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Installation art, with its immersive and participatory character, has been argued
to require the use and awareness of the body, which potentially constitute key
parts of the artwork’s experience and appreciation. Heightened body awareness is
even argued to be a key to particularly profound emotional or even transformative
states, which have been frequently ascribed to this genre. However, the body
in the experience of installation art has rarely been empirically considered. To
address this gap, we investigated the body's role in the experience of Tomas
Saraceno’s in orbit installation. Based on a list of self-report items created
from a review of the theoretical literature, we—for the first time—captured
(quantitatively and qualitatively): what kind of subjective bodily experiences visitors
(N = 230) reported, how these items grouped into clusters (using network
science), and how these relate to emotion, art appraisal, and transformative
outcomes. Network analysis of the items determined four communities related
to "interoception,” “presence,” “disturbance,” and “proprioception.” Proprioception
(e.g., awareness of balance/movement/weight) turned out to be a significant
determinant of art appreciation in our study, and, together with “disturbing” body
experiences (feeling awkward/watched/chills), coincided with transformation. We
also assessed individual differences in body awareness yet did not find that these
moderate those relationships. We suggest future research on installation art based
on a more unified assessment of the role of the body in embodied-enactive
aesthetics and its relation to the intensity and impact of art experience in general.

KEYWORDS

installation art, embodied cognition,
awareness, empirical aesthetics

aesthetic experience, interoception, body

1. Introduction

Over the last two decades, the field of empirical aesthetics has offered a wealth of
behavioral and neurophysiological insights into our engagement with art. A growing number
of studies have considered our reactions to art’s visual properties, our emotional and
cognitive responses, locations of activations in the brain related to aesthetic experience, as
well as various factors which influence our reactions, such as context or individual differences
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(see Chatterjee and Vartanian, 2016; Pelowski and Specker, 2020
for reviews). This has led to insights into how we visually and
cognitively attend to art, the neural bases for its contemplation,
or when and why we might find art rewarding, arousing,
or pleasurable.

At the same time, and despite this large body of research,
there are still areas that have received relatively little empirical
focus at both the levels of stimuli and the means of engagement:
Up to now, the field has mainly assessed individual’s responses to
two-dimensional visual art, involving our attention to paintings or
drawings, presented on screens or as prints in the laboratory (e.g.,
Vartanian and Skov, 2014) or, increasingly, as genuine artworks
encountered in the museum (e.g., Bricber et al., 2015). However,
while again important, these studies omit an important art form—
installation art (Greb et al.,, 2017). Despite being one of the most
prevalent art forms in the contemporary art world, it involves site-
specific implementations or other aesthetic decisions that shape the
environment itself. It has been centrally featured in many leading
art shows (e.g., see the list of winners of Golden Lions in recent
Venice Biennales) and may provide particularly psychologically
interesting, conceptually challenging, and emotionally moving
experiences (Pelowski et al, 2018). Even more, installation art
specifically anticipates an aspect of engagement that, while perhaps
essential both for installations and, more generally, most art
experience, has itself been all but overlooked: the role and use of the
body (Kithnapfel et al., 2023; Fingerhut and Spee, forthcoming).

The importance of the body for the art experience becomes
apparent when considering how we engage art in free-moving,
ambulatory fashions in galleries, museums, or public spaces.
Theoretical literature, in turn, is abundant in assuming a
constitutive role of bodily experience. It has been argued, e.g.,
that somatosensation and interoception are central to aesthetic
experiences (Nummenmaa and Hari, 2023) or that bodily
engagement is vital for meaning-making (Brinck, 2018), as well as
understanding (Kai-Kee et al., 2020; Dekeyzer, 2022). Philosophers
of art and art historians have gone so far as to propose that
viewers' physical engagement with an artwork makes it more
special, interesting, or worthwhile (Fingerhut, 2018) and is one
of the aspects that makes art itself valuable as a human activity
(Crowther, 1993; Budd, 1995). Similar arguments are made for
our awareness of our bodies in the act of engagement (Montero,
2006; Shusterman, 2012; Jung et al.,, 2017; Brinck, 2018; Schino
et al., 2021). These arguments also touch discourse in Embodied,
Embedded, Extended, and Enactive approaches to cognition (4E
Cognition, e.g., Varela et al, 1991; Newen et al, 2018), as

1 Another line of research on embodiment concerns representational
forms of the embodiment in the brain, such as the role of motor responses
in terms of embodied simulation in art experience (e.g., Freedberg and
Gallese, 2007; Umilta et al., 2012; Finisguerra et al., 2021; so-called "weak
embodiment;” Gallagher, 2018). Even though this constitutes an important
addition to the study of embodiment, for this paper, we are interested in
aspects of the actual bodily engagement and the conscious experience
of one’s body during art engagement (i.e.,, “strong” embodiment; also see
Matheson and Kenett, 2020; for review on weak and strong embodiment in

creativity).
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well as phenomenological (e.g., Merleau-Ponty, 1962; Dufrenne,
1973) and pragmatism-based theory (e.g., Dewey, 1934, 1980),
which suggests focusing on the situated and embodied nature
when studying experience, as well as in somaesthetics, which
recognized the body as the experiential core of perception and
action and foregrounds the role of (bodily) experience in aesthetic
appreciation (Shusterman, 1999). In addition, our study informs
a new philosophical research project which investigates whether
works of art (not limited to installation art) can be either primarily
or predominantly proprioceptive in nature in that a bodily self-
awareness (above, e.g., visual aspects) is required for the reception
of artworks. Such artworks, among which the installation in orbit
by Tomads Saraceno (see Methods for details) used in this study
has been a frequently discussed example, could qualify as so-
called “proprioceptive art” or “PropArt” (Schrenk, 2014; Kessels
and Schrenk, 2022).

The role of the body becomes especially salient in installation
art. Unlike two-dimensional visual art, installation art, due to its
immersive and participatory character, is notably argued to evoke
bodily awareness and require consideration of bodily experience
(Best, 2002; Oliveira et al., 2003; Bishop, 2005). Specifically, it
has been argued that active physical participation and heightened
bodily presence or awareness might expand our appreciation
modes and increase the emotional intensity of the installation
art experience (Best, 2002; Bishop, 2005). Body awareness may
also be key for eliciting potentially “profound”, self-reflective, and
transformative reactions to installation art (Mills, 2009; Pelowski
et al., 2018), which are also emerging as key topics in general
discussions of art experience (Pelowski and Akiba, 2011; Pelowski,
2015; Fingerhut and Spee, forthcoming).

This suggests that installation art would be a particularly
intriguing aspect and art form to investigate for empirical aesthetic
research, considering elements of the body that might be key
in appreciation. Many of those aspects, found more prominently
in installation art settings, could also provide key insights into
our general understanding of how we engage art or what factors
might be considered in future aesthetic investigations. However,
despite a few studies that have begun to consider some objectively
measured body-related aspects, such as movement (e.g., Linden
and Wagemans, 2021; Kithnapfel et al., 2023), types of interactions
(Savag et al., 2021; Szubielska et al., 2021), body posture (Kapoula
etal, 2014), and embodiment as a component of emotions (Eskine
et al., 2012; Schino et al., 2021; also see Cox and van Klaveren,
2022), to date, the body’s role in art experience is only a now
emerging topic in empirical aesthetics. Thus, the impact such
bodily experience or engagement might have on the overall art
experience remains poorly understood. Even more, the subjective
side of bodily experience has rarely been considered, leaving the
domain of self-reports largely unexplored in general and especially
with installation art.

We, therefore, lack even a basic understanding of what kind
of bodily experiences people might report, how they combine, and
how they relate to emotional/cognitive appreciation. Furthermore,
to what extent does the individuals’ attention or awareness of their
body modulates these responses? There is a need to assess these
factors—for both installation art and potentially for a general model
of our art experience and appreciation.

frontiersin.org
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To address this gap, this study has two main aims. First,
based on a theoretical review of the potential role of the body
in art in general and specifically with installation art, we outline
how the body is argued to be addressed by installation art. We
also discuss what role the body might play in its appreciation or,
more profound and transformative art experience outcomes. This
resulted in a list of target items involving a range of subjective body
awareness/experience factors that might play a role in individual
reports of their art experiences.

Second, we empirically studied these bodily dimensions with a
museum-based installation art piece. In this study, we also collected
art emotional/cognitive/transformational experience factors and
information on the visitor’s interpersonal differences in body
awareness. We chose the site-specific installation artwork in
orbit by Tomds Saraceno at the K21 (Kunstsammlung NRW) in
Diisseldorf, Germany. We assessed visitors’ reported experiences
related to their bodies when engaging with the installation to find
support for the theoretical and art historical arguments suggesting
that a focus on the body and bodily experiences could be central
elements of art reception and appreciation. We further assessed
how the body experience items grouped, employing an emerging
technique for network analysis, providing information regarding
the centrality, interconnections, and specific importance of items
in defining the global bodily experience. The resulting scores
assigned to participants were then used to consider whether/which
components predict art experience regarding emotion, evaluation,
and self-reflection/transformation.

In addition, to capture aspects involving the body that we
did not pick up with our original assessment, we supplemented
our quantitative list of factors with a qualitative approach,
allowing participants to describe their body’s potential role freely.
Finally, we explored whether individual differences in body
awareness/interoception (as assessed via MAIA-2; Mehling et al.,
2018) impacted the bodily experience groups defined above
or moderated any relationship between bodily experience and
art appreciation.

2. Review: characteristics of
installation art and arguments for
body-related aspects

2.1. What is installation art?

Installation art emerged in the 1960s/70s and is—broadly
conceived—a spatial-temporal and site-specific art form (i.e.,
works are custom-made for indoor or outdoor spaces) using
a wide range of materials. This often involves a rather large
presentation that visitors can enter, move around in, or at least
circumambulate. As such, installation art is often not only one
individual “object” but an ensemble or environment. It is, therefore,

» «

often described as “theatrical,” “environmental,” “immersive,” or
“experiential” (Bishop, 2005, p. 6; also see Noé&, 2000, p. 128,
131), creating conditions for bodily and interactive experiences.
From its mid-century inception, installation art has become a
major focus of artists and contemporary museums and received
increased visitor interest (Pelowski et al., 2018, 2020; Spence, 2022).
Many contemporary installation art exhibitions attract thousands

of visitors to wait in long lines for often short times inside the
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installations (Collier, 2016; Noveck, 2017), as well record visitor
numbers (e.g., 160,000 visitors saw one of the world’s top-selling
artists, Yayoi Kusama, “Infinity Mirror” installation; Peck, 2017,
also see Neuendorf, 2018).

2.2. General arguments for how installation
art anticipates the body

Installation art has been widely noted to evoke and require
the use of the body in various capacities, above and beyond
the consideration of formal properties of the art (Reiss, 1999;
Best, 2002; Farkhatdinov, 2014; Caldarola, 2020; Vial Kayser and
Coéllier, 2021; Kessels and Schrenk, 2022):

First, installation art generally evokes a phenomenological
focus on the viewer’s bodily experience and overall body awareness
(Bishop, 2005; Petersen, 2015). More specifically, installation art is
suggested to be often intended to increase bodily awareness and
presence (Oliveira et al., 2003; Bukdahl, 2019). Such conscious
experience of one’s body in interaction with the installation is
argued to be central to the reception of installation art (Oliveira
et al., 2003; Kessels and Schrenk, 2022). For example, in response
to Olafur Eliasson’s large-scale installation, The weather project
at the Turbine Hall of Tate Modern in 2003 (see Figure 1),
which consisted of a large semi-circle of 100 mono-frequency
laps, visitors laid down on the floor as if the installation was an
actual sun, sensing the heat and brightness of it and observing
themselves and others in a huge mirror hung at the ceiling
(May and Eliasson, 2003; Bukdahl, 2015). In Olafur Eliason’s
installation artwork, Your rainbow panorama (ARoS, 2006-11),
visitors could experience what it feels like to walk around inside
the installation (Bukdahl, 2019; Ruiz, 2021). Yayoi Kusamas
participatory mirror room installations (e.g., Infinity Mirror Rooms
at Tate Modern, 2021-2023) immerse visitors by engulfing their
bodies in patterns such that they become one with the artwork
(Rosenthal, 2021). Plastique Fantastique’s site-specific installation
Blurry Venice at the Venice Biennale in 2019 gave visitors the
sensation of walking on a liquid surface in a tunnel while
their movements change the shape of the tunnel itself (Myers,
2019). Fujiko Nakaya’s participatory installations use fog (e.g.,
Nebel Leben at Haus der Kunst, 2022) that envelops visitors
allowing for a sensory connection to the fog (Sone, 2019). Bennett
(2019) described their whole body feeling floating and weightless
while experiencing James Turrell’s Ganzfeld installation Perfectly
Clear (1991).

Second, the participatory audience is expected to play a
significant part in generating the work and its reception. The
immersive and enveloping character of installation art often
achieves this. Such dependence of installation art on the literal
presence of the spectators has been reflected since the early 60s
under the notion of “inclusion of the viewer” in art historical
writings (Rebentisch, 2012, p. 248; see also Hobbs, 2001), according
to which the spectator becomes “integral to the completion of the
work” (Reiss, 1999, p. xii). Thus, installation art often falls under
“relational aesthetics” (Bourriaud et al., 2002), where emphasis
is placed on the visitor’s role in the artwork’s realization and
reception. Bukdahl (2019) even argued that the appreciation of
being participants of the artwork is part of its experience.

frontiersin.org
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Plastique Fantastique, Blurry Venice, 2019

Venice Pavilion, Venice Biennale 2019, Giardini, Venice,
Italy, 2019.

Photo: Plastique Fantastique

Grateful acknowledgment is given for written permission by
Plastique Fantastique to reproduce this photograph.

26.7x22.3x155.44m

Photo: Olafur Eliasson

Fujiko Nakaya, Nebel Leben, 2022
Installationsansicht/Installation view

Haus der Kunst, Munich, Germany, 2022.

Photo: Andrea Rossetti

Grateful acknowledgment is given for written permission by
Haus der Kunst to reproduce this photograph.

FIGURE 1

Olafur Eliasson, The weather project, 2003
Monofrequency lights, projection foil, haze machines,
mirror foil, aluminium, scaffolding

Installation view: Tate Modern, London, 2003
Courtesy of the artist; neugerriemschneider, Berlin;
Tanya Bonakdar Gallery, New York / Los Angeles

Grateful acknowledgment is given for written permission by
Studio Olafur Eliasson to reproduce this photograph.

Example installation artworks that were noted to evoke and require the use of the body in various ways.

Olafur Eliasson, Your rainbow panorama, 2006-2011
Installation view: ARoS Aarhus Kunstmuseum, Denmark, 2011
Photo: Thilo Frank / Studio Olafur Eliasson

Commissioned by: ARoS Aarhus Kunstmuseum

AR0S Aarhus Kunstmuseum, Denmark

© 2006-2011 Olafur Eliasson

Grateful acknowledgment is given for written permission by
Studio Olafur Eliasson to reproduce this photograph.

James Turrell, Perfectly Clear, 1991

© James Turrell, Photo by Florian Holzherr.

Grateful acknowledgment is given for written

permission by James Turrell to reproduce this photograph.

Last, the often-large scale and lack of perspicuity (i.e., it cannot
be taken in in one glance) of installation artworks require physical
activity, active exploration, and spatial movement to be able to fully
explore and engage it (Noé, 2000; Bishop, 2005; Manresa, 2020).
This becomes especially salient compared to paintings, which could
be argued to be taken in, at least for recognition of content and
visual properties, more instantaneously. As such, art experience
of installation art depends upon bodily investment, which is
essential for its experience. It has been argued that corporeal
movement during the experience of installation art “activates [the
visitors’] physical and psychic responses” rather than the art object
alone (Weingarden, 2014, p. 416). Art critics also assigned new
importance to this physical mode of experience: “How one saw
became as relevant as what one saw” (Mondloch, 2007, p. 23).

2.3. The role of the body for art experience
(of installation art)

In turn, on the basis that the body is part of its reception, there
are multiple arguments that the body plays a key role in the nature
of the experience and the appreciation and evaluation of the art.

Both components are intertwined. Bodily engagement and
experience might be considered important elements of aesthetic
interaction with artworks that “de facto contribute to our
appreciation” (Fingerhut, 2018, p. 84). Best (2002) suggests a
constitutive role of the body for the appreciation of installation art

Frontiersin Psychology

in that the body expands the modes of apprehension in addition to
more common ways such as vision and the intellect. Furthermore,
another important characteristic of installation art, participation,
has been argued to be vital for appreciation: “the viewer has to be
physically present in the work or a performance of it and has to
behave in the prescribed manner while there, so as to enhance his
or her appreciation of it” (Novitz, 2001, p. 154). In terms of the
participatory role of the visitor discussed above, as opposed to a
passive “recipient,” in installation art, the participatory visitor is
invited to contemplate their role in the installation, which might
lead to a more self-aware and reflective state, and thus heightened
art experience (Rebentisch, 2012).2

Regarding the role of active movement in appreciation for
the experience of architecture, which parallels installation art, it
has been argued that the sequence of experiences consequent on
movement through a building may be essential to its effect on
the viewer. “The feeling of our bodies moving through a building,
reaching out and touching its surfaces, listening to its echoes, and
so on is a crucial part of appreciation in its own right” (Robinson,
2012, p. 338). Shifting our awareness to our body or general capacity
for body awareness could also magnify bodily sensations, which

2 Rebentisch (2012) on the participatory and performative character of
installation art: “...the experience of art, including and especially that of
committed [installation] art, undermines simple identifications and places the
receiving subject in a self-reflective and performative relation to the object”
(p. 271).

frontiersin.org
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in turn could heighten our aesthetic experience (Montero, 20065
Lanzoni, 2009; Shusterman, 2012). Oliveira et al. (2003) argued
that the degree to which our sensory faculties are stimulated in
the experience of installation art is linked to the impact that an
experience can have on us.

Again, to give an example with architecture, Shusterman (2012)
suggested that “If the appreciation of architecture is so strongly
linked to somatic experiences [such as proprioception], then
heightening somatic consciousness could improve our architectural
experience” (p. 14; see Montero, 2006 for a similar argument
regarding the enhanced experience of watching and performing
dance though shifting awareness to the body). These arguments
further amplify that bodily awareness and experience may play
an aesthetically relevant role in the receiver’s experience with the
addition that more bodily awareness/experiences might heighten
art experience, especially of installation art.

2.4. The body and profound or
transformative experience

Beyond the proposed role of the body for the appreciation of
the artwork, installation art has specifically been argued to cause
profound and complex emotional involvements (Bishop, 2005; Vial
Kayser and Coéllier, 2021) or even to have transformative potential
(Weingarden, 2014, 2015; Sherman and Morrissey, 2017; Yoshitake
et al., 2017; Vial Kayser and Coéllier, 2021).

To name a few examples, Carsten Holler said about his
participatory installations that “they offer the possibility of unique
inner experiences that can be used for the exploration of the self”
(Bukdahl, 2015, p. 179, Interview with Carsten Holler by Vincent
Honor, op. cit.). The immersive Ganzfeld environments created
by artist James Turrell caused visitors’ perception to “become the
object of reflection, and led some to a deeper understanding of
themselves and their relationship to the external environment,
deepening their conception of themselves as embodied beings”
(Sherman and Morrissey, 2017, p. 6). Similarly, in discussing his
works, Eliasson (2019, p. 19) suggests that increased self-reflection
through the awareness of the body and processes of perception
“leads to a more reflective attitude toward the world outside the
artwork.” By what means people have profound, life-changing
experiences within installation art has received increased interest
(Pelowski and Akiba, 2011; Weingarden, 2014, 2015; Pelowski et al.,
2018; Sadia, 2021).

In fact, a factor that potentially makes the encounters resonant
may be the heightened physicality itself. The basis for heightened
physicality is the temporal, spatial, and immersive scale of
installation artworks, which has been argued to allow reflection on
how the spectator feels inside it (Bishop, 2005) or in their presence:
“the works make us reflect on how we feel, [...], in their presence”
(Nog, 2000, p. 131), which in turn facilitate self-awareness and
deeper consideration (Pelowski et al., 2018). Body awareness, in
general, arguably plays a central role in all subjective experiences
(Berlyne, 1971; Djebbara et al, 2019) in that it heightens our
awareness of what is around us and ourselves, thereby making us
aware of what we are feeling (Brinck, 2018).

One prompt for a switch to an inward reflective mode has
been specifically argued to be aware of one’s body. Theoretical
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writings have drawn the notion of the body/self as a “modality
of reflexivity” (Jones, 2000, p. 335), and awareness of the body
has been argued to be one of the crucial elements in the process
of also becoming aware of oneself (Berlucchi and Aglioti, 2010;
Pelowski, 2011; Jeli¢ and Stanici¢, 2021). In a museum study
involving Mark Rothko paintings, which covered all gallery walls
in a particularly immersive manner, Pelowski (2015) showed that
the body could play an essential role in inducing more self-
reflective responses. The author reports that contextual sensations
(e.g., feeling watched, hearing one’s footsteps, getting chills from
the air conditioning system) may shift attention to one’s body
and current actions, especially when facing particularly engrossing
or challenging art. This awareness may induce meta-cognitive
reflection about one’s experience (Pelowski et al., 2017). Altogether,
bodily awareness might function as a crucial trigger for making
people more receptive and reflective.

To take the discussion a step further, besides the capacity for
general increased body awareness through the spatial character of
installation art, installation art often evokes direct and powerful
corporeal relations by, e.g., intervening on our balance or
posture (Bishop, 2005). By foregrounding certain spatial features
or leading/disturbing the visitors movement through them,
installations serve to force an awareness toward one’s body and
responses which were taken for granted in non-art spaces, and
“individuals may even come to deeper appreciation by juxtaposing
visual and proprioceptive sensations (awareness of being in an
[installation])” (Pelowski et al., 2018). Such a specific interaction
of interoception and exteroception could also be a hallmark of
aesthetic emotions that can lead to more reflective modes of
engagement (Fingerhut and Spee, forthcoming).

In architecture, switching visitors™ attention to the body has
been successfully employed by architects throughout history to
immerse a perceiver into the spatial situation. In moving through
space, the body schema is responsible for the continuous tracking of
bodily states and positions as we move by integrating interoceptive,
proprioceptive, and exteroceptive information and having an
awareness of ourselves as embodied beings (Jeli¢ et al., 2016; Jeli¢
and Stanici¢, 2021). Rupture of this habitual body schema, such as
when engaging architecture (or installation art), then activates an
attentional switch that allows “the visitor to consciously experience
the [...] setting and oneself as an experiencing and bodily subject”
(p. 7). For example, the architectural design of Carlo Scarpa’s stairs
at the Brion Cemetery in San Vito d’Altivole, Italy, is argued to
afford each step to be performed with specifically one of but not
either the left or right foot, which “ruptures” oné’s usual stair-
walking behavior to allocate an attentional switch to the conscious
experience of ones body (Jeli¢ et al., 2016). Thus, strong bodily
experiences might be crucial triggers to make ourselves more
receptive and make the whole experience more profound and
meaningful (also see Robinson, 2012, 2021).

2.5. Previous empirical research on
installation art

In sum, the above review provides a large number of items
that could be related to art experiences with installations and with

art, in general, relating to aspects from the basic requirement for
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engagement with our bodies, to modes of interaction/participation,
to various ways of being aware of our bodies and movements, as
well as to corresponding or interrelated emotions and cognitive
or other responses. Each of these could be treated as potential
hypotheses that might individually, or in combination, play a key
role in individuals’ reported art experience (see also Table 1, and
further discussion in the methods).

Looking at past studies on installations, however, only some
of the above aspects have been considered. A few studies have
started investigating other relevant parts of the engagement and
experience of installation art besides the role of subjective bodily
experience and awareness. For example, Gulhan et al. (2021) found
that gaze behavior inside an installation artwork vs. a virtual reality
reproduction did not significantly differ. Another study found that
a contemporary critical art exhibition, including installation art
along with other mediums, received higher aesthetic appreciation
when experienced in a gallery as opposed to a laboratory context
(Szubielska et al., 2021), as well as was better understood when a
curatorial description was available (Szubielska and Imbir, 2021).

Other studies graphically showed that the spatial arrangement
of a sculpture affected visitors movements and physiological
responses during a gallery visit via maps of movement paths
and where on the paths physiological responses (heart rate
and skin conductance) were stronger (also see Trondle and
Tschacher, 20125 Trondle et al., 2014), or assessed more complex
emotional/cognitive experiences in combination with viewing
behavior (Pelowski et al, 2018). A series of studies started
to specifically compare art experience between interactive art
installations and non-interactive versions of them, while the
authors agree that more research is needed because results on this
comparison remain mixed (e.g., Jacucci et al., 2009; Vi et al., 2017;
Savag et al., 2021; Szubielska and Imbir, 2022).

Regarding the body, one study assessed how installation
art could have a measurable, objective impact on the body.
Kapoula et al. (2014) showed that Richard Serras Promenade
installation improved visitors’ balance after walking around and
alongside the artwork’s laterally tilted monumental elements that
play with depth and verticality (see also Nather et al., 2010;
Kapoula et al, 2014; Vernet et al., 2018 for examples of how
representation of movements or depth in visual art has been
shown to modulate posture control). Kapoula et al.’s (2014) study
did suggest that spatial properties of installation art can have an
objective, measurable impact on the body, and the importance of
ecologically valid testing.

However, none of the above studies considered viewers
subjective experience of the body and how this relates to installation
art experience and evaluation. We (Kihnapfel et al, 2023)
previously used self-reported bodily items and found that on
average participants were generally aware of their body and
movement in front of a painting, their distance from and approach
to it and that the room/space had influenced the way they
encountered the painting while also showing variability in these
responses. To our knowledge, only one study with installation art
has included assessments of subjective body awareness in a self-
report questionnaire. Pelowski et al. (2020) recorded individual’s
experiences with three different installation artworks to assess
whether they matched what the artists intended. After engaging
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each installation artwork, participants reported their emotional and
phenomenal experience based on a list of 37 self-report items,
each rated on an 8-point Likert scale. One item out of these
was “awareness of the body”. The mean ratings on “awareness of
the body” were among the highest noted ratings in the reports
on two of the installation artworks (i.e., second highest rating
out of the 37 ratings after “feeling stimulated” for artwork two,
and fourth highest out of the 37 ratings after feeling “a sense of
stimulated,” and “absorbed” for artwork three). This

study suggested that body awareness could be one experience

» «

L
confusion,

dimension that is rated as considerably high, compared to other
emotional and phenomenal experience factors. However, this study
did assess only this single item on “awareness of one’s body” and
did not relate it to other experience factors, missing to capture or
address important nuances of bodily experience and interactions,
as well as related to other aspects of art experience.

2.6. Trait awareness of the body and
relation to body/art experience

The review so far suggests that relatively more awareness of
one’s body also modulates our bodily experiences, which in turn
shapes the experience of an artwork. One further question should
be who becomes aware of these bodily experiences. Interpersonal
differences in awareness of one’s body might translate to different
impacts of body awareness or even general responses when
engaging in art.

However, to date, no study in empirical aesthetics using visual
arts has assessed the role of individual differences in body awareness
in art experience. Regarding the experience of dance, researchers
found that the ability to accurately detect interoceptive signals
(i.e., to count one’s heartbeat in given time windows accurately)
modulated the relationship between physiological sensitivity (in
terms of Galvanic Skin Response) to dance stimuli varying in
expressivity and rated expressivity of the stimuli (Christensen et al.,
2021; also see Christensen et al., 2018).

3. Methods

The present study explored participants’ subjective experiences
of their body and potential body-related factors, which had been
mentioned in the review, and their impact on art experience
and evaluation.

3.1. Participants

We involved a final sample of 235 participants (142 female, 89
male, 2 other, 2 preferred not to answer, Muge = 33.82, SD = 14.36,
range = 18-72 years). The researchers tried to invite as many
museum visitors as possible to participate in the study in the time
the museum gave. These individuals constituted a convenience
sample of museum visitors. Participants were eligible to participate
in the study if they were older than 18 and proficient in English
or German. Participants received a museum visit voucher (worth
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Twenty-nine self-report body-items (rated on 7-point Likert scales; 1 = Not atall, 7 = A lot).

Body-item (I felt...)

A change in body
temperature

Motivations for the choice of body-items related to (a) experiences of installation art in

general, (b) Tomas Saraceno's in orbit, or (c) transformative art experience outcomes

Sensing a change in body temperature can be one of the various kinds of bodily experiences evoked in the experience of installation
art. For example, anecdotal reports of Olafur Eliasson’s large-scale installation The weather project at the Turbine Hall of Tate
Modern in 2003 (see Figure 1) show that sensing the heat of the light of the installation was part of its experience and might have
changed visitors’ body temperature.

Sweat

This item is possibly related to #1. Anecdotal reports of Saraceno’s in orbit note a sensation of sweaty palms (e.g., Putnam, 2014).

A sense of being watched

Feeling watched/triggering a feeling of observation can occur in real art museum/gallery contexts and has been argued to be an
external trigger inducing focus back on oneself (i.e., self-awareness) and reflection on art experience Pelowski, 2011. As in orbit is an
example of museum-based art where visitors are present, we might expect feelings of being watched.

Chills/goosebumps

Chills are common bodily responses to art (e.g., Silvia and Nusbaum, 2011), and are especially inhibited by discrepancies in
processing experience (for review, see Pelowski and Akiba, 2011).

A sense of vertigo

Some installation artworks have been noted to play with feelings of vertigo. For example, Kim Levin has described the experience of
walking through Lucas Samara’s Mirror Room installation at Pace Gallery, New York as vertiginous Levin and Samaras, 1975.
Furthermore, anecdotal reports of Saraceno’s in orbit note vertigo (e.g., Putnam, 2014).

Grounded

Installation art has been noted to evoke a sense of being fully embodied in which one of consciousness is a present
moment/situation (e.g., being “grounded in an experience of the body”, Bishop, 2005, p. 107; also see Bennett, 2019).

My body shaking

Installation art often intervenes with one’s posture and balance, for example uneven or unstable grounds. This can also be caused by
the movement of other visitors in Saraceno’s in orbit (e.g., I felt “the vibrations which the other visitors put into the net,” Bochling,
2016, as well as the height causing instability leading to body shaking)

As if T would fall over any
moment

Installations that play with alternative grounds like in orbit, might give the visitors a feeling as if they would fall. Anecdotal reports
of in orbit describe what might lead to a sensation of falling: “If it is entered by more than one person, the installation is set in
motion” (Chin, 2013); “People walk, lie or stand unsteadily within it.” (Wattolik, 2019); “Visitors find themselves confronted with
the issues of flying, falling and floating” (Chin, 2013).

Revived

Bodily arousal might be connected to revived experiences (“revived” was frequently reported in a study using installation artworks
by Olafur Eliasson in Pelowski et al., 2018). The stimulating experience created through the height in in orbit might evoke feeling
revived (e.g., Putnam, 2014).

Exhausted

Installation art requires active movement and physical effort to take in and explore their often large scale (Bishop, 2005).
Furthermore, in orbit requires movement and the use of muscles to stabilize one’s body in the net (Putnam, 2014; Kessels and
Schrenk, 2022), which might feel exhaustive after some time.

Awkward

Experiences with installation art have been related to awkwardness (and discomfort) (e.g., Sierra’s work in Bishop, 2005). To give an
example with Saraceno’s in orbit, visitors’ movements have been described as “awkward” (Putnam, 2014).

Weightlessness

Bennett (2019) described that her whole body responded with a sensation of floating and feeling weightless while experiencing
James Turrell’s Ganzfeld installation Perfectly Clear (1991). Furthermore, experiences of “weightlessness” have anecdotally been part
of Saraceno’s in orbit (Frank, 2013).

Disorientated

Some installation artworks have been noted to play with feelings of disorientation (Bishop, 2005). For example, Kim Levin has
described the experience of walking through Lucas Samara’s Mirror Room installation at Pace Gallery, New York as disorienting
(Levin and Samaras, 1975),

Immersed

Installation art is often intended to immerse the viewer (Bishop, 2005). Furthermore, in orbit was described as immersive (Putnam,
2014).

As if T were part of the
artwork

Viewer participation is an important characteristic of installation art (Reiss, 1999; Hobbs, 2001; Rebentisch, 2012). Visitors play an
important role of the visitor in the realization and reception of the artwork. For example, Yayoi Kusama’s participatory mirror room
installations (e.g., Infinity Mirror Rooms at Tate Modern, 2021-2023) immerse visitors by engulfing their bodies in patterns such
that they become part of the artwork (Rosenthal, 2021). The role of the participatory audience in in orbit especially becomes
apparent in this statement on the installation by artist Tomas Saraceno: “If there is no person in the work, you don’t see the work. It
is invisible.” (Trailer: Tomds Saraceno—in orbit, 2013).

Unable to move

Being unable to move has been noted to be part of transformative art experience (Pelowski, 2011), and associated with bodily
expressions of wonder (Fingerhut and Prinz, 2018); also see “Stopping for knowledge” hypothesis; (Sarasso et al., 2020).

My movement/actions

Often movement is required to fully explore and engage installation art (No¢, 2000; Bishop, 2005). Olafur Eliasson described his
installations so that the visitor can experience “what it feels like to walk around inside my installation” (Bukdahl, 2019, p. 64). To
give another example, Plastique Fantastique’s site-specific installation Blurry Venice at the Venice Biennale in 2019 gave visitors the
sensation of walking on a liquid surface in a tunnel, while their movements change the shape of the tunnel itself (Myers, 2019).
Awareness of the way of movement (e.g., walking) has also been noted in anecdotal reports of in orbit (e.g., Putnam, 2014).

My body

General body awareness has been noted to be part of the reception of installation art (e.g., Oliveira et al., 2003; Kessels and Schrenk,
2022), and has received high ratings from participants in an empirical study with installation art by Olafur Eliasson (Pelowski et al.,
2018).

My existence in the world

Installation art has been suggested to often be intended to increase the presence and awareness of the here and now in the world
(Oliveira et al., 2003; Bukdahl, 2019).
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TABLE 1 (Continued)

Body-item (I felt...) Motivations for the choice of body-items related to (a) experiences of installation art in

general, (b) Tomas Saraceno's in orbit, or (c) transformative art experience outcomes

20 The space/environment Reiss (1999) and Bishop (2005) argued that with installation art, visitors not only become aware of the body but also the
environment/space created by the installation/in which the installation is set up experiences (e.g., forms, proportions of the gallery,

how objects are installed in space).

21 My posture Several studies showed that artworks can have a measurable impact on body posture (e.g., see Kapoula et al., 2014 for a study with

Richard Serra’s Promenade), while the subjective experience of feeling one’s posture has not yet been assessed.

22 My balance Installation art often evokes direct and powerful corporeal relations by intervening with our balance or posture, e.g., via the use of
uneven floor; Bishop (2005). Anecdotally, balance is an aspect of bodily experience noted by visitors of in orbit (e.g., Bochling, 20165

Hanz, 2019).

23 The weight of my body Awareness of one’s body weight has been noted in connection with experiences of installation art (Bishop, 2005).

24 Movements of other

visitors

Environmental “triggers” such as sensing the movement of others may play a relevant role in art experience in terms of inducing
meta-cognitive reflection, insight, and positive assessment (Pelowski, 2012). Noting the movement of others might be especially part
of the experience of in orbit because “The net vibrates as other participants move though it” (Putnam, 2014).

25 My core muscles Sensing one’s heartbeat has been argued to be part of so-called proprioceptive art or PropArt, which installation art often applies to,
and noted to be part of the experience of in orbit (Kessels and Schrenk, 2022): “the installation is not only experienced visually and
haptically, but also the perception of the movement of one’s own body in space and the tension of the muscles in the limbs and torso,
as well as possible effects on the heartbeat, breathing, and general stress level are an Integral part of the reception of the artwork™

(p-3).

26 My heartbeat Sensing one’s heartbeat has been argued to be part of so-called proprioceptive art (Kessels and Schrenk, 2022), which installation art

often applies to. It has been noted in anecdotal reports on the experience of in orbit (e.g., Putnam, 2014). Furthermore, see item #26.

27 My breathing See item #26. Awareness of one’s breathing has been noted to be part of the experience of in orbit (e.g., Putnam, 2014).

28 Gravity Sensing one’s gravity has been a part of the experience with installation art. For example, Bennett (2019) reported on the experience
of James Turrell’s Ganzfeld installation Perfectly Clear: “My sense of distance, of gravity, of my physical placement in the room, all
dissipate. I float in light” (p. 3). Sensing one’s own weight in relation to the ground has also been reported in relation to in orbit

(Hanz, 2019).

29 Absorbed Installation art is often intended to absorb the viewer (Bishop, 2005). Note, this item was excluded from network analysis because

many participants did not understand the term absorbed (“absorbiert” in German) (see Results).

12 €) as participation compensation. The final sample was derived ~ or borrow suitable footwear from the museum. The museum also

from an initial collection of 236, with one individual not meeting
the participant criteria (under age 18). The study was conducted
according to the Declaration of Helsinki and the University
of Vienna Ethics Committee. A signed informed consent was
completed before participation.

3.2. Stimuli

The stimulus was the installation artwork in orbit by
Tomds Saraceno (*1973), exhibited at Kunstsammlung Nordrhein-
Westphalen (K21) in Diisseldorf, Germany, curated by Marion
Ackermann and Susanne Meyer-Bser. The installation (see
Figure 2) is composed of a 2,500 m? (880 m? walkable area)
three-layered net made from 3 mm-diameter stainless-steel cable
spanned horizontally at a considerable height of 25 meters over the
atrium of the K21, upon which visitors could enter and explore
the different interconnected layers of the net or sit/lay while
suspended in space. The net’s three levels were spread apart from
each other by five air-inflated PVC (3.5-8 m ¢) shells in the form of
spheres made of PVC. The installation was part of a larger project
called “Cloud Cities,” which addresses the ideas of flying cities or
living clouds (Ackermann et al., 2011). Like a spider/web, visitors
can feel the movements of others in the net, echoing Saraceno’s
artistic practice and research on hybrid and interspecies forms
of communication (Kunstsammlung NRW, 2013). Visitors had to
bring their own sturdy footwear (e.g., hiking boots, no sneakers)
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provided overalls to wear on top of ones clothes as protection.
Visitors were not allowed to bring any objects into the installation,
had to take off jewelry or watches, and wear an FFP2 mask (due to
COVID-19 protocols).

This installation artwork was chosen because it matched several
of the above-discussed aspects, such as audience participation,
bodily engagement, and awareness of one’s body in general
and various bodily experiences, which are argued to be integral
to the reception of this installation, as well as its connection
to profound/self-reflective experiences. The installation in orbit
is participatory in that visitors must enter it to experience it
fully (Putnam, 2014%). The role of the participatory audience in
completing the work especially becomes apparent in this statement
on the installation by artist Tomas Saraceno: “If there is no
person in the work, you don’t see the work. It is invisible.”
(Kunstsammlung NRW, 2013).

According to anecdotal reports, visitors routinely report
experiences related to the body in terms of proprioceptive (e.g.,
awareness of one’s movement or sensing tension of one’s muscles)
and interoceptive sensations (e.g., awareness of one’s breathing

3 To quote one visitor's testimony from an online article: “These emotional
qualities [or the art experience] are not inherent to the material properties of
the work but are only produced through audience participation. Therefore, |
read this work as a performance event focusing on the role of the spectator’s
body” (Putnam, 2014).
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FIGURE 2

Tomas Saraceno—in orbit, installation view K21, Dusseldorf, Germany. Tomas Saraceno—in orbit, 2013,-ongoing, installation view K21, © Tomas
Saraceno. Grateful acknowledgment is given for written permission by Studio Tomas Saraceno to reproduce this photograph.

or heart pounding) (Putnam, 2014; Hanz, 2019; Wattolik, 2019;
Kessels and Schrenk, 2022; Spence, 2022). in orbit also provides
a perfect example of how bodily experience is triggered to make
the art encounter resonant (Jeli¢ et al., 2016): as visitors enter the
participatory installation, their bodily experience is stimulated or
even ruptured in terms of altering visitors' posture, balance, or
perception of body weight (Frank, 2013; Trailer: Tomas Saraceno—
In orbit, 2013).

Engagement with the installation also offers profound/self-
reflective experiences as reported in anecdotal reports and
interviews with the artist. In the exhibition trailer, the artist, Tomds
Saraceno, describes his intentions: “I want to provoke feelings,
make people more sensitive to the installation, other people, or
even the weather. And who knows, maybe this sensitivity will
lead to more peace. [...] I am interested in how this installation
generates new ideas” (Trailer: Tomds Saraceno—In Orbit, 2013).
The text about the installation on the museum website states
the following intentions: “In orbit is a methodological attempt
to achieve an ethical sensitivity, becoming aware of the many
phenomena that shape our possibilities of being-in-the-world
and our role in it, making them perceivable through a unique
synesthetic experience.” Visitors have anecdotally reported such
experiences of self-reflection and perspective change (e.g., Chin,
2013% Divisare, 2013%), as well as other thought processes, argued

4 It has been described the interactive installation gives visitors “the
opportunity to perceive the world from new heights and vantage points”
(Chin, 2013).

5 How perspective change is facilitated becomes clear through this quote:

“museum visitors who climb up into the net, high above ground level,
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to be triggered by the environment created by the artist (Prinsi,
2013).

3.3. Procedure

Data were collected over 10 days from the 9th to the 19th of
March 2022 (11:00a.m. to 5:30 p.m.). This ending time allowed
us to stop collection before sunset so that the presence of daylight
and/or artificial lights was relatively consistent for all participants.
A maximum of seven people were allowed to enter the installation
for approximately 10 min for safety reasons.

We employed a collection design whereby participants were
stopped by a researcher immediately after they had exited the
installation and asked to participate. This allowed us to assess
the experiences spontaneously had by participants without prior
priming or fore-knowledge that individuals would be participating
in a study.

Participants were asked to read and sign the informed consent
if they agreed. The survey was administered via the online
commercial survey tool Qualtrics (Qualtrics Int., Seattle, WA,
USA). It could be accessed via a QR code, allowing participants to
answer questions on their own smartphones or via tablet computers
provided by the researcher. Participants could take the survey in
German or English. The survey lasted about 20 min. After the
experiment, participants were debriefed about the purpose of the
study and handed the museum ticket voucher as compensation.

confront new dimensions of (self)perception through a personal and defining

experience” (Divisare, 2013).
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3.4. Measures

3.4.1. Bodily experience

The main aim of the survey was to collect participant reports
regarding a range of reactions tied to awareness of the body (or,
alternatively, to assess whether and to what extent such factors
were noted by participants as part of their experience). This was
accomplished in two ways—a survey (quantitative) based on the
above review of theoretical and anecdotal arguments and an open-
ended free answer (qualitative assessment).

3.4.1.1. Quantitative survey

Participants reported their subjective feelings or awareness of
body-items using a list of 29 factors created by our research team,
which are summarized in Table 1. The items were based on the
above review regarding the possible way the body might be involved
in the experience of installation art and with the further aim
of later assessing the items importance and interrelation using
network science. The items captured the participation/feeling part
of the artwork, inner (e.g., heartbeat) or outer (e.g., chills) bodily
sensations, awareness of the space/visitors around one and one’s
existence in/relation to it (e.g., groundedness, immersion). We
also included some contextual sensations that have been argued
to trigger awareness of one’s body (e.g., feeling the movements
of others or a sense of being watched) (Pelowski et al., 2014), as
well as rather negatively balanced experience aspects that could
components of art experience in real-world settings (e.g., feeling
exhausted, or disoriented) (Pelowski and Akiba, 2011; Pelowski
etal., 2014).

Items were introduced with the instruction, “Please think
about your art experience. While engaging with the art, I felt...”
(e.g., “my body” “my breathing” and “my heartbeat”), which
participants rated on continuous 7-point Likert-type scales ranging
from 1 = “Notatall” to 7 = “A lot.” The 29 items were displayed as
two lists, to split up the body item list into two pages. The first list
included the first 17 items of Table 1, and the second list included
the last 12 items. Item order was randomized within each list. To
assess whether participants enjoyed their bodily experience, we also
asked the question, “How much did you enjoy your overall bodily
experience?” on a 7-point Likert-type scale (1 = “Not at all” to
7 ="“Alot”).

3.4.1.2. Qualitative assessment

We also invited participants to reflect upon and report
experiences related to their body (if any) via filling out an open text
box. This assessment was placed before the body-item list to allow
us to assess the spontaneous subjective reports independent of
possible priming effects from our scale-based questions. We believe
that it is important that some associative, qualitative analysis should
complement the quantitative survey/network model. This provides
us with more vivid, subjective reports that can be used to interpret
the resulting network communities (i.e., how the experience in
each community might have felt) and a bottom-up way to discover
factors not anticipated in our review of relevant body-items.® The

6 The instructions were as follows: “First, please think about your
experience of your own body when you were engaging with the art. We

will ask you about other aspects of your experience later. For now, just
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qualitative data analysis was performed before the network analysis
such that the researchers were not biased by it.

3.4.2. Art experience

We included additional questions to assess other factors
relating to art evaluation or notable emotional/transformative
responses to the art. To measure art evaluation, we asked how much
participants “liked” the installation, as well as how “meaningful”
and how “interesting” they found it. We focused on these three
appraisals as they were consistently noted in the review above
about bodily experience and are part of common in empirical
aesthetics assessments (e.g., Brieber et al., 2015; Tinio and Gartus,
2018; Specker et al., 2021; Kithnapfel et al., 2023), but also
assessed a series of other potentially relevant appraisal factors
that are reported with the descriptives and correlations to each
other in Supplementary Table 2 but were not focus for the present
analysis. One of those items was whether participants assessed the
installation as “good” art, which is underrepresented in empirical
aesthetics (Fingerhut and Prinz, 2018) and will be addressed in
future studies.

To capture potential self-reflective and perspective-changing
experiences, we asked for “self-reflection” and “gaining a new
perspective;” which are associated with a transformative/schema
change outcome (Pelowski et al., 2017, also see Pelowski and Akiba,
2011). In addition, as described in the stimuli section, perspective
change and self-reflection were experiences noted explicitly by
the artist and anecdotal reports. Finally, we also asked whether
participants experienced “a transformation” to directly capture the
potential transformative character of installation art in general in a
subjective way (Weingarden, 2014, 2015; Sherman and Morrissey,
2017; Yoshitake et al., 2017; Vial Kayser and Coéllier, 2021). All
items were rated on 7-point Likert scales ranging from 1 = “Not
atall” to 7 = “Alot.”

In addition, we included two specific emotional terms
regarding how much participants experienced “awe” and “wonder.”
These were selected because they are often noted as salient
feelings regarding particularly profound aesthetic or art experiences
(Fingerhut, 2018; Fingerhut and Prinz, 2018). In addition, awe
and wonder have been argued to play a role in stimulating
new ways of thinking and understanding (Pelowski et al., 2017),
schema/knowledge change (Keltner and Haidt, 2003; Shiota et al.,
2007), personal meaning, transformation, and profound experience
(Schneider, 2009; Cohen et al., 2010; Nusbaum and Silvia, 2014),
and are connected to self-awareness (Yaden et al., 2017). These two
terms were also mentioned anecdotally in conjunction with in orbit
in online articles (e.g., Jones, 2013; Boehling, 2016).”

think about experiences related to your body. Please describe briefly: [open
textbox]”.

7 In addition, as part of a wider data collection for a different study, we
also collected some emotional/phenomenal factors. Also, participants were
asked which of the following they would use to label their experience:
transformative, novel, negative or bad, harmonious, absorbing, or neutral.
These labels were based on theoretical models of art experience types, as
well as recent empirical studies which used this question construction, but

will not be further considered in the present paper.
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3.4.3. Individual differences in trait body
awareness

We employed the Multidimensional Assessment of
Interoceptive Awareness Version 2 (MAIA-2; Mehling et al,
2018) to assess individual differences in interoceptive bodily
awareness. The MAIA-2 is a validated and established state-trait
questionnaire to measure multiple dimensions of interoception
by self-report. It consists of 37 statements, which participants rate
on a 6-point Likert scale ranging from “Never” to “Always.” An
overall score is calculated by summing and averaging all items,
which was also the main assessment for the present study. This
total ranges from 0 to 5, with higher scores reflecting greater
interoceptive sensitivity. The original MAIA-2 questionnaire was
used in the English version of the survey, and the German version
of the MAIA-2 was used in the German survey (for the validated
German version see Bornemann et al., 2015; Eggart et al., 2021).

In addition, the battery can also be divided into eight subscales:
(1) “Noticing” changes in one’s body when being uncomfortable
(e.g., I notice when I am uncomfortable in my body), (2) “Not-
Distracting,” or the tendency to ignore or distract oneself from
sensations of pain or discomfort (e.g., I distract myself from
sensations of discomfort), (3) “Not-Worrying,” emotional distress
or worry with sensations of pain or discomfort (e.g., When I am
in discomfort or pain I can’t get it out of my mind), (4) “Attention
Regulation,” ability to remain focused on the body even when
distracted (e.g., I can return awareness to my body if I am distracted),
(5) “Emotional Awareness,” ability to notice changes in one’s body
when feeling a certain way (e.g., I notice that my breathing becomes
free and easy when I feel comfortable), (6) “Self-Regulation,” one’s
ability to use focus on one’s body to reduce stress or tension (e.g.,
I can use my breath to reduce tension), (7) “Body Listening;” using
one’s body to learn about one’s emotional state (I listen to my body
to inform me), and (8) “Trust,” seeing one’s body as a safe place and
trusting one’s sensations (I trust my body sensations).

3.4.4. Demographics, familiarity, and social
experience

Finally, we asked several questions to collect more contextual
factors that might have influenced experiences or reports. These
included: familiarity, assessed by asking whether participants had
experienced the installation before (excluding the time just before
the survey) and, if yes, how many times. We also asked participants
whether they experienced the installation alone or with others
(e.g., friends, family, colleagues), following studies suggesting that
experiencing art together vs. alone can influence the art experience
(Pelowski et al., 2014 for review). Art engagement, in terms of
frequency of museum visits (pre~COVID-19 crisis), art education,
fear of height, art preference, and demographical data (age and
gender), was also recorded.

4. Results

An overview of the participant demographics and other
characteristics can be seen in Supplementary Table 1. Overall, our
participant sample was generally interested in art (M = 6.23,
SD = 1.63; on a 7-point scale). However, 78.7% responded that they
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had no prior art education/knowledge. For 83.4% of the sample,
it was the first time they had encountered the installation, while
the remaining 11.1% had visited an average of 1.5 times before
(range = 1-3 previous visits). Most participants (83.4%) went to
the installation with friends/family/colleagues. The average score
on the fear of heights rating was on the positive side of the scale
(M = 4.39, SD = 2.19; out of 7 points), with just over half of the
participants (52%) scoring on the positive side (ratings 5, 6, 7) but
with 45% suggesting relatively high agreement (6-7 points).®

Our sample scored moderately high in the overall MAIA-
2 score, with the highest distinctiveness in the “Emotional
Awareness” subscale, which indicates the ability to notice changes
in one’s body when feeling a certain way, and the lowest in
the “Not-Distracting” subscale, which indicates the tendency to
ignore or distract oneself from sensations of pain or discomfort
(see Supplementary Table 1). In the current sample, Cronbach’s o
indices of internal consistency reliability of the MAIA-2 was 0.71
across the eight scales, which is in the middle of typical ranges of
0.64 to 0.83 (Mehling et al., 2018).

4.1. Descriptive results: art appraisal and
emotional experience

For an overview of the descriptive statistics of the dataset,
see Table 2. We found a wide range of responses for most of
the appraisal scales, with means generally above the midpoint,
indicating that participants found the artwork relatively interesting
(M = 4.37) and meaningful (M = 4.61) and particularly liked
the artwork (M = 6.03). The reported experiences of Awe
and Perspective change were also positive. For Transformation
(M = 3.29), Self-reflection (M = 3.87), and especially Wonder, did
we find notably lower average ratings (M = 1.77) with suggestions
of a floor effect. Participants generally enjoyed their overall bodily
experience (M = 5.51).

4.2. Bodily experience

Descriptive statistics of the means and CI intervals of the
different scale-based answers to the body-items are shown in
Figure 3. Note that we excluded the item “absorbed” because,
during data collection, many German-speaking participants
indicated that they did not understand what the term meant in
exit interviews, resulting in 28 items. As can be seen, the mean for
most scales tended to fall around the midpoint of most scales, with
a rather high variance across the participants, and, notably, little
indication of major skew or ceiling/floor effects.

The highest noted terms were awareness of movement, balance,
participants’ overall body, and temperature. The least noted items
were feeling grounded, disoriented, and immersed, indicating that
participants reported mostly experiences directly related to the

8 We controlled for the impact of whether participants experienced the
installation by themselves vs. others, and fear of height on art experience

(see Supplementary material for results).
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awareness of their own body rather than how their body specifically
felt or how it felt in relation to the net/other visitors.

4.2.1. Scalar data reduction, network analysis

To clarify the underlying psychological dimensions of bodily
responses and their relationships to the experience of the
installation art piece, we then used techniques from network
science. The application of network science in empirical aesthetics
has become more popular in recent years as a tool to discover
underlying latent structures in multivariate data (e.g., Pelowski
et al., 2018; Coburn et al., 2020; Hayn-Leichsenring et al., 2020;

TABLE 2 Descriptive statistics of artwork ratings.

Variable Mean SD Pctl. 25 Pctl. 75

Overall enjoyment 5.51 1.55 4.97 6.99
of bodily experience

Appraisals

Perspective change 5.12 1.62 4.54 6.31

Self-reflection 3.87 1.82 1.22 5.31

Transformation 3.29 1.76 1.75 4.83

Awe 4.52 1.85 3.01 6.01

Wonder 1.77 1.43 1.00 1.83

Interest 4.37 1.98 271 591

Liking 6.03 1.19 6.00 7.00

Meaning 4.61 1.48 4.00 6.00

10.3389/fpsyg.2023.1192689

Specker et al., 2021; Weinberger et al., 2021; Christensen et al.,
2022). This approach consisted of network construction, followed
by community identification and stability analyses. The following
analyses were conducted using the R software (R Core Team,
2022), and the script is available at the Open Science Framework
(OSF) https://ost.io/tgebw/.

4.2.1.1. Network construction

To prepare the body-item dataset, five participants
Mahalanobis

Distances larger than the critical chi-square value for dfs at

were removed as multivariate outliers via
alpha = 0.001 (Mahalanobis, 1936), resulting in a sample
of N = 230 (140 female, 87 male, one other, two preferred
not to answer, Muge = 33.96, SD = 14.40, range = 18-72
years) with N = 28 body-items. We used the Triangulated
Maximally Filtered Graph (TMFG; see Massara et al, 2015)
to construct the network using the NetworkToolbox package
(Christensen, 2018) in R 2019,

2020; Pelowski et al, 2021 for similar applications). The

(see Christensen et al,
TMFG does not assume that data are multivariate normal
(Golino et al, 2020). Details on the algorithm are in the
Supplementary material, and the final TMFG network is in
Supplementary Figure 1.

4.2.2. Community identification

We used Exploratory Graph Analysis (EGA; Golino and
Demetriou, 2017; Golino and Epskamp, 2017) to determine
the number of dimensions in the data (i.e., identification of
communities of related items) (Golino and Epskamp, 2017),
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Graph showing means and 95% confidence intervals for the 28 body-items. Note, communities are based on later network analysis.
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using the used R packages EGAnet (version 1.1.0; Golino
et al, 2022) and qgraph (Epskamp et al., 2012). Like principal
component or factor analysis, this approach offers data reduction
abilities while, in addition providing information about centrality,
interconnection, and relative importance of items, allowing for
the visualization of the entire network. EGA uses network
psychometrics and has been shown to be less affected by
aspects such as unidimensionality, interfactor correlations, and
sample size, as well as to be more accurate than traditional
methods of dimension reduction and factor analysis (e.g.,
Scee test, parallel analysis, K1 rule; Golino and Demetriou,
2017; Golino and Epskamp, 2017; Golino et al, 2020). This
is followed by “community” or dimension identification in
the network. For this, we applied the walktrap algorithm
via the igraph package (Csardi and Nepusz, 2006) in R,
which uses “random walks” or a certain number of random
“steps” or from one node to another. The algorithm is
deterministic and data-driven (i.e., communities are discovered
without the researcher’s guidance (Christensen and Golino,
2021). Analyses on structural consistency are reported in
Supplementary material.

4.2.3. Network model results

The final Nodes,
indicated by the colored and numbered circles, represent
the Nodes by
unidirectional edges which represent associations between
the TMFG
algorithm). Blue lines indicate positive relations, red lines
thickness the

network is shown in Figure 4.

measurement items. are connected

items (i.e, zero-order correlation surviving

indicate negative, and indicates strength
of relations.

Network loadings, computed via the net.loads function from
the EGAnet package, which computes the between- and within-
community strength of each item for each community, are shown
in Table 3 (highest loadings in bold). The network identified
four communities (discussed in descending order, starting with
the highest loading items printed in bold per community): (1) a
community of four items that generally represented “Presence”
(i.e., felt presence either within one’s own body or feeling a more
out-of-body, transcendent state), including feeling “weightless,
“grounded,” “revived,” and “part of the art” (mean of the items
4.14, SD 1.99); (2) eight items that

represented “Proprioceptive experiences”—awareness of the

of Community 1
“body; “movement;” “existence,” “space, “posture,” “balance;
“weight,” “core,” and “gravity” (M = 4.85, SD = 1.77); (3) 11 items
that described “Disturbed experiences”—feeling “awkward,”
“watched,”  “chills,
“shaking,” “immersed,” “unable to move, the “movement of
others,” and being about to “fall” (M = 3.32, SD = 1.95); and (4)
4 items represented “Interoceptive experiences”—feeling one’s

“vertigo,”  “exhausted,  “disorientated,

“sweat] “temperature,” “heart beating,” and “breathing” (M = 4.47,
SD = 1.9). Note that, as with principal component analysis, the
naming of components requires some degree of interpretation
from the researchers, and thus the bolded labels represent our
own best attempt to provide a general label to the collection
of items.
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4.3. Relationship between body experience
communities and art experience

For subsequent analysis, we then computed network scores
per participant to represent each individual’s placement in
each community, based on each node’s strength within each
Community (i.e., factor) in the network using the net.scores
function from the EGAnet package. These values are used
as network “factor loadings” for the weights of each item
(Christensen and  Golino, 2021). Notably, network analysis
allows nodes to contribute to more than one community,
i.e, the network scores account for cross-loadings in their
estimation of scores. These loadings are considered in the
network scores.

To assess the role that the communities of bodily experiences
had on art experience, we then used the participants’ network
scores in multiple regressions to predict specific art experiences
(Awe, Wonder, Interest, Liking, Meaning, Self-reflection, Perspective
Change, and Transformation) (see Table 4 for following results).
There was no substantive multi-collinearity in any of the models
(all VIFs were < 3.70).

Regarding the emotional experiences among them, the
combined model significantly predicted Awe [F(42,5 = 8.95, p
< 0.001, R? = 0.13, R, ..
on Community 3 (Disturbance) significantly predicted higher
Awe (t 3.00, p = 0.002). The ratings on Wonder had a
strong floor effect, with more than half of the participant sample

4 = 0.12]. Specifically, high scorings

(N = 116) not experiencing any wonder, i.e., rating “1” on the
Likert scale. Only 11.3% of the sample gave Wonder experience
ratings above the midpoint of four (N = 26). Given this extreme
pattern of ratings and a small sample of participant rating it
above the midpoint, we did not compute the regression with the
Wonder ratings.

The art appraisals, Liking [F24) = 10.66, p < 0.001,

R = 014, R 0.12], Meaning [Fz3) = 8.69,
p < 0001, R = 014, Rl ., = 012], and Interest
— 2 2 —

[F(4’225) = 1131, p < 0001, R = 017, Radjusted = 015],

were significantly predicted by the combined model. Liking
(t = 3.47, p = 0.001) and Meaning (t = 3.13, p = 0.003) were
significantly predicted by higher scorings on Community 2
(Proprioception). Interest was also significantly predicted by
4.05, p
239, p

high scorings on Community 2 (Proprioception) (t
< 0.001), but also Community 4 (Interoception) (t
=0.018).

Finally, we ran two multiple regressions looking at the self-

reflective/transformative experience factors. We found a collective
significant effect between the four communities and Change in
Perspective [F(s,205) = 10.6, p < 0.001, R = 0.16, R, .., = 0.14].
Higher scorings on Community 2 (Proprioception) significantly
predicted higher Perspective changing experiences (t = 4.27, p
< 0.001). Self-reflection [F(425 = 8.48, p < 0.001, R? = 0.13,
Ri djusted = 0.12] was predicted by Community 2 (Proprioception)
(t = .83, p = 0.005) and Community 3 (Disturbance) (t = 2.12,
p = 0.035). In the same way, Transformation [F(4,225) = 15.11,
p=0.001,R* =021, R . ., = 0.20] was predicted by Community
2 (Proprioception) (t = 5.64, p < 0.001) and Community 3

(Disturbance) (t = 3.47, p = 0.001).
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Exploratory graph analysis (EGA) dimensional structure of the body items.
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4.4. Enjoyment of bodily experience and
relation to communities and art experience

The combined model assessing the impact of the network
dimensions on the enjoyment of the overall bodily experience
was also significant [F55 = 0.71, p < 0.001, R? = 0.42,
Ri djusted = 0.41] (see Supplementary Table 3 for full results).
Specifically, enjoyment of the bodily experience was predicted by
Community 2 (Proprioception; t = 5.53, p < 0.001), Community
3 (Disturbance; t = —3.01, p = 0.003), and Community 4
(Interoception; t = 2.02, p = 0.045). These results indicated that
participants enjoyed interoceptive and proprioceptive experiences,
but not the experiences that were grouped as disturbing.

To explore the relationship between the enjoyment of the
overall bodily experience and art experience, we ran correlations
between them [with a Bonferroni adjusted alpha level of 0.008 per
test (0.05/6)]. We found a significant positive correlation between
overall bodily enjoyment and Liking, rp(221) = 0.41, p < 0.001,
95% CI of correlation (0.29, 0.51), Meaning, rp(220) = 0.37, p <
0.001, 95% CI of correlation (0.25, 0.47), Interest, rp(222) = 0.24,
p = 0.001, 95% CI of correlation (0.12, 0.36), Self-Reflection,
rp(221) = 0.16, p = 0.022, 95% CI of correlation (0.03, 0.28),
Perspective change, rp(221) = 0.29, p <0.001, 95% CI of correlation
(0.17, 0.40), and Transformation, rp(233) = 0.23, p < 0.001, 95%
CI of correlation (0.11, 0.35), indicating that participants who
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enjoyed the bodily experience also liked the art more, found it
more meaningful and interesting, reported that it made them reflect
about themselves and their perspectives and that their experience
was transformative.

4.5. The role of trait interoceptive bodily
awareness in art experience

4.5.1. Relationship between trait interoceptive
bodily awareness and body
experience communities

We then focused on the relation between trait interoceptive
bodily awareness (the total score of the MAIA-2 questionnaire) and
the reported bodily experience. Simple linear regression analysis
indicated that participants who were higher in interoceptive bodily
awareness (total MAIA-2 score) scored lower on Community
3 (Disturbance) [F(125 = 504, p = 0.026, R = 0.02,
Ri djusted = 0.12]. Interoceptive bodily awareness did not affect the
other three communities.

For exploratory purposes, to follow-up on the effect of
the total interoceptive bodily awareness score (MAIA-2) on
scorings in Community 3 (Disturbance), we further examined
the relationship between the eight subscales of the MAIA-2
and Community 3 (Disturbance). The MAIA-2 subscales allow
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TABLE 3 Exploratory graph analysis (EGA) network loadings per community.

10.3389/fpsyg.2023.1192689

Item 1 Presence 2 Proprioception 3 Disturbance 4 Interoception
Sweat 0.07 0.50
Heart 0.20 0.49
Breathing 0.12 0.38
Temperature 0.06 0.34
Awkward —0.37 0.67

Unable to move 0.66 0.23
Shaking —0.14 0.59 0.49
Fall 0.51

Chills 0.43 0.21
Vertigo —0.10 0.26

Exhausted 0.26

Immersed 0.24

Disorientated 0.18

Movement of others 0.11

Watched 0.09

Weightless 0.41 0.10 —0.04

Part of art 0.40 0.04 —0.15

Revived 0.39 0.29 —0.10

Existence 0.24 0.08

Grounded 0.09 —0.07

Body 0.34 0.73

Movement 0.19 0.56

Balance 0.46

Posture 0.10 0.45

Gravity 0.45

Weight 0.32

Core 0.19

Space 0.06 0.13

Bold text of the items marks the highest loading. Bold text of the loadings indicates the Community in which the item was placed by the exploratory graph analysis (EGA).

capturing finer dimensions of interoception (see Methods for the
description of each subscale). The adjusted alpha level following
the Bonferroni correction was set to 0.006 (0.05/8). Community
3 (Disturbance) positively correlated “Body Trusting” subscale,
rp(228) = —0.31, p = 0.001, 95% CI of correlation (—0.32, —0.08),
which indicates seeing one’s body as a safe place and trusting
one’s sensations. All other subscales showed a non-significant
correlation to Community 3 (Disturbance).® This result indicated

9 For exploratory purposes, we report two correlations at the p > .05
significant level without Bonferroni correction: The correlation between
Community 3 and the “Attention Regulation” subscale was significant at
p < .05 rp(228) = —.15, p = 0.022, 95% ClI of correlation [-0.27 —0.02].
This result indicates that individuals with a lower ability to sustain and control
attention to bodily sensations tended to report experiences associated with

Community 3.
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that participants who tended to experience their body as safe
and trustworthy to a lesser degree have experiences associated
with disturbing experiences [i.e., high scorings on Community
3 (Disturbance)].

4.5.2. Role of trait interoceptive bodily awareness
in the relationship between art experience and
communities

Next, we assessed whether relatively more awareness
of one’s body (MAIA-2) might modulate how we attend to
bodily experience and in turn, magnify art appreciation (Jung
et al., 2017; Brinck, 2018; Schino et al., 2021). To address
this question, we investigated whether MAIA-2 moderated
the relationship between the four Communities and art
appraisal (Liking, Interest, and Meaning) by adding body
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TABLE 4 Summary of regression analysis for art experience.

Variable Community B SEg 8 t Sig. (p)
Awe (Intercept) 452 | 0.11 | 0.00 | 39.39 | <0.001**

1 Presence 0.18 | 0.17 | 0.10 1.05 0.294

2 Proprioception | 0.34 | 0.21 | 0.18 1.65 0.100

3 Disturbance 0.65 | 022 | 035 | 3.00 @ 0.003**

4 Interoception 0.05 | 0.18 | 0.03 0.28 0.778
Liking (Intercept) 6.03 | 0.07 | —0.00 | 81.50 | <0.001**

1 Presence —0.02 | 0.11 | —0.02 | —0.18 0.857

2 Proprioception | 0.46 | 0.13 | 0.38 3.47 0.001**

3 Disturbance 0.01 | 0.14 | 0.01 0.10 0.923

4 Interoception —0.04 | 0.12 | —0.04  —0.36 0.715
Meaningful (Intercept) 4.61 | 0.09 | 0.00 | 50.03 | <0.001**

1 Presence —-0.02 | 0.14 & —0.02 | —0.17 0.863

2 Proprioception | 0.52 | 0.17 | 0.35 3.13 0.002**

3 Disturbance —0.11 | 0.17 | —0.07 | —0.61 0.542

4 Interoception 0.12 | 0.15 | 0.08 0.84 0.404
Interest (Intercept) 437 | 0.12 | 0.00 | 36.41 | <0.001**

1 Presence —0.18 | 0.18 & —0.09 | —0.98 0.327

2 Proprioception | 0.87 | 0.21 | 0.44 4.05 | <0.001**

3 Disturbance 0.08 | 023 | 0.04 0.35 0.726

4 Interoception 045 | 019 | 023 | 239 | 0.018*
Self-reflection (Intercept) 3.87 | 0.11 | —0.00 | 34.27 | <0.001**

1 Presence 0.04 | 0.17 | 0.02 0.21 0.836

2 Proprioception | 0.57 | 0.20 | 032 | 2.84 | 0.005**

3 Disturbance 045 | 021 | 025 | 212 | 0.035**

4 Interoception 0.18 | 0.18 | 0.19 0.01 0.314
Perspective (Intercept) 512 | 0.10 | 0.00 | 51.73 | <0.001**
Change 1 Presence 0.17 | 0.15 | 0.10 1.11 0.267

2 Proprioception | 0.62 | 0.18 | 038 | 3.47 | 0.001**

3 Disturbance 034 | 019 | 0.21 1.83 0.069

4 Interoception —0.18 | 0.16 & —0.11 | —1.12 0.263
Transformation | (Intercept) 330 | 0.10 | —0.00 | 51.73 | <0.001**

1 Presence —0.22 | 0.16 | —0.12 | 31.69 0.164

2 Proprioception 1.05 | 0.19 | 0.60 | —1.40 | <0.001**

3 Disturbance 0.68 | 020 & 039 | 564 | 0.001**

4 Interoception 0.04 | 039 | 0.02 3.47 0.800

B, unstandardized regression coefficient; SEg, standard error of the coefficient; g,
standardized coefficient. Asterisks indicate significant p-values, uncorrected. Bold values

indicate significant p-values after Bonferroni correction p = 0.006 (0.05/8).

awareness as an interaction term with the Communities to the
regression models predicting appraisal. Interoception did not
moderate the relationship between the four Communities
and the appraisal ratings

full results).
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4.6. What do visitors spontaneously report
about bodily experiences with installation
art?

As a last step, we looked at the open-ended answers to
further address our first research question regarding what bodily
experiences visitors report.

4.6.1. Qualitative content analysis

A total of 235 qualitative records from the final participant
sample were obtained (see descriptive demographic statistics in
Supplementary Table 1), with 36 records not used for the analysis
because responses did not mention experiences related to the body,
which was specially asked for in the open question, or participants
responded with only a single word, leaving a sample of N = 199
for the qualitative analysis. Each response included, on average
two mentions of experiences related to the body. Response data
were analyzed in a bottom-up manner using inductive content
analysis (ICA), a form of qualitative content analysis (Thomas,
2006; Bengtsson, 2016; Kyngis, 2020; Bingham and Witkowsky,
2022).

Table 5 shows the final 12 categories of bodily experiences
reported by the visitors. The semantic categories are depicted in
decreasing order of occurrence in the descriptions collected.

4.6.1.1. Example written responses for communities

To connect the results of our qualitative analysis with our
quantitative analysis, we categorized the qualitative categories into
the four Communities from the network analysis where applicable
(see row “Community” in Table 5) after we had analyzed the
quantitative data. For these communities, written examples of what
the experience type based on the community might have felt like
for the participants are given in the last column. Three categories
(body trusting, new/heightened body experience, and awareness
of the body in relation to the net) were not explicitly captured by
our communities. Thus, we specifically focus on these categories in
the following.

Many participants reflected on their trust in and abilities
of their body (N = 39, labeled “Body Trusting”), with many
reporting that they were able to overcome physical limitations or
challenges over time and by trusting their own bodies. Based on
the exploration of the MAIA-2 subscales in our previous analysis,
we assume that participants who tended to experience their bodies
as safe and trustworthy tend to have a more positive and less
disturbing/distracting art experience.

Eleven participants reported that they had new or intensified
bodily experiences, e.g., “I felt aware of my body in a way I
didn’t before”. While we do assume that the body trusting category
was rather largely based on the nature of the case installation
artwork, we would suggest including an assessment on whether
visitors experience new or heightened awareness/feelings of their
body in future assessments of installation art, which he had not
been captured in our items but seems to be an important aspect,
which has been described with other installation artworks. For
example, Kessels and Schrenk (2022) discuss the installation Tight
Roaring Circle (1997) by Dana Caspersens, William Forsythes,
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TABLE 5 Coding scheme to categorize visitors’ bodily experience of the installation, characteristic terms, and frequency.

Category Community N % Criteria Sample responses ‘

Awareness of 2 51 | 25.63% | Reflecting about steps/movement/body “I liked the movement on all fours.”; “[...] intuitive

movement coordination/body control/type of motions, like sitting down and walking became more
movement (e.g., bent over, upright, reflected.” “Upright locomotion was difficult in part
slow, like a spider), awareness of because the net gives way easily. I automatically wanted
movement type: laying, sitting, crawling, | to hold on and move bent over.”; “Finding balance was
climbing, small steps, upright/bent the hardest part of the installation. The coordination of
position one’s own body and the movements with what one sees

was difficult for me and became apparent in my
exhaustion.”

Temperature 4 46 23.12% Heat, sweating, warmth, thirst, blood “I noticed that my body had to work really hard, because

rushing to head after I was out of the installation again, I was hot.”;
“Sweaty hands and feet.”

Body shaking 3 44 | 22.11% | Body parts shaking, tingling, trembling, “My legs were like pudding and I was shaking slightly.”;
shaky, soft knees, legs such as pudding, “Short uncertainty because of the slopes and the wobbly
wobbly knees, unsteady, nervous, ground.”
restlessness

Body trusting _ 39 | 19.60% | Trusting one’s own body; reflecting “My body brought me into the installation. It
about one’s own body’s capabilities/lack accompanied me there and made it possible for me to
of control; accepting or overcoming take one step after the other on the net. When I felt I
one’s body’s limitations, becoming more needed more support, I used my arms and hands to hold
confident/self-assured in walking on.”; “Towards the end, I became more confident, and I

trusted my body more.”

Physical effort 3 38 19.10% Physical effort/exhaustion, challenge, “[...] overcoming one’s own barriers”; “Physical border
overcoming boundaries, uneasiness experience expressed in rapid breathing and soft legs.”;

Awareness of body 1/2 38 | 19.10% | Weightlessness, lightness, flying, “I was often thinking of my own physical weight and

weight hovering, floating, being in space, being position on the wire netting. Even more so when directly
carried/captured, feeling over the highest section of the atrium.” “I felt free, and
heavy/gravity/one’s weight, flying with a different perception of gravity.”

Balance/body 2 29 | 14.57% | Beingaware of/keeping balance, sense of | “Due to the soft and different yielding ground, many

tension equilibrium, stability, muscle tension different muscle groups are used for stabilization.”; “It

was like floating in the air...together with the feeling of
having to be super mindful of every muscle in the body.
Almost meditative.”

Awareness of body _ 24 | 12.06% | Feeling the net adapting to one’s body “One is aware of one’s size and shape in relation to the

in relation to net weight, awareness of the body in net. How one sets oneself apart, intervenes, fits in.”; “My
relation to net, noticing how the body body felt securely supported by the net. The soft and
moved differently due to givens of net, elastic surface allowed me to assess my body weight much
focus on the material of installation better than on solid ground and I realized that I am

heavier than I usually thought.”; “I focused on the metal
netting...”

Revival/adrenaline 1 21 10.55% Awake, revival, reactive, euphoria, “Adrenaline”; “euphoria”
energy, elation, excitement, arousal,
alert, adrenaline

Vertigo 3 19 9.55% Vertigo; feeling dizzy, malaise, nausea, “Vertigo at first, then lightness of the body.”; “Dizziness
fluttering/fear/tension/lump/funny and strong tingling in the abdomen when looking down.”
feeling in the stomach

Heartbeat 4 18 9.05% Heartbeat, palpitations, rapid pulse “My heart was pounding wildly.”; “[...] heartbeat was

faster,”

Resistance 3 13 6.53% Feeling unable to move, tense, stiff, “Although I could move freely, my body felt shaky and
paralyzed; body resists reluctant.”; “Not wanting to move away from a stable

point.”

Awareness of other 3 12 6.03% Feeling other people’s movements; “Noticing and feeling the movement of the other

visitors feeling the net move, feeling vibrations participants was interesting and influenced me in my
through the others approach from time to time.”;

“You learn very quickly how to move and you notice
from the vibrations when other people enter the net.”

New/heightened _ 11 5.53% General body awareness “I felt aware of my body in a way I didn’t before.”;

body experience intensified/other body feelings “intensified body sensation”

Breathing 4 8 4.02% Being aware of breathing/noticing faster “[...] breathing got faster”; “[.... ] fast breathing [...]”

breath

Community numbers correspond to 1 = Presence; 2 = Proprioception; 3 = Disturbance; 4 = Interoception. The category “Awareness of Body Weight” was categorized both into Communities 1

(Presence) and 2 (Proprioception) because it addresses awareness of weight (Community 2 Proprioception), as well as feeling weightless (Community 1 Presence).
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and Joel Ryans, which consists of a giant white bouncy castle at
the Roundhouse London. Once entering the bouncy castle, the
most natural movements become mannered and thus palpable:
the installation gives visitors the opportunity to experience new
proprioceptive and interoceptive sensations.

Interestingly, a fair number of participants (N = 24) reflected
upon their physical relation to the net, such as how it responds to
one’s moving in terms of giving in to weight and shaking or how
one’s body size fits in (e.g., “One is aware of one’s size and shape in
relation to the net. How one sets oneself apart, intervenes, fits in”).
One individual specifically reported that they enjoyed feeling the
vibrations while lying on the net (“I like that I can feel the vibrations
of others while lying down”). This experience type would be mostly
related to feeling a “part of the art,” which was part of Community
1 (Presence). However, besides the participatory aspect, we want to
emphasize that this category summarizes an important aspect of
the experience of installation art that we did not capture in our
review above yet, which is that visitors engage with and are aware
of the physical properties of the artwork in relation to their own
bodies. This illustrates that installation art is not viewed from a
distance but is always experienced in relation to one’s body and
interaction with it, which should be included in future assessments
of installation art.

5. Discussion

This study outlined the ways the body is addressed in
installation art and discussed its role in the appreciation of such
artworks. Overall, we identified a significant need to consider
and empirically assess the role of the body in the experience of
installation art. We aimed to fill that gap by capturing visitors’
subjective bodily experiences in an installation art piece (Tomads
Saraceno’s installation in orbit) using a mixed-methods design
(qualitative content analysis and network analysis of quantitative
data) to explore the relationship between bodily experience,
individual differences in body awareness, and art experience.

We chose 28 body experience items to capture which kinds of
subjective bodily experiences individuals might report and could
group them into four communities using a network modeling
approach to illustrate their connections. Two communities entailed
body-items related more to bodily positions and movements of
the body vs. inner aspects. Experiences related to sensing one’s
outer body and movements were categorized as Proprioception
(Community 2) (i.e., perception of muscle tensions, movement,
posture, and balance), while experiences related to sensing one’s
inner body were termed Interoception (Community 4) (i.e.,
perception of sensations from inside the body related to internal
organ function, such as heartbeat and respiration; Mehling et al,
2009). Community 3 (Disturbance) involved items that might
especially cause a disturbance or rupture of one’s bodily schema
in terms of, e.g., stability and orientation, potentially allocating an
attentional switch to the conscious experience of one’s body while
being in the installation (Jeli¢ et al., 2016). Finally, Community 1
(Presence) reflected experiences capturing the important element of
participation and how installation art can make one aware of one’s
existence and presence in the space (No¢, 2000; Bishop, 2005).
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Regarding the role of the communities in the art experience,
we found that especially Proprioception (Community 2) played an
important role in the evaluation of the art (Interest, Liking, and
Meaning) and transformative outcomes (Self-reflection, Perspective
Change, and Transformation). Thus, we recommend that future
research in installation art should assess experiences related
to Community 2 Proprioception as it shows relations to art
appreciation. Using our suggestion, future studies ought to test
the hypothesis that more reported proprioceptive experiences,
above other experiences, lead to more intense and impactful
art experience, as suggested in our theoretical and anecdotal
review (Best, 2002; Bishop, 2005; Montero, 2006; Lanzoni, 2009;
Rebentisch, 2012; Shusterman, 2012).

Interestingly, =~ Community 3  Disturbance  predicted
Transformation. This finding supports theoretical arguments
that suggest a key role of disruption within the process of
transformation in art experience (Pelowski et al., 2017; Kithnapfel
and Fingerhut, forthcoming). In this line, we also found that
Community 3 Disturbance predicted Awe, an emotion that had
been specifically associated with self-relevance and transformation
(Keltner and Haidt, 2003; Shiota et al., 2007; Schneider, 2009;
Cohen et al., 2010; Silvia and Nusbaum, 2011; Yaden et al., 2017;
Fingerhut and Prinz, 2018, 2020). Transformation may especially
occur in situations where there is a new relation to the environment
and routines become disturbed and not fluent. Indeed, the kind
of movement the installation affords in the net can be in such
a way function as a bodily disturbance. Furthermore, certain
“triggers”, such as feeling chills or being watched, can shift the
visitors” attention to the self, inducing reflection (Pelowski, 2015).
In addition, a kind of physical intervention or even rupture of our
body in the installation (Jeli¢ et al., 2016; Jeli¢ and Stanici¢, 2021)
might be central for a deeper awareness during art engagement
and thus for transformative outcomes. It might be that, after all
that, the way installation addresses the body “interrupts, challenges
and engages us in a way that is directed at something beyond the
ordinary” and induces a “perspectival change that we value in art”
(Fingerhut, 2018, p. 87).

All four communities based on the network analysis were also
captured in the open-ended questions, indicating that they are
part of the art experience. Thus, future studies assessing the art
experience of installation art should at least assess some items
pertaining to all four communities to capture a broad range, as
well as more disturbing or negative experiences (see Community 3
Disturbance) if interested in transformative outcomes. In addition,
we suggest assessing experiences related to new or heightened
bodily experience and how one feels in relation to the artwork and
space, which were revealed to be essential experience aspects via the
complementary bottom-up qualitative but not directly captured in
our top-down body items/communities.

Regarding emotional experience, surprisingly, we found a floor
effect of wonder ratings. It has been argued that many emotions,
including wonder, have specific embodiment or somatic profiles
(Fingerhut and Prinz, 2018, 2020). Wonder, as examined in studies
on emotional faces (e.g., Feleky, 1914) or depictions of wonder
in artworks (e.g., Self-Portrait by Franz Xaver Messerschmidt,
1976), may vyield a slack jaw, widening of eyes, a slight lift of
brows, or a head lift. To feel wonder, one might thus have
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to remain rather static and transfixed (Fingerhut and Prinz,
2018) to save processing resources for the high perceptual
and cognitive engagement that are typical of wonder (also see
“stopping for knowledge” and similar arguments (Sarasso et al.,
2020; Fingerhut and Kithnapfel, forthcoming). Similarly, it has
been argued that high body awareness may also be contrary to
absorbing, harmonious, and wonderous experiences (Pelowski and
Alkiba, 2011). One fascinating outcome of our study was that we
found a possible dissociation of awe from wonder that is often
treated as similar in the literature. While participants gave overall
very low ratings for wonder (M = 1.77), the awe ratings were
relatively high (M = 4.52). As we have argued, wonder might
have a more cognitive sub-emotional component than the more
straightforward, overwhelming awe (Fingerhut and Prinz, 2018).
This form of cognitive complexity or challenge might lack from
our installation art piece constitutes a rather bodily challenge.
Similar things might be said regarding the spiritual sub-emotional
component of wonder: veneration might not relate as well to the
playful engagement required to engage Saraceno’s work. Future
research with installation art needs to refine this relationship
between bodily involvements and wonder experiences.

We assessed whether participants who generally attend to their
body more than others (as measured by the MAIA-2) report
more/specific bodily experiences. We found that the body trusting
subscale drove the only found effect of the MAIA-2 on Community
3 (Disturbance). This indicates that participants who generally feel
less safe in their bodies also rated the Disturbance items higher.
We note that this effect is very specific to the installation, which
makes visitors deal with the fear of height and trusting their
body in the net, which suggests that individual differences in the
MATA-2 might not be related to overall bodily art experience other
than those related to height and insecurity characteristics of the
case installation. This effect also fits our finding that participants
who enjoyed their bodily experience reported higher liking and
meaning, indicating a relationship between enjoying/appreciating
ones bodily experience and art evaluation. Furthermore, this
suggests that body awareness/experience that is uncomfortable or
not enjoyed might also have a negative outcome, as has been argued
previously: if individuals feel rather uncomfortable, unsure, or
insecure in a situation, this might be enhanced by body awareness
and lead to reduced attention on the artwork (Pelowski et al., 2014).

We also found no moderation of the MAIA-2 score on the
relationship between the communities and art experience, also
suggesting no role of individual differences in body awareness
for art experience. This null result might also be because
the MAIA-2 is mainly concerned with inner bodily sensations.
Nevertheless, we chose MAIA-2 to be the best fit for assessing body
awareness among available body awareness trait questionnaires,
which focus on the awareness of internal bodily sensations
(Miller et al, 1981), sensitivity to bodily processes (Shields
et al., 1989), subjective experiences of organs and the autonomic
nervous system (Porges, 1993), or the tendency to integrate body
sensations into conscious awareness to guide decision making and
behavior (Daubenmier, 2005, also see Three-domain Interoceptive
Sensations Questionnaire, Vlemincx et al., 2021; Interoceptive
Confusion Questionnaire, Brewer et al., 2016). This also calls for
a validated survey assessing general body awareness, also covering
proprioceptive, kinesthetic, and exteroceptive dimensions besides
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interoceptive ones. To summarize, whether the appreciation of the
bodily experience and bodily participation in the artwork really is
an integral part of the art evaluation and assessment of its quality
needs to be addressed in future studies using to-be-developed
general trait body awareness surveys.

6. Caveats, implications for future
research, and conclusion

This study has limitations. We aimed to conduct and analyze
a unique case study, and our presented results, therefore, cannot
generalize to other artworks. However, we are confident that due to
our rather large participant sample, we were able to cover a good
range of variety in responses.

Thus, future analyses should include a broader range of
installation art. We also hope that future studies will formulate
more focused hypotheses, such as, e.g., increased body awareness,
and relatively more bodily experience could make the installation
art encounter more intense, resonant, or memorable, as was
suggested in the theoretical literature (e.g., Best, 2002; Oliveira et al,
2003; Robinson, 2012) and based on our finding of the positive
association of art experience outcomes (i.e., liking, meaning, and
interest) and bodily experiences related to proprioception. Future
studies could also assess whether bodily experience differs based
on participants’ art interest and knowledge levels, which have been
shown to impact aesthetic experience with other art forms (see
Specker et al, 2020 for review). A unified and validated body
experience survey is needed to compare findings from different
installation artworks. A further complication comes with the field
of embodied aesthetic emotions (such as wonder and interest):
engagement and evaluative elements share embodied resources
(Fingerhut and Kihnapfel, forthcoming). This can make it hard
to identify which bodily responses are necessitated by the artwork
(to experience it at all) and which contribute to an embodied
evaluation of the artwork. This problem more directly might
pertain to installation art.

While our study was survey-based, future studies could also
add recordings of the physiological data (e.g., see suggestions in
Schino et al,, 2022) and track participants’ amount of movement
(e.g., Kithnapfel et al., 2023) to capture more objective indicators of
physical engagement, followed by subjective reports to get insight
how specific engagement might have felt.

Future studies could also employ installation artworks that
do not evoke such direct and powerful corporeal effects such as
by disturbing visitors’ balance, stability, and upright position but
instead creating experimental conditions by making participants
aware of their body (e.g., via a body scan meditation, also
see Dekeyzer, 2022 for a new meditation method based on
proprioception to experience artworks starting from the body),
or instructing one experimental group to specifically attend to
their body while experiencing art. Future studies could also
assess participants’ experience with body exercises (e.g., body scan
meditation, yoga). Finally, we did not assess whether participants
read the text about the installation artwork in the museum or on
the museum website. Future studies should avoid this limitation.

We hope to have shown the value of adding qualitative
assessments to the traditional quantitative assessment approach
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in empirical aesthetics, as the qualitative data revealed bodily
experience dimensions that were not yet captured by our top-
down selected body-items. Thus, this might help avoid biases
on the researcher’s side. Our study is an example application of
methodological triangulation (i.e., using different methodologies to
approach the same topic; Todd et al., 2004). We recommend this
mixed-methods design when investigating types of art experiences
with installation art or other art genres that have yet to be
systematically studied.

Our study also has broader implications. Unlocking the body’s
role may be important for understanding the impact and value of
art. Especially in times of increasing digital presence, installation
art offers an in-person interaction and bodily experience, making it
potentially a higher valued and comparably intense art experience.
Indeed, contemporary art practice has increasingly turned toward
the production of physical experiences (von Hantelmann, 2014;
Kessels and Schrenk, 2022; Spence, 2022)—a movement that has
been described as the “sensorial turn” (Levent et al., 2014, p. xvii),
“experiential turn” (von Hantelmann, 2014), or “participation age”
(Almenberg, 2010, p. 3). Insights on the role of heightened body
awareness in experiencing profound or transformative states can
help artists, curators, and museums to create more engaging and
immersive experiences for visitors.

That said, with our theoretical review, we have made an
argument for the central role of the body in the reception and
appreciation of installation art. With our in situ ecologically valid
case study, we showed that people report a wealth of bodily
experiences when being asked about their experience, indicating
a special role of proprioceptive and disturbing experiences
for appreciation, with the latter specifically playing a role in
transformative outcomes. Together, we hope to have planted the
seed for a future embodied aesthetics of (installation) art that
considers the multifaceted embodied responses we described.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement
The studies involving human participants were reviewed
and approved by University of Vienna Ethics Committee. The

patients/participants provided their written informed consent to
participate in this study.

Author contributions

CK conceived the study, collected data, preprocessed and
analyzed data, and wrote the manuscript. CK, MP, and JF designed

Frontiersin Psychology

20

10.3389/fpsyg.2023.1192689

the study. MP and JF edited and provided comments on the
finalized manuscript. All authors contributed to the article and
approved the submitted version.

Funding

The this supported by the
Forderungsstipendium nach dem StudFG at the University of

writing  of study was
Vienna, funded by the Federal Ministry Republic of Austria
for Education, Science and Research, and a grant to MP
and JF from the EU Horizon 2020 TRANSFORMATIONS-
17-2019, Societal Challenges and the Arts (870827—ARTIS,

Art and Research on Transformations of Individuals
of Society). JFs work on this MS has been supported
in part by Croatian Science Foundation under the
project UIP-2020-0213009.

Acknowledgments

The authors are grateful to Falk Wolf (curator of K21) and the
K21 (Kunstsammlung NRW, Diisseldorf, Germany) for access to
the installation, Hannah Kruft for helping with the data collection,
and Prof. Markus Schrenk, Juliane Zetschke, the PropArt team
(Heinrich-Heine Universitit, Diisseldorf), the EVA lab, and the
ARTIS lab (University of Vienna), for valuable feedback on
this study.

Conflict of interest

The authors declare that the research was conducted
in the absence of any commercial or financial relationships
that could be
of interest.

construed as a potential  conflict

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2023.
1192689/full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1192689
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1192689/full#supplementary-material
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Kuhnapfel et al.

Ackermann, M., and Saraceno, T., Hamburger Bahnhof - Museum fir
Gegenwart - Berlin, and Stiftung Kunstsammlung Nordrhein-Westfalen (eds.).
(2011). Tomds Saraceno: Cloud Cities; [anlifllich der Ausstellung “Tomds
Saraceno. Cloud Cities” vom 15. September 2011 bis 15. Januar 2012 in der
Nationalgalerie im Hamburger Bahnhof, Museum fiir Gegenwart Berlin und
der Installation “In den Umlaufbahnen” vom 10. Februar 2012 bis Herbst
2012 in der Kunstsammlung Nordrhein-Westfalen, K21 Stindehaus, Diisseldorf].
Berlin: Distanz-Verl.

Almenberg, G. (2010). Notes on Participatory Art: Toward a Manifesto
Differentiating It From Open Work, Interactive Art and Relational Art. Central Milton
Keynes: AuthorHouse.

Bengtsson, M. (2016). How to plan and perform a qualitative study using content
analysis. NursingPlus Open 2, 8-14. doi: 10.1016/j.npls.2016.01.001

Bennett, N. P. (2019). Floating in space: disembodied experiences of being held
tightly by the vast emptiness in Turrell’s “perfectly clear. PARtake: The Journal of
Performance As Research. 2. doi: 10.33011/partake.v2i2.425

Berlucchi, G., and Aglioti, S. M. (2010). The body in the brain revisited. Exp. Brain
Res. 200, 25-35. doi: 10.1007/s00221-009-1970-7

Berlyne, D. E. (1971). Aesthetics and Psychobiology. New York, NY: Appleton
Century Crofts.

Best, S. (2002). What is affect?
of contemporary installation art. Aust.
doi: 10.1080/14434318.2002.11432712

Bingham, A. J., and Witkowsky, P. (2022). “Deductive and inductive approaches
to qualitative data analysis,” in Analyzing and Interpreting Qualitative Data: After
the Interview, eds C. Vanover, P. Mihas, and J. Saldafa (Los Angeles, LA: SAGE
Publications), 133-146.

Considering the affective dimension
New Zealand ]. Art 3, 207-225.

Bishop, C. (2005). Installation Art: A Critical History. London: Tate.

Boehling, S. (2016). Spektakulir auf dem Netz,” in Orbit. Available online at:
(accessed June 01, 2023).

Bornemann, B., Herbert, B. M., Mehling, W. E., and Singer, T. (2015). Differential
changes in self-reported aspects of interoceptive awareness through 3 months of
contemplative training. Front. Psychol. 5, 1504. doi: 10.3389/fpsyg.2014.01504

Bourriaud, N., Pleasance, S., and Woods, F. (2002). Relational Aesthetics. Dijon: les
Presses du réel.

Brewer, R., Cook, R., and Bird, G. (2016). Alexithymia: a general deficit of
interoception. R. Soc. Open Sci. 3, 150664. doi: 10.1098/rs0s.150664

Brieber, D., Nadal, M., and Leder, H. (2015). In the white cube: museum
context enhances the valuation and memory of art. Acta Psychol. 154, 36-42.
doi: 10.1016/j.actpsy.2014.11.004

Brinck, 1. (2018). Empathy, engagement, entrainment: the interaction dynamics
of aesthetic experience. Cogn. Process. 19, 201-213. doi: 10.1007/s10339-017-
0805-x

Budd, M. (1995). Values of Art: Painting, Poetry, and Music. London: Penguin.

Bukdahl, E. M. (2015). Embodied creation and perception in Olafur Eliasson’s and
Carsten Holler’s projects. J. Somaesthet. 1, 160-181. doi: 10.5278/0js.jos.v1i0.1076

Bukdahl, E. M. (2019). The Interaction Between Design, Art and Technology.
Lecture at the conference, Bodies of Design: Somaesthetic Perspectives on Technology
at The Center for Body, Mind, and Culture. Available online at:

(accessed June 01, 2023).

Caldarola, E. (2020). On experiencing installation art. J. Aesthet. Art Crit. 78,
339-343. doi: 10.1111/jaac.12734

Chatterjee, A., and Vartanian, O. (2016). Neuroscience of aesthetics: neuroscience
of aesthetics. Ann. N. Y. Acad. Sci. 1369, 172-194. doi: 10.1111/nyas.13035

Chin, A. (2013). Tomas Saraceno Puts You in Orbit. Available online at:
(accessed June 01, 2023).

Christensen, A. P. (2018). NetworkToolbox: methods and measures for
brain, cognitive, and psychometric network analysis in R. R J. 10, 422-439.
doi: 10.32614/R]J-2018-065

Christensen, A. P., Cardillo, E. R., and Chatterjee, A. (2022). What kind of impacts
can artwork have on viewers? Establishing a taxonomy for aesthetic impacts. Br. J.
Psychol. 114, 335-51. doi: 10.31234/osf.io/nt59q

Christensen, A. P., Cotter, K. N., and Silvia, P. J. (2019). Reopening openness to
experience: a network analysis of four openness to experience inventories. J. Pers.
Assess. 101, 574-588. doi: 10.1080/00223891.2018.1467428

Christensen, A. P., and Golino, H. (2021). Estimating the stability of psychological
dimensions via Bootstrap Exploratory Graph Analysis: a Monte Carlo simulation and
tutorial. Psych 3, 479-500. doi: 10.3390/psych3030032

Frontiersin

10.3389/fpsyg.2023.1192689

Christensen, A. P., Golino, H., and Silvia, P. J. (2020). A psychometric network
perspective on the validity and validation of personality trait questionnaires. Eur. J.
Pers. 34,1095-1108. doi: 10.1002/per.2265

Christensen, J. F., Azevedo, R. T., and Tsakiris, M. (2021). Emotion matters:
different psychophysiological responses to expressive and non-expressive full-body
movements. Acta Psychol. 212, 103215. doi: 10.1016/j.actpsy.2020.103215

Christensen, J. F., Gaigg, S. B., and Calvo-Merino, B. (2018). I can feel my
heartbeat: dancers have increased interoceptive accuracy. Psychophysiology 55, e13008.
doi: 10.1111/psyp.13008

Coburn, A., Vartanian, O., Kenett, Y. N., Nadal, M., Hartung, F., Hayn-
Leichsenring, G., et al. (2020). Psychological and neural responses to architectural
interiors. Cortex 126, 217-241. doi: 10.1016/j.cortex.2020.01.009

Cohen, A. B, Gruber, ], and Keltner, D. (2010). Comparing spiritual
transformations and experiences of profound beauty. Psycholog. Relig. Spiritual. 2,
127-135. doi: 10.1037/a0019126

Collier, R. (2016). Why Are People Queuing for Hours for a 30-Second Glimpse
of Some Light-Up Pumpkins? Available online at:

(accessed June 01, 2023).

Cox, R. F. A,, and van Klaveren, L.-M. (2022). The embodied experience of abstract
art: an exploratory study. Open Sci. Frame. doi: 10.31219/o0sf.io/s4nry

Crowther, P. (1993). Art and Embodiment: From Aesthetics to Self-consciousness.
Oxford; New York, NY: Clarendon Press; Oxford University Press.

Csérdi, G., and Nepusz, T. (2006). The igraph Software Package for Complex
Network Research. Available online at:

(accessed March 15, 2023).

Daubenmier, J. J. (2005). The relationship of yoga, body awareness, and body
responsiveness to self-objectification and disordered eating. Psychol. Women Q. 29,
207-219. doi: 10.1111/j.1471-6402.2005.00183.x

Dekeyzer, B. (2022). From within the body: proprioceptive art experiences in the
museum. J. Vis. Liter. 41, 29-45. doi: 10.1080/1051144X.2021.1994731

Dewey, J. (1934). Art as Experience. New York, NY: Perigee.
Dewey, J. (1980). Art as Experience. New York, NY: Perigee.

Divisare (2013). Tomds Saraceno in Orbit. Available online at:
(accessed June 01, 2023).

Djebbara, Z., Fich, L. B., Petrini, L., and Gramann, K. (2019). Sensorimotor
brain dynamics reflect architectural affordances. Proc. Natl. Acad. Sci. U. S. A 116,
14769-14778. doi: 10.1073/pnas.1900648116

Dufrenne, M. (1973). The Phenomenology of Aesthetic Experience. Evanston:
Northwestern University Press.

Eggart, M., Todd, J., and Valdés-Stauber, J. (2021). Validation of the
Multidimensional Assessment of Interoceptive Awareness (MAIA-2) questionnaire
in hospitalized patients with major depressive disorder. PLoS ONE 16, €0253913.
doi: 10.1371/journal.pone.0253913

Eliasson, O. (2019). “Olafur Eliasson - in Real Life,” in ed. M. Godfrey Millbank,
London: Tate.

Epskamp, S., Cramer, A. O. J., Waldorp, L. J., Schmittmann, V. D., and Borsboom,
D. (2012). qgraph: network visualizations of relationships in psychometric data. J. Stat.
Softw. 48, 1-18. doi: 10.18637/jss.v048.104

Eskine, K. J., Kacinik, N. A., and Prinz, J. J. (2012). Stirring images: fear,
not happiness or arousal, makes art more sublime. Emotion 12, 1071-1074.
doi: 10.1037/20027200

Farkhatdinov, B. (2014). Beyond Decoding: Art Installations and Mediation of
Audiences. Available online at:
(accessed February 27, 2023).

Feleky, A. M. (1914). The expression of emotions. Psychol. Rev. 21, 33-41.
doi: 10.1037/h0076058

Fingerhut, J. (2018). Enactive aesthetics and neuroaesthetics. Phenomenol.
Mind 80-97. doi: 10.13128/Phe_Mi-23627

Fingerhut, J., and Kithnapfel, C. (forthcoming). “Art and embodied aesthetic
emotions,” in “Being Moved to Interest”: Interestingness, Emotions and 4E Cognition.

Fingerhut, J., and Prinz, J. (2020). Aesthetic emotions reconsidered. Monist 103,
223-239. doi: 10.1093/monist/onz037

Fingerhut, J., and Prinz, J. J. (2018). “Wonder, appreciation, and the value of art,” in
Prog. Brain Res. 237, 107-128. doi: 10.1016/bs.pbr.2018.03.004

Fingerhut, J., and Spee, B. T. M. (forthcoming). Aesthetic emotions, play, and
radical predictive processing of art. Philos. Transacti. R. Soc. B Biol. Sci.


https://doi.org/10.3389/fpsyg.2023.1192689
https://doi.org/10.1016/j.npls.2016.01.001
https://doi.org/10.33011/partake.v2i2.425
https://doi.org/10.1007/s00221-009-1970-7
https://doi.org/10.1080/14434318.2002.11432712
https://www.boehling.de/2016/06/15/in_orbit-tomas-saraceno-k21/
https://www.boehling.de/2016/06/15/in_orbit-tomas-saraceno-k21/
https://doi.org/10.3389/fpsyg.2014.01504
https://doi.org/10.1098/rsos.150664
https://doi.org/10.1016/j.actpsy.2014.11.004
https://doi.org/10.1007/s10339-017-0805-x
https://doi.org/10.5278/ojs.jos.v1i0.1076
https://static1.squarespace.com/static/589ca18d2e69cf97194dca5b/t/5e8e852b8b4cd53cb14cac69/1586457070155/LiuWa_Art%26Technology.pdf
https://static1.squarespace.com/static/589ca18d2e69cf97194dca5b/t/5e8e852b8b4cd53cb14cac69/1586457070155/LiuWa_Art%26Technology.pdf
https://static1.squarespace.com/static/589ca18d2e69cf97194dca5b/t/5e8e852b8b4cd53cb14cac69/1586457070155/LiuWa_Art%26Technology.pdf
https://doi.org/10.1111/jaac.12734
https://doi.org/10.1111/nyas.13035
https://www.designboom.com/art/tomas-saraceno-puts-you-in-orbit/
https://www.designboom.com/art/tomas-saraceno-puts-you-in-orbit/
https://doi.org/10.32614/RJ-2018-065
https://doi.org/10.31234/osf.io/nt59q
https://doi.org/10.1080/00223891.2018.1467428
https://doi.org/10.3390/psych3030032
https://doi.org/10.1002/per.2265
https://doi.org/10.1016/j.actpsy.2020.103215
https://doi.org/10.1111/psyp.13008
https://doi.org/10.1016/j.cortex.2020.01.009
https://doi.org/10.1037/a0019126
https://www.newstatesman.comx/culture/2016/07/why-are-people-queuing-hours-30-second-glimpse-some-light-pumpkins
https://www.newstatesman.comx/culture/2016/07/why-are-people-queuing-hours-30-second-glimpse-some-light-pumpkins
https://www.newstatesman.comx/culture/2016/07/why-are-people-queuing-hours-30-second-glimpse-some-light-pumpkins
https://doi.org/10.31219/osf.io/s4nry
https://www.semanticscholar.org/paper/The-igraph-software-package-for-complex-network-Cs%C3%A1rdi-Nepusz/1d2744b83519657f5f2610698a8ddd177ced4f5c
https://www.semanticscholar.org/paper/The-igraph-software-package-for-complex-network-Cs%C3%A1rdi-Nepusz/1d2744b83519657f5f2610698a8ddd177ced4f5c
https://www.semanticscholar.org/paper/The-igraph-software-package-for-complex-network-Cs%C3%A1rdi-Nepusz/1d2744b83519657f5f2610698a8ddd177ced4f5c
https://doi.org/10.1111/j.1471-6402.2005.00183.x
https://doi.org/10.1080/1051144X.2021.1994731
https://divisare.com/projects/234191-tomas-saraceno-in-orbit
https://divisare.com/projects/234191-tomas-saraceno-in-orbit
https://doi.org/10.1073/pnas.1900648116
https://doi.org/10.1371/journal.pone.0253913
https://doi.org/10.18637/jss.v048.i04
https://doi.org/10.1037/a0027200
https://ore.exeter.ac.uk/repository/handle/10871/29842
https://doi.org/10.1037/h0076058
https://doi.org/10.13128/Phe_Mi-23627
https://doi.org/10.1093/monist/onz037
https://doi.org/10.1016/bs.pbr.2018.03.004
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Kuhnapfel et al.

Finisguerra, A., Ticini, L. F., Kirsch, L. P, Cross, E. S., Kotz, S. A., and Urgesi,
C. (2021). Dissociating embodiment and emotional reactivity in motor responses to
artworks. Cognition 212, 104663. doi: 10.1016/j.cognition.2021.104663

Frank, P. (2013). Tomds Saracenos “In Orbit” Is His Largest Exhibition to Date.
Available online at:
(accessed June 01, 2023).

Freedberg, D., and Gallese, V. (2007). Motion, emotion and empathy in
esthetic experience. Trends Cogn. Sci. 11, 197-203. doi: 10.1016/j.tics.2007.
02.003

Gallagher, S. (2018). “Building a stronger concept of embodiment,” in The Oxford
Handbook of 4E Cognition, eds A. Newen, L. De Bruin, and S. Gallagher (Oxford:
Oxford University Press), 352-368.

Golino, H., Christensen, A., Moulder, R., Garrido, L. E., and Jamison, L. (2022).
EGAnet: Exploratory Graph Analysis — a Framework for Estimating the Number of
Dimensions in Multivariate Data using Network Psychometrics. Available online at:

(accessed March 15, 2023).

Golino, H., Shi, D., Christensen, A. P., Garrido, L. E., Nieto, M. D., Sadana, R., et al.
(2020). Investigating the performance of exploratory graph analysis and traditional
techniques to identify the number of latent factors: a simulation and tutorial. Psychol.
Methods 25, 292-320. doi: 10.1037/met0000255

Golino, H. F., and Demetriou, A. (2017). Estimating the dimensionality of
intelligence like data using Exploratory Graph Analysis. Intelligence 62, 54-70.
doi: 10.1016/j.intell.2017.02.007

Golino, H. F., and Epskamp, S. (2017). Exploratory graph analysis: a new approach
for estimating the number of dimensions in psychological research. PLoS ONE 12,
€0174035. doi: 10.1371/journal.pone.0174035

Greb, F., Elvers, P., and Fischinger, T. (2017). Trends in empirical aesthetics: a
review of the journal Empirical Studies of the Arts from 1983 to 2014. Empir. Stud.
Arts 35, 3-26. doi: 10.1177/0276237415625258

Gulhan, D., Durant, S., and Zanker, J. M. (2021). Similarity of gaze patterns
across physical and virtual versions of an installation artwork. Sci. Rep. 11, 18913.
doi: 10.1038/541598-021-91904-x

Hanz, N. (2019). A Spiders Wit: Tomds Saracenos In Orbit. Available online
at:
(accessed June 01, 2023).

Hayn-Leichsenring, G. U. Kenett, Y. N.,, Schulz, K, and Chatterjee, A.
(2020). Abstract art paintings, global image properties, and verbal descriptions:
an empirical and computational investigation. Acta Psychol. 202, 102936.
doi: 10.1016/j.actpsy.2019.102936

Hobbs, R. (2001). “Merleau-Ponty’s phenomenology and installation art,” in
Installations Mattress Factory 1990-1999, eds M. O. B. Luderowski, C. Giannini, and
M. Factory (Pittsburgh, PA: University of Pittsburgh Press).

Jacucci, G., Spagnolli, A., Chalambalakis, A., Morrison, A., Liikkanen, L., Roveda,
S., et al. (2009). “Bodily explorations in space: social experience of a multimodal
art installation,” in Human-Computer Interaction - INTERACT 2009 Lecture Notes
in Computer Science, eds. T. Gross, J. Gulliksen, P. Kotzé, L. Oestreicher, P.
Palanque, R. O. Prates, et al. (Berlin, Heidelberg: Springer Berlin Heidelberg),
62-75.

Jeli¢, A., and Stanici¢, A. (2021). “The memory in bodily and architectural making:
reflections from embodied cognitive science,” in Affective Architectures: More-than-
Representational Approaches to Heritage. Critical Studies in Heritage, Emotion and
Affect. eds J. Micieli-Voutsinas and A. Person-Harm (London; New York: Routledge).

Jeli¢, A., Tieri, G., De Matteis, F., Babiloni, F., and Vecchiato, G. (2016).
the enactive approach to architectural experience: a neurophysiological
perspective on embodiment, motivation, and affordances. Front. Psychol. 7, 481.
doi: 10.3389/fpsyg.2016.00481

Jones, A. (2000). “The 1970s “Situation” and recent installation: Joseph
Santarromanas intersubjective engagements,” in Space Site Intervention - Situating
Installation Art, ed E. Suderburg (Minneapolis, MN: University of Minnesota Press).

Jones, C. (2013). In Orbit Lets Visitors Experience a Vast Cloudscape Suspended
80ft in the Air. Available online at:
(accessed June
01, 2023).

Jung, W.-M., Ryu, Y., Lee, Y.-S., Wallraven, C., and Chae, Y. (2017). Role of
interoceptive accuracy in topographical changes in emotion-induced bodily sensations.
PLoS ONE 12, €0183211. doi: 10.1371/journal.pone.0183211

Kai-Kee, E., Latina, L., and Sadoyan, L. (2020). Activity-Based Teaching in the
Art Museum: Movement, Embodiment, Emotion. Los Angeles, CA: The J. Paul
Getty Museum.

Kapoula, Z., Lang, A. Laa, T.-T., Adenis, M.-S., Yang, Q., Lipede, G.,
et al. (2014). Visiting Richard Serra’s “Promenade” sculpture improves postural
control and judgment of subjective visual vertical. Front. Psychol. 5, 1349.
doi: 10.3389/fpsyg.2014.01349

Keltner, D., and Haidt, J. (2003). Approaching awe, a moral, spiritual, and aesthetic
emotion. Cogn. Emot. 17, 297-314. doi: 10.1080/02699930302297

Frontiersin

10.3389/fpsyg.2023.1192689

Kessels, I, and Schrenk, M. (2022). Propriozeptive Kunst und Ready-mades. Mythos-
Magazin. Available online at:
(accessed June 01, 2023).

Kithnapfel, C., and Fingerhut, J. (forthcoming). 4E Aesthetics: An Empirically
Focused Review.

Kithnapfel, C., Fingerhut, J., Brinkmann, H., Ganster, V., Tanaka, T., Specker, E.,
et al. (2023). How do we move in front of art? How does this relate to art experience?
Linking movement, eye tracking, emotion, and evaluations in an ecologically-valid
gallery setting. doi: 10.31234/osf.io/kx86d

Kyngis, H. (2020). “Inductive content analysis,” in The Application of Content
Analysis in Nursing Science Research, eds. H. Kyngis, K. Mikkonen, and M. Kaaridinen
(Cham: Springer International Publishing), 13-21.

Lanzoni, S. (2009). Practicing psychology in the art gallery: Vernon Lee’s aesthetics
of empathy. J. Hist. Behav. Sci. 45, 330-354. doi: 10.1002/jhbs.20395

Levent, N. S., Pascual-Leone, A., and Lacey, S. (eds.). (2014). The Multisensory
Museum: Cross-Disciplinary Perspectives on Touch, Sound, Smell, Memory, and Space.
Lanham, MD: Rowman & Littlefield.

Levin, K., and Samaras, L. (1975). Lucas Samaras. New York, NY: H. N. Abrams.

Linden, C., and Wagemans, J. (2021). Presenting TaMuNaBe: a taxonomy
of museum navigation behaviors. Psychol. Aesthet. Creativity Arts. 1-17.
doi: 10.1037/aca0000413

Mahalanobis, P.
online at:

(1936). On the Generalized Distance in Statistics. Available

(accessed March
15, 2023).

Manresa, G. A. (2020). Towards a philosophy of installation art. J. Aesthet. Art Crit.
78, 333-338. doi: 10.1111/jaac.12733

Massara, G. P., Di Matteo, T., and Aste, T. (2015). Network Filtering for Big Data:
Triangulated Maximally Filtered Graph. doi: 10.48550/ ARXIV.1505.02445

Matheson, H. E., and Kenett, Y. N. (2020).
system  in  generating  creative  thoughts.  Neuroimage 213,
doi: 10.1016/j.neuroimage.2020.116697

May, S., and Eliasson, O. (eds.). (2003). Olafur Eliasson: The weather project; [publ....
on the occasion of the exhibition at Tate Modern, London 16 October 2003 - 21 March
2004]. London: Tate Publ.

Mehling, W. E., Acree, M., Stewart, A., Silas, J., and Jones, A. (2018). The
multidimensional assessment of interoceptive awareness, Version 2 (MAIA-2). PLoS
ONE 13, €0208034. doi: 10.1371/journal.pone.0208034

Mehling, W. E., Gopisetty, V., Daubenmier, J., Price, C. J., Hecht, F. M., and Stewart,
A. (2009). Body awareness: construct and self-report measures. PLoS ONE 4, 5614.
doi: 10.1371/journal.pone.0005614

The role of the motor
116697.

Merleau-Ponty, M. (1962). Phenomenology of Perception. London: Routledge.

Miller, L. C., Murphy, R., and Buss, A. H. (1981). Consciousness of body: private
and public. J. Pers. Soc. Psychol. 41, 397-406. doi: 10.1037/0022-3514.41.2.397

Mills, C. M. (2009). “Materiality as the basis for the aesthetic experience in
contemporary art,” in Graduate Student Theses, Dissertations, & Professional Papers
1289 (Montana: University of Montana), p. 43.

Mondloch, K. (2007). Be here (and there) now: the spatial dynamics of screen-
reliant installation art. Art J. 66, 20-33. doi: 10.1080/00043249.2007.10791263

Montero, B. (2006). Proprioception as an aesthetic sense. J. Aesthet. Art Crit. 64,
231-242. doi: 10.1111/j.0021-8529.2006.00244.x

Myers, L. (2019). Plastique Fantastique creates a Dream-Like Space at Venice
Art Biennale 2019. Available online at:

(accessed June 01, 2023).

Nather, F. C,, Bueno, J. L. O., Abrew, D. C. C. C,, and Gomes, M. M. (2010). “Body
movements and timing estimation related to visual observation of different images
representing distinct body positions,” in Proceedings of the 26th Annual Meeting of the
Society for Psychophysics, 433-438.

Neuendorf, H. (2018). A mind-boggling 75,000 people saw Yayoi Kusama’s
blockbuster show at David Zwirner. Available online at:

(accessed June 01, 2023).

Newen, A., Bruin, L., and Gallagher, S. (eds.). (2018). The Oxford Handbook of 4E
Cognition. 1st ed. Oxford: Oxford University Press.

Nog, A. (2000). Experience and experiment in art. J. Conscious. Stud. 7, 8-9.
Noveck, J. (2017). At Yayoi Kusama Show, a Long Wait to Experience Infinity.

Novitz, D. (2001). Participatory art and appreciative practice. J. Aesthet. Art Crit. 59,
153-165. doi: 10.1111/0021-8529.00015

Nummenmaa, L., and Hari, R. (2023). Bodily feelings and aesthetic experience of
art. Cogn. Emot. 0, 1-14. doi: 10.1080/02699931.2023.2183180

Nusbaum, E. C., and Silvia, P.J. (2014). “Unusual aesthetic states,” in The Cambridge
Handbook of the Psychology of Aesthetics and the Arts, eds P. P. L. Tinio, and J. K. Smith
(Cambridge: Cambridge University Press), 519-539.


https://doi.org/10.3389/fpsyg.2023.1192689
https://doi.org/10.1016/j.cognition.2021.104663
https://www.huffpost.com/entry/tomas-saraceno-in-orbit-is-his-largest-exhibitionphotos_n_3479527
https://www.huffpost.com/entry/tomas-saraceno-in-orbit-is-his-largest-exhibitionphotos_n_3479527
https://doi.org/10.1016/j.tics.2007.02.003
https://CRAN.R-project.org/package=EGAnet
https://doi.org/10.1037/met0000255
https://doi.org/10.1016/j.intell.2017.02.007
https://doi.org/10.1371/journal.pone.0174035
https://doi.org/10.1177/0276237415625258
https://doi.org/10.1038/s41598-021-91904-x
http://www.thedoublenegative.co.uk/2019/07/a-spiders-wit-tomas-saracenos-in-orbit/
http://www.thedoublenegative.co.uk/2019/07/a-spiders-wit-tomas-saracenos-in-orbit/
https://doi.org/10.1016/j.actpsy.2019.102936
https://doi.org/10.3389/fpsyg.2016.00481
https://www.vice.com/en/article/yp5mn5/get-your-head-in-the-clouds-enter-toms-saracenos-latest-installation-in-orbit
https://www.vice.com/en/article/yp5mn5/get-your-head-in-the-clouds-enter-toms-saracenos-latest-installation-in-orbit
https://doi.org/10.1371/journal.pone.0183211
https://doi.org/10.3389/fpsyg.2014.01349
https://doi.org/10.1080/02699930302297
https://mythos-magazin.de/erklaerendehermeneutik/~ik-ms_propriozeptive-kunst-und-ready-mades.pdf
https://mythos-magazin.de/erklaerendehermeneutik/~ik-ms_propriozeptive-kunst-und-ready-mades.pdf
https://doi.org/10.31234/osf.io/kx86d
https://doi.org/10.1002/jhbs.20395
https://doi.org/10.1037/aca0000413
https://www.semanticscholar.org/paper/On-the-generalized-distance-in-statistics-Mahalanobis/fa97c2238a16e9226f386ecffe22095e3d3d9dff
https://www.semanticscholar.org/paper/On-the-generalized-distance-in-statistics-Mahalanobis/fa97c2238a16e9226f386ecffe22095e3d3d9dff
https://doi.org/10.1111/jaac.12733
https://doi.org/10.48550/ARXIV.1505.02445
https://doi.org/10.1016/j.neuroimage.2020.116697
https://doi.org/10.1371/journal.pone.0208034
https://doi.org/10.1371/journal.pone.0005614
https://doi.org/10.1037/0022-3514.41.2.397
https://doi.org/10.1080/00043249.2007.10791263
https://doi.org/10.1111/j.0021-8529.2006.00244.x
https://www.designboom.com/art/plastique-fantastique-blurry-venice-art-biennale-05-20-2019/
https://www.designboom.com/art/plastique-fantastique-blurry-venice-art-biennale-05-20-2019/
https://news.artnet.com/exhibitions/kusama-david-zwirner-~attendance-1191881
https://news.artnet.com/exhibitions/kusama-david-zwirner-~attendance-1191881
https://doi.org/10.1111/0021-8529.00015
https://doi.org/10.1080/02699931.2023.2183180
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Kuhnapfel et al.

Oliveira, N., de, Oxley, N., and Petry, M. (2003). Installation Art in the New
Millennium: The Empire of the Senses. London: Thames and Hudson.

Peck, A. (2017). Hirshhorn Welcomes 14,000 Visitors to “Yayoi Kusama: Infinity
Mirrors” During Record-Setting First Week. Available online at:

(accessed June 01, 2023).

Pelowski, M. (2011). Disruption, Change and Aesthetic Experience: A Theoretical
Consideration, Cognitive Model and Empirical Study of Emotion, Appraisal,
Understanding and Schema-Change in Transformative Encounters With Art. Nagoya:
Nagoya University.

Pelowski, M. (2012). Satori, koan and aesthetic experience: Exploring the
“Realization of Emptiness” in Buddhist enlightenment via empirical study of modern
art. Psyke and Logos. 33, 236-268.

Pelowski, M. (2015). Tears and transformation: feeling like crying as an
indicator of insightful or “aesthetic” experience with art. Front. Psychol. 6, 1006.
doi: 10.3389/fpsyg.2015.01006

Pelowski, M., and Akiba, F. (2011). A model of art perception, evaluation
and emotion in transformative aesthetic experience. New Ideas Psychol. 29, 80-97.
doi: 10.1016/j.newideapsych.2010.04.001

Pelowski, M., Hur, Y.-J., Cotter, K. N., Ishizu, T., Christensen, A. P., Leder, H.,
et al. (2021). Quantifying the if, the when, and the what of the sublime: a survey and
latent class analysis of incidence, emotions, and distinct varieties of personal sublime
experiences. Psychol. Aesthet. Creat. Arts 15, 216-240. doi: 10.1037/aca0000273

Pelowski, M., Leder, H., Mitschke, V., Specker, E., Gerger, G., Tinio, P. P. L., et al.
(2018). Capturing aesthetic experiences with installation art: an empirical assessment of
emotion, evaluations, and mobile eye tracking in Olafur Eliasson’s “Baroque, Baroque!”
Front. Psychol. 9, 1255. doi: 10.3389/fpsyg.2018.01255

Pelowski, M., Liu, T., Palacios, V., and Akiba, F. (2014). When a body meets a body:
an exploration of the negative impact of social interactions on museum experiences of
art. Int. J. Educ. Arts 15, 1-48.

Pelowski, M., Markey, P. S., Forster, M., Gerger, G., and Leder, H. (2017). Move
me, astonish me... delight my eyes and brain: The Vienna Integrated Model of
top-down and bottom-up processes in Art Perception (VIMAP) and corresponding
affective, evaluative, and neurophysiological correlates. Phys. Life Rev. 21, 80-125.
doi: 10.1016/j.plrev.2017.02.003

Pelowski, M., and Specker, E. (2020). “The general impact of context on aesthetic
experience,” in The Oxford Handbook of Empirical Aesthetics, eds M. Nadal, and O.
Vartanian (Oxford: Oxford University Press), 885-920.

Pelowski, M., Specker, E., Gerger, G., Leder, H., and Weingarden, L. S. (2020).
Do you feel like I do? A study of spontaneous and deliberate emotion sharing and
understanding between artists and perceivers of installation art. Psychol. Aesthet. Creat.
Arts 14, 276-293. doi: 10.1037/aca0000201

Petersen, A. R. (2015). “Between activism, installation art and relational aesthetics:
Palle Nielsen’s The Model - Then and Now,” in The Model: Palle Nielsen, eds C. Gether,
S. Hoholt, D. J. Rugaard, T. Bechmann, N. M. Hansen (Arken: ARKEN, Museum for
Moderne Kunst), 26-37.

Porges, S. (1993). Body Perception Questionnaire. Maryland: Laboratory of
Developmental Assessment.

Prinsi, E. U. (2013). The Gigantic Suspended Net Construction by Toméds Saraceno.
Available online at: (accessed June 01, 2023).

Putnam, E. (2014). Suspended animation: Strife and play in Tomds Saraceno’s “in
orbit.”. Available online at:
(accessed June 01, 2023).

R Core Team (2022). R: A Language and Environment for Statistical Computing, R
Foundation for Statistical Computing, Vienna, Austria. Available online at:
(accessed May 5, 2023).

Rebentisch, J. (2012). Aesthetics of Installation Art. Berlin: Sternberg Pr.

Reiss, J. H. (1999). From Margin to Center: The Spaces of Installation Art.
Cambridge, MA: MIT Press.

Robinson, J. (2012). On being moved by architecture. J. Aesthet. Art Crit. 70,
337-353. doi: 10.1111/j.1540-6245.2012.01526.x

Robinson, S. (2021). Architecture Is a Verb. New York, NY: Routledge.
Rosenthal, S. (ed.). (2021). Yayoi Kusama: A Retrospective. New York, NY: Prestel.

Ruiz, M. R. (2021). The contemplative walking in light somaesthetic experience in
the projects of Ann Veronica Janssens and Olafur Eliasson. Debates Aesthet. 17, 51-65.

Sadia, S. (2021). Empirical methodologies and the value of subjectivity in the
analysis of the experience of contemporary experiential art. Art Percept. 9, 1-20.
doi: 10.1163/22134913-bjal0009

Sarasso, P., Neppi-Modona, M., Sacco, K., and Ronga, I. (2020). “Stopping for
knowledge”: the sense of beauty in the perception-action cycle. Neurosci. Biobehav. Rev.
118, 723-738. doi: 10.1016/j.neubiorev.2020.09.004

Savasg, E. B., Verwijmeren, T., and van Lier, R. (2021). Aesthetic experience and
creativity in interactive art. Art Percept. 9, 167-198. doi: 10.1163/22134913-bja10024

Frontiersin

10.3389/fpsyg.2023.1192689

Schino, G., van Klaveren, L.-M., Gallegos Gonzdlez, H. G., and Cox, R. F. A. (2021).
Applying bodily sensation maps to art-elicited emotions: an explorative study. Psychol.
Aesthet. Creat. Arts. 1-15. doi: 10.1037/aca0000444

Schino, G., Van Klaveren, L.-M., Gallegos Gonzdlez, H. G., Cox, R. F. A,
Nori, F., and Van Heusden, B. (2022). Measuring experiences of art in the
museum: exploring methodology for getting it right. Itinera. doi: 10.54103/2039-9251/
18562

Schneider, K. J. (2009). Awakening to Awe: Personal Stories of Profound
Transformation. Lanham, MD: Jason Aronson.

Schrenk, M. (2014). “Is proprioceptive art possible?,” in Philosophy and the Martial
Arts, eds G. Priest, and D. Young (London; New Yor, NY: Routledge), 101-116.

Sherman, A., and Morrissey, C. (2017). What is art good for? The socio-
epistemic value of art. Front. Hum. Neurosci. 11, 411. doi: 10.3389/fnhum.2017.
00411

Shields, S. A., Mallory, M. E., and Simon, A. (1989). The body
awareness questionnaire: reliability and validity. J. Pers. Assess. 53, 802-815.
doi: 10.1207/s15327752jpa5304_16

Shiota, M. N., Keltner, D., and Mossman, A. (2007). The nature of awe:
elicitors, appraisals, and effects on self-concept. Cogn. Emot. 21, 944-963.
doi: 10.1080/02699930600923668

Shusterman, R. (1999). Somaesthetics: a disciplinary proposal. J. Aesthet. Art Crit.
57,299-313. doi: 10.1111/1540_6245.jaac57.3.0299

Shusterman, R. (2012). Body and the arts: the need for somaesthetics. Diogenes 59,
7-20. doi: 10.1177/0392192112469159

Silvia, P. J., and Nusbaum, E. C. (2011). On personality and piloerection: Individual
differences in aesthetic chills and other unusual aesthetic experiences. Psychol. Aesthet.
Creat. Arts 5,208-214. doi: 10.1037/a0021914

Sone, Y. (2019). Fujiko Nakaya’s fog performance and embodied “nature”. Stud.
Theatre Perform. 39, 165-176. doi: 10.1080/14682761.2018.1506965

Specker, E., Forster, M., Brinkmann, H., Boddy, J., Pelowski, M., Rosenberg, R., et al.
(2020). The Vienna Art Interest and Art Knowledge Questionnaire (Vaiak): A unified
and validated measure of art interest and art knowledge. Psychol. Aesthet. Creat. Arts.
14, 172-185. doi: 10.1037/aca0000205

Specker, E., Fried, E. I, Rosenberg, R., and Leder, H. (2021). Associating
with art: a network model of aesthetic effects. Collabra Psychol. 7, 24085.
doi: 10.1525/collabra.24085

Spence, C. (2022). Proprioceptive art: how
and why has it become so popular? Iperception 13,
doi: 10.1177/20416695221120522

should it be defined,
204166952211205.

Szubielska, M., and Imbir, K. (2021). The aesthetic experience of critical art: the
effects of the context of an art gallery and the way of providing curatorial information.
PLoS ONE 16, €0250924. doi: 10.1371/journal.pone.0250924

Szubielska, M., and Imbir, K. (2022). The aesthetic experience of contemporary
installations in an art gallery and a laboratory setting: the issue of interactivity. ACP
18, 179-189. doi: 10.5709/acp-0360-7

Szubielska, M., Imbir, K., and Szymanska, A. (2021). The influence of the
physical context and knowledge of artworks on the aesthetic experience of interactive
installations. Curr. Psychol. 40, 3702-3715. doi: 10.1007/s12144-019-00322-w

Thomas, D. R. (2006). A general inductive approach for analyzing qualitative
evaluation data. Am. J. Eval. 27, 237-246. doi: 10.1177/1098214005283748

Tinio, P. P. L., and Gartus, A. (2018). Characterizing the emotional response
to art beyond pleasure: correspondence between the emotional characteristics
of artworks and viewers' emotional responses. Prog. Brain Res. 237, 319-342.
doi: 10.1016/bs.pbr.2018.03.005

Todd, Z., Nerlich, B., McKeown, S., and Clarke, D. D. (eds.). (2004). Mixing Methods
in Psychology: The Integration of Qualitative and Quantitative Methods in Theory and
Practice. London: Psychology Press.

Trailer: Tomds Saraceno—In Orbit (2013). Available online at:
(accessed June 01, 2023).

Trondle, M., Greenwood, S., Kirchberg, V., and Tschacher, W. (2014). An integrative
and comprehensive methodology for studying aesthetic experience in the field: merging
movement tracking, physiology, and psychological data. Environ. Behav. 46, 102-135.
doi: 10.1177/0013916512453839

Trondle, M., and Tschacher, W. (2012). The physiology of phenomenology: the
effects of artworks. Empir. Stud. Arts 30, 75-113. doi: 10.2190/EM.30.1.g

Umiltd, M. A., Berchio, C., Sestito, M., Freedberg, D., and Gallese, V. (2012).
Abstract art and cortical motor activation: an EEG study. Front. Hum. Neurosci. 6, 311.
doi: 10.3389/fnhum.2012.00311

Varela, F. J., Thompson, E., and Rosch, E. (1991). The Embodied Mind: Cognitive
Science and Human Experience. Cambridge: MIT Press.

Vartanian, O., and Skov, M. (2014). Neural correlates of viewing paintings: Evidence

from a quantitative meta-analysis of functional magnetic resonance imaging data.
Brain Cogn. 87, 52-56. doi: 10.1016/j.bandc.2014.03.004


https://doi.org/10.3389/fpsyg.2023.1192689
https://www.si.edu/newsdesk/releases/hirshhorn-welcomes-14000-visitors-yayoi-kusama-~infinity-mirrors-during-record-setting-first
https://www.si.edu/newsdesk/releases/hirshhorn-welcomes-14000-visitors-yayoi-kusama-~infinity-mirrors-during-record-setting-first
https://www.si.edu/newsdesk/releases/hirshhorn-welcomes-14000-visitors-yayoi-kusama-~infinity-mirrors-during-record-setting-first
https://doi.org/10.3389/fpsyg.2015.01006
https://doi.org/10.1016/j.newideapsych.2010.04.001
https://doi.org/10.1037/aca0000273
https://doi.org/10.3389/fpsyg.2018.01255
https://doi.org/10.1016/j.plrev.2017.02.003
https://doi.org/10.1037/aca0000201
https://archello.com/de/project/in-orbit
https://bigredandshiny.org/2313/suspended-animation-strife-and-play-in-tomas-saracenos-in-orbit/
https://bigredandshiny.org/2313/suspended-animation-strife-and-play-in-tomas-saracenos-in-orbit/
https://www.r-project.org/
https://www.r-project.org/
https://doi.org/10.1111/j.1540-6245.2012.01526.x
https://doi.org/10.1163/22134913-bja10009
https://doi.org/10.1016/j.neubiorev.2020.09.004
https://doi.org/10.1163/22134913-bja10024
https://doi.org/10.1037/aca0000444
https://doi.org/10.54103/2039-9251/18562
https://doi.org/10.3389/fnhum.2017.00411
https://doi.org/10.1207/s15327752jpa5304_16
https://doi.org/10.1080/02699930600923668
https://doi.org/10.1111/1540_6245.jaac57.3.0299
https://doi.org/10.1177/0392192112469159
https://doi.org/10.1037/a0021914
https://doi.org/10.1080/14682761.2018.1506965
https://doi.org/10.1037/aca0000205
https://doi.org/10.1525/collabra.24085
https://doi.org/10.1177/20416695221120522
https://doi.org/10.1371/journal.pone.0250924
https://doi.org/10.5709/acp-0360-7
https://doi.org/10.1007/s12144-019-00322-w
https://doi.org/10.1177/1098214005283748
https://doi.org/10.1016/bs.pbr.2018.03.005
https://www.youtube.com/watch?v=ROqL-8h_7DM&t=149s
https://www.youtube.com/watch?v=ROqL-8h_7DM&t=149s
https://doi.org/10.1177/0013916512453839
https://doi.org/10.2190/EM.30.1.g
https://doi.org/10.3389/fnhum.2012.00311
https://doi.org/10.1016/j.bandc.2014.03.004
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Kuhnapfel et al.

Vernet, M., Morize, A., and Kapoula, Z. (2018). “Postural and emotional impact
ofCarsten Hoéller’s artwork ‘Light Corner,” in Exploring Transdisciplinarity in Art and
Sciences, eds Z. Kapoula, E. Volle, J. Renoult, and M. Andreatta (Cham: Springer
International Publishing), 165-175.

Vi, C. T., Ablart, D., Gatti, E., Velasco, C., and Obrist, M. (2017). Not just seeing, but
also feeling art: Mid-air haptic experiences integrated in a multisensory art exhibition.
Int. J. Hum. Comput. Stud. 108, 1-14. doi: 10.1016/j.ijhcs.2017.06.004

Vial Kayser, C., and Coéllier, S. (eds.). (2021). Installation Art as Experience of Self,
in Space and Time. Wilmington, DE: Vernon Press.

Vlemincx, E., Walentynowicz, M., Zamariola, G., Van Oudenhove, L., and
Luminet, O. (2021). A novel self-report scale of interoception: the three-
domain interoceptive sensations questionnaire (THISQ). Psychol. Health 1-20.
doi: 10.1080/08870446.2021.2009479

von Hantelmann, D. (2014). The Experiential Turn. Living Collections Catalogue
1. Available online at:
(accessed February 1, 2023).

Wattolik, E. (2019). Tomés Saraceno’s Art Work “In Orbit” (2013) against the
backdrop of space architecture. Arts 8, 13. doi: 10.3390/arts8010013

Frontiersin

24

10.3389/fpsyg.2023.1192689

Weinberger, A. B., Christensen, A. P., Coburn, A., and Chatterjee, A. (2021).
Psychological responses to buildings and natural landscapes. J. Environ. Psychol. 77,
101676. doi: 10.1016/j.jenvp.2021.101676

Weingarden, L. S. (2014). “Installation art and experiential aesthetics: Mediating
art history and neuroscience research,” in Proceedings of the Twenty-third Biennial
Congress of the International Association of Empirical Aesthetics, eds V. A. Journeau,
and C. V. Kayser (Vienna: Editions UHarmattan).

Weingarden, L. S. (2015). “Framing an experiential aesthetics - The
affective turn in contemporary installation art” in Notions esthétiques: La
perception sensible organisée, eds V. A. Journeau, and C. Vial Kayser (Paris:
Editions UHarmattan).

Yaden, D. B., Haidt, J., Hood, R. W., Vago, D. R, and Newberg, A. B.
(2017). The varieties of self-transcendent experience. Rev. Gen. Psychol. 21, 143-160.
doi: 10.1037/gpr0000102

Yoshitake, M., Kusama, Y., and Hirshhorn Museum and Sculpture Garden
(eds.). (2017). Yayoi Kusama: Infinity Mirrors. Washington, DC: Munich;
New York: Hirshhorn Museum and Sculpture Garden; DelMonico Books/
Prestel.


https://doi.org/10.3389/fpsyg.2023.1192689
https://doi.org/10.1016/j.ijhcs.2017.06.004
https://doi.org/10.1080/08870446.2021.2009479
http://walkerart.org/collections/publications/performativity/experiential-turn/
http://walkerart.org/collections/publications/performativity/experiential-turn/
https://doi.org/10.3390/arts8010013
https://doi.org/10.1016/j.jenvp.2021.101676
https://doi.org/10.1037/gpr0000102
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	The role of the body in the experience of installation art: a case study of visitors' bodily, emotional, and transformative experiences in Tomás Saraceno's ``in orbit''
	1. Introduction
	2. Review: characteristics of installation art and arguments for body-related aspects
	2.1. What is installation art?
	2.2. General arguments for how installation art anticipates the body
	2.3. The role of the body for art experience (of installation art)
	2.4. The body and profound or transformative experience
	2.5. Previous empirical research on installation art
	2.6. Trait awareness of the body and relation to body/art experience

	3. Methods
	3.1. Participants
	3.2. Stimuli
	3.3. Procedure
	3.4. Measures
	3.4.1. Bodily experience
	3.4.1.1. Quantitative survey
	3.4.1.2. Qualitative assessment

	3.4.2. Art experience
	3.4.3. Individual differences in trait body awareness
	3.4.4. Demographics, familiarity, and social experience


	4. Results
	4.1. Descriptive results: art appraisal and emotional experience
	4.2. Bodily experience
	4.2.1. Scalar data reduction, network analysis
	4.2.1.1. Network construction

	4.2.2. Community identification
	4.2.3. Network model results

	4.3. Relationship between body experience communities and art experience
	4.4. Enjoyment of bodily experience and relation to communities and art experience
	4.5. The role of trait interoceptive bodily awareness in art experience
	4.5.1. Relationship between trait interoceptive bodily awareness and body experience communities
	4.5.2. Role of trait interoceptive bodily awareness in the relationship between art experience and communities

	4.6. What do visitors spontaneously report about bodily experiences with installation art?
	4.6.1. Qualitative content analysis
	4.6.1.1. Example written responses for communities



	5. Discussion
	6. Caveats, implications for future research, and conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


