, body size 
perception and absorption in more detail. 

Following the notion that the experience of awe is char-
acterized by a process of de-selfing [8], we hypothesized 
that feelings of awe would be accompanied by smaller 
estimates of body size. In Pre-test 1 a significant relation 
was observed between perceived awe and body size: par-
ticipants who reported stronger feelings of awe tended 
to perceive their body as smaller. In Study 3 a significant 
effect of awe on body size perception was observed: par-
ticipants perceived their body to be smaller in the awe 
condition compared to the control conditions. In Study 2 
and Study 4 the pattern of results was in the same direc-
tion and the effects were marginally significant. In the 
meta-analysis across all studies a small but significant 
relation between awe and body perception was found: 
stronger feelings of awe were related to smaller body size 
estimates. Thus, these findings provide tentative support 
for our hypothesis that feelings of awe are characterized 
by literally feeling small, resulting in smaller estimates of 
the size of one’s body. Previous studies regarding effects 
of awe on self-perception [6, 8, 13] may have suffered 
from the common method bias [21]. The present study 
avoids this potential confound, as the questions we used 
to assess feelings of awe did not contain items directly 
related to body perception and we used a simple graphi-
cal representation of one’s body to directly measure body 
size estimates. We note that that our dependent measure 
was primarily related to the conscious and subjective per-
ception of one’s body, which has been referred to in the 
literature as ‘body image’ [42]. In contrast, ‘body schema’ 
refers to the implicit perception of one’s body that under-
lies our actions in the world. An interesting question for 
future research would be to investigate whether feelings 
of awe also affect the implicit perception of one’s body, 
for instance by using more implicit measures of body size 
(e.g. pointing; walking). 

Related to this, we also included an object size estima-
tion task in Study 2 and 3 and a distance estimation task 
in Study 4, as we hypothesized that the perception of 
oneself being smaller could result in an overestimation of 

B SE β t p

Constant 3.207 0.871 3.681 < .001

Study 0.345 0.217 0.154 1.594 0.112

Age 0.007 0.007 0.073 0.944 0.346

Gender −0.314 0.214 −0.091 −1.470 0.143

Awe −0.025 0.010 −0.212 −2.400 0.017

Table 5: Linear model of predictors of body size estimates 
across Study 2–4.
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object size and distance. We did not find an effect of awe 
on these dependent measures, but this may be related to 
the fact that the measures that we used were sub-optimal. 
First, the object size estimation task [28] resulted in a 
large variability in participants’ responses and the result-
ing size estimates were unreliable. Second, in Study 2 and 
4 we used the size estimation tasks in a repeated measures 
design: accordingly the dependent measures were highly 
correlated and as a consequence it may have been diffi-
cult to capture an eventual additional effect of our awe 
manipulation. Third, the object size and distance estima-
tion task depend to a strong extent on semantic memory 
(e.g. knowing the height of the Eiffel tower; knowing the 
distance from Amsterdam to Paris) and as such it remains 
questionable whether these measures are indirectly 
related to perceived body size at all. Alternative measures 
that do not depend on prior semantic memory (e.g. simple 
height or distance estimation task of visually presented 
objects; cf. [32]) may be better suited to capture the indi-
rect effects of perceived body size on perception and could 
be used in future studies. Finally, the finding that awe is 
related to direct but not to indirect measures of body per-
ception, echoes a more general concern in research on 
body perception, as recent studies have reported a similar 
dissociation between direct and indirect measures of body 
perception, for instance in research on body illusions [43]. 
Thus, results regarding the indirect effects of awe on body 
perception – as measured through object size and dis-
tance estimation tasks – remain inconclusive. 

Although we hypothesized that absorption would be a 
moderator on the effects of awe- manipulations on feel-
ings of awe, no such relation was observed. Still, across 
four studies we found a strong relation between the per-
sonality trait of absorption and feelings of awe: overall 
participants scoring high on absorption tended to report 
stronger feelings of awe – irrespective of the experimen-
tal manipulation. In addition, in Study 2 we showed that 
experimentally manipulating absorption could boost 
feelings of awe: when participants were instructed to get 
absorbed in a video, this resulted in stronger feelings of 
awe, compared to when participants were watching the 
video with an analytical mindset. Previous studies have 
suggested that individual differences in ‘dispositional 
awe’ could underlie experiences of awe [6, 8, 33]. We note 
that the absorption scale differs in important respects 
from the dispositional awe scale: instead of directly 
assessing the frequency and intensity of awe experiences 
[6], the Tellegen absorption scale measures one’s general 
tendency to get absorbed in sensory events and activities 
[35]. As such, absorption has been proposed as a trait-
like personality feature [44], which has been associated 
with hypnosis-proneness [45], but also with sensitivity 
for having religious [16] and spiritual experiences [17]. 
The present study convincingly shows a strong relation 
between the disposition to get absorbed and state-like 
experiences of awe, and moreover, we report that experi-
mentally boosting absorption induces stronger feelings 
of awe. Interestingly, we also found that people scoring 
high on absorption tend to report stronger feelings of 

awe, also in response to the control videos (e.g. neutral 
and positive videos). This finding has important implica-
tions for future research that may benefit from includ-
ing the absorption scale as a control variable. The central 
importance of absorption for feelings of awe is in line 
with the notion that awe can be characterized as a recep-
tive state that fully engages one’s attentional resources 
[46]. A similar ability to get absorbed may underlie the 
experience of flow in relation to activities such as music 
making or sports [47], but also videogaming [48] and the 
experience of ‘presence’ in virtual reality applications 
[49]. 

Next to showing the effects of absorption on awe, 
across the different studies we also found preliminary 
evidence for a relation between absorption and body size 
perception. In Study 1 and 2 we found that participants 
scoring high on absorption tended to underestimate the 
size of their body. Furthermore, in Study 3, the effects of 
awe on explicit body size perception tended to be more 
pronounced for participants scoring high on absorption 
(although the effect was only marginally significant). 
Although these findings were exploratory and need to 
be interpreted with caution, the notion that individual 
differences in absorption may be related to differences 
in the perception of one’s body, opens interesting ave-
nues for future research, e.g. on bodily illusions and on 
the perception of peripersonal space (i.e. the subjective 
perception of the space directly surrounding our body). 
It could well be, for instance, that a reduced or a dimin-
ished awareness of one’s body may provide a predispo-
sition for having self-transcendent experiences (see for 
instance: [25]). 

Finally, we note that in our study we primarily focused 
on the positive aspects of the awe-experience (i.e. as 
becomes evident from the questions we used as our 
dependent measure; see: Appendix 1). However, awe is 
a complex emotion that is also associated with negative 
feelings, such as threat and anxiety, and these aspects 
were not included in the present study. This lack of atten-
tion to more negative aspects of ‘awe’ reflects a more gen-
eral bias in the psychological literature on awe that has 
primarily focused on awe as a positive emotion [6, 8] and 
future studies will need to focus on the dark side of awe as 
well (e.g. awe could lead to passivity, loss of self) to get a 
more complete picture of this complex emotion. 

8. Conclusions
We found that stronger feelings of awe were associated 
with smaller body size estimates. The personality trait 
of absorption was found to be strongly related to feel-
ings of awe: people scoring high on absorption tended 
to report overall stronger feelings of awe – irrespective of 
the experimental manipulation. Experimentally manipu-
lating absorption by instructing participants to get fully 
absorbed in an external stimulus resulted in stronger 
feelings of awe. These findings indicate that changes in 
the perception of one’s body and the tendency to get 
absorbed in one’s experiences may be key features under-
lying the experience of awe.
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Appendix I
Manipulation check questionnaire about the experience 
of awe.

Dutch:

1. In welke mate riep het zien van de video een gevoel 
van schoonheid bij u op? 

2. In welke mate gaf de video u het gevoel dat het 
leven uiteindelijk allemaal één is? 

3. In welke mate gaf de video u het gevoel dat u boven 
uzelf uitsteeg? 

4. In welke mate had u tijdens het zien van de video 
het gevoel dat u het besef van tijd en ruimte kwijt 
raakte? 

5. In welke mate gaf de video u het gevoel dat ons 
leven deel uitmaakt van een groter geheel? 

6. In welke mate was u onder de indruk door het zien 
van de video? 

7. In welke mate riep de video bij u een gevoel van 
ontzag op? 

8. In welke mate had u een esthetische- of schoon-
heidservaring bij het zien van de video?

English:

1. To what extent did watching the video induce the 
experience of something beautiful?

2. To what extent did the video induce the feeling that 
ultimately all life is one?

3. To what extent did the video induce feelings of self-
transcendence?

4. To what extent did you experience a loss of sense of 
space and time during watching the video?

5. To what extent did the video induce the feeling that 
our life is part of a bigger whole?

6. To what extent were you impressed by watching the 
video?

7. To what extent did the video induce feelings of awe?
8. To what extent did you have an aesthetic experi-

ence while watching the video?

Notes
 1 After participants received the instruction regarding 

the experiment they conducted the study at their own 
pace in a cubicle. Some participants failed to watch the 
video because they failed to click on the link and this 

became evident in the analysis (i.e. we recorded the 
time that participants spent on watching the video).

 2 Participants were randomly assigned to either the awe, 
the positive control or the neutral control condition 
through a computerized procedure. Due to drop-out 
of participants (see above), we ended up with slightly 
more participants in the neutral control compared to 
the other conditions. 

 3 In addition to measures of body size, we also included 
a perspective taking task and the inclusion-of-other-
in-the-self scale as dependent measures. There was no 
significant effect of awe on these dependent measures, 
but for the sake of brevity, we only report here effects 
of awe on body size estimation. 

 4 We also investigated whether our experimental manip-
ulation could have affected the scores on the Tellegen 
absorption scale. However, no effect of Condition on 
Absorption was observed, F(2, 86) < 1.0, n.s.).

 5 However, we note that the hypothesized direction 
about our expected effects differed between partici-
pants (i.e. emotion might lead to a smaller or a larger 
perception of the self). Exclusion of participants who 
figured out the purpose of the experiment, did not 
change the pattern of results observed. 

 6 Specifically, participants conducted the vividness of 
visual imagery scale, a visual imagery training and test 
and a mental letter rotation task. 

 7 However, when directly comparing the awe-ratings 
between Study 1 and 2 the difference was non-signifi-
cant (t(73) = 1.3, p = .21 and t(73) = −1.1, p = .30), but 
this may have been related to the unequal distribution 
and the relatively small number of participants used 
for this comparison (N = 47 vs. N = 28). 

 8 As the Tellegen Absorption scale is copyright pro-
tected, unfortunately it is not possible to report the 
specific items to which these numbers refer. 

 9 Specifically participants conducted a study on the per-
ception of ‘status and power’ and a study on art per-
ception before this task. Following the experiment, 
participants conducted a study on ‘compensatory con-
trol’. This was the same for all participants and accord-
ingly, any effect of the experimental context cannot 
explain the differences that we find between the dif-
ferent experimental conditions. 

 10 As can be seen in Figure 2 there was no linear decrease 
in the size of the bodies depicted and accordingly 
non-parametric tests may have been better suited 
to test the effects of awe on body perception. The 
results when using a non-parametric correlation test 
were comparable to the effects reported in the main 
analysis, with only a significant correlation observed 
between the awe-ratings and the body-size perception 
during the pre-test: Kendall’s tau = −.171, p = .016. 

 11 To this end data from Study 2 was treated as if it was a 
between-subjects design, by only including data from 
the first block. 

http://dx.doi.org/10.1525/collabra.36.smo
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