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Abstract. Virtual reality (VR) enables users to have an alternate reality experience. The virtual world surrounds
users and can be perceived atmospherically. However, VR triggers human perception with far-reaching conse-
quences. VR worlds are hardly questioned by the consumers. The effects of virtual experiences could have a
lasting impact on learning or acting. Therefore, it is necessary to reflect on the use of VR in educational contexts.
In our research and teaching project students produced VR field trips on topics of urban society–environment
research. Based on the project findings we explain how we implement VR as a practice of sense-based and
content-based acquirement of space and a (visual) practice of mediation. A key element is the critical reflection
on the meaning of body and emotion. This can be a way to mindfulness – both in the context of teaching and in
the context of the transformation of society–environment relations in general.

1 Introduction

In recent years, virtual reality (VR) as a new technology has
become easily accessible to everyone. It is already used in
multiple contexts, for instance in gaming, job training, and
increasingly also education. To experience VR, users put on
VR glasses and immerse themselves in an alternate reality
like a flight through the universe or a walk over an active
volcano. It appears as if they are present in a different world
and they react similarly to in everyday life – with fear, joy,
astonishment, etc. (Slater and Sanchez-Vives, 2016). This is
the effect of an atmospheric feeling: users perceive VR as
situations and react affectively and emotionally. This effect
is powerful. Users hardly question VR environments. The
experienced situations trigger learning effects and possibly
change behaviour. For geographic education this must be
reflected on critically. If people acquire space and content
holistically at first, they need a mindset to understand how
their body and emotions are part of understanding the virtual
world. This is similar to a critical reflection on visual and
image-related communication of space (Schlottmann and
Miggelbrink, 2015b) but with the difference of a sense-based
(more-than-visual but body-related) view VR acquires. But
the principle is the same: VR should be treated like images

as a practice of acquiring, mediating, and producing space
(Schlottmann and Miggelbrink, 2015a:24 f.).

In this paper we discuss how virtual reality can be con-
ceptually integrated into geographical education. Therefore,
we suggest using a mindful teaching concept. According to
Manemann (2014:77), we refer to, on the one hand, strength-
ening self-efficacy and, on the other hand, generating atten-
tion for things that one does not usually consider. The goal
is to stimulate the transformation of the self in the sense that
one’s own (body-related) needs are discovered and that needs
of the environment (other people, nature, things) are under-
stood. This could be a way to encourage mindfulness in gen-
eral. From this perspective, we deconstruct and reconstruct
VR as a spatial construction process (Brendel and Mohring,
2020). We consider two perspectives: first the phenomeno-
logical part of reflecting on a sense-based practice of (space)
acquirement in VR and second a constructivist part of devel-
oping an understanding of content-related and visual prac-
tices of mediation (Schlottmann and Miggelbrink, 2015b).
We discuss this through our teaching and research project in
which students developed VR field trips based on empiric re-
search in the cities of Vienna and Berlin. The research topic
refers to temporary urban development and the relation be-
tween urban society and environment. The students acted
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as researchers and producers of VR. We empowered them
to reflect on the function and meaning of VR within space-
related learning processes. By means of the project design
(as a constructivist research programme according to Hard,
1989, 1995) and three examples, we want to illustrate how a
critical reflection on VR could be stimulated (Mohring and
Brendel, 2020).

2 Why does virtual reality make a difference in
geographic education?

VR is a digital form of communication. Like the internet,
application programs, or social media tools it is based on
simple binary data. In VR, users receive data in an immer-
sive form because visual and acoustic information surrounds
them. This is the way VR disseminates information. It does
not specify content but provides information in a form that
can only be used by standardized routines. In this way, it
expands and at the same time restricts how communication
serves further communication (Baecker, 2005:178 ff.; Luh-
mann, 1984:221). In consequence, the primary influence of
digital media should be discussed through changing commu-
nication processes (Stalder, 2018). In our project, we under-
stand VR as a medium that addresses peoples’ ability to per-
ceive. Communication about perceptions always includes a
part that cannot be put into language but influences commu-
nication itself (Baecker, 2005:190). The question that arises
is what difference VR makes through its perceptual proxim-
ity – especially in the context of understanding and learning.

2.1 Technical material description

VR experience requires an immersive form of technical
material condition. Via a head-mounted display (HMD) or
phone-based cardboard headset (housing with two lenses in
which a smartphone can be placed; see Fig. 1) users can ex-
perience a virtual 360◦ environment. The head movement is
registered via head tracking. Thus, it is possible to see some-
thing different in every possible viewing direction. There-
fore, the visual representation creates an “illusion of sur-
rounding” (Slater, 2009:3550). Users are brought “into the
picture” (see Slater and Wilbur, 1997; Slater, 2009). Within
this picture users are able to perform “a walkthrough”,
i.e. they can apparently cover distances and change directions
and perspectives (Chen, 1995:29). By this, the impression
of an experienceable space is further strengthened because
places can be changed. Figure 2 shows an image sequence in
a computer-generated VR (the social VR AltspaceVR): the
user moves as an avatar towards a group of other avatars to
meet and talk. Figure 3 shows yet another form of presenta-
tion. In image-based VR systems, photo-quality panoramic
views are used. For this purpose, 360◦ or VR cameras are
applied to convert natural scenes into digital data. Moving is
then achieved by stitching together panoramic images taken
from different positions.

Figure 1. Pupil uses a VR cardboard with an inserted smartphone
(photo by Chris Dormann).

2.2 The feeling of presence

This immersive technology immensely increases the possi-
bility of users having an alternate reality experience (Slater
and Sanchez-Vives, 2016:2). The reality addressed here
refers to the experienced and perceived everyday reality of
an individual human being. In VR, users can enter other
worlds where they can move and act. It seems as if, in ad-
dition to the perceived reality of everyday life, a further,
equally plausible reality is available to them. The experi-
ence is therefore different in VR than in the usual “view of
a surface” (when the virtual world is presented on a screen).
Slater (2009:3549) points out that VR is “a medium in which
people respond with their whole bodies”. They feel atmo-
spheres and show attention and emotional involvement. As
Slater and Sanchez-Vives (2016:2) describe it, “VR best op-
erates in the space that is just below what might be called the
‘reality horizon.’ If a virtual knife stabs you, you are not go-
ing to be physically injured but nevertheless might feel stress,
anxiety, and even pain.” For example, at re:publica 2018 in
Berlin, one of the authors of this paper experienced a 360◦

video from WDR called “Berlin Terror” (WDR, 2017). The
video shows how significant the spontaneous action of first
responders is in disasters. The topic was the terrorist attack
at the Breitscheidplatz in Berlin in December 2016. Scenes
that symbolized the attack have a black background, and line
drawings indicate what happened. The author did not manage
to see the entire video rationally. In the middle, implied blan-
kets floated down onto implied dead bodies. At that moment,
the emotional involvement was so strong that the glasses had
to be taken off. Even 2 years later, the memory of this scene
still leads to emotional reactions. Even though it was per-
ceived at a conference and as a line drawing, the diffuse feel-
ing of having experienced the horrific situation oneself re-
mains. Slater (2009:3549) describes this physical reaction as
a feeling of presence. He attributes this feeling to a place illu-
sion and a plausibility illusion. VR participants feel that they
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are in a different place, additionally to the physical place that
they are at in that moment (feeling of being there). It is a bod-
ily sense that is activated in this way (Dörner and Steinecke,
2019:55 f.).1 The virtual environment is perceived as object-
like (i.e. volumetric). The user’s own volumetric perception
is related to it. This creates a feeling of being plausibly sur-
rounded by this world which leads to affective reactions. This
perception works even if the virtual world corresponds hardly
or not at all to human experiences. So, it is not a crucial factor
that the virtual world looks as familiar as possible. The en-
vironment can consist of line drawings (as in the video from
WDR) or geometric figures. The users’ prior experiences and
expectations reliably fill in missing information and create a
credible space (Slater and Sanchez-Vives, 2016:4).

A second effect is “the illusion [about] what [is] appar-
ently happening is really happening (even though you know
for sure that it is not)” (Slater, 2009:3553). This plausibility
illusion is strongly related to image and spatial perception. If
people are immersed in virtual worlds, they experience “sit-
uations”. These appear momentarily and holistically (Hasse,
2015:46; Kazig, 2007:177). In other words, users experience
VR atmospherically. They feel the surrounding. This effect
is well known from everyday experiences but also applies
to images and VR (images discussed by Hasse, 2015:46).
It is just as true for VR as it is for images that it demands
all the senses. It goes beyond the purely visible and triggers
imagination (Hasse, 2015:32 f.). In consequence, the VR sit-
uation seems credible on a more precognitive than cognitive
level (Slater, 2009:3553; Slater and Sanchez-Vives, 2016:4).
This simplifies the way of perceiving what is seen as au-
thentic. According to Kerz (2017:357 f.), achieving authen-
ticity depends on how perceivers participate in situations.
They need a high intrinsic motivation. For this, their “an-
tennae” must be addressed accordingly. The virtual world
seems to make it quite easy to address these antennae. Kerz’s
research suggests that once authenticity is achieved, it lasts
(Kerz, 2017:358). Additionally, VR includes a strong action-
oriented component: people have to move in order to see the
whole scene. They are even able to actively change the vir-
tual world through their actions. This also has an influence on
whether a situation is perceived as authentic. For instance, in
the cliff scenario, in which VR users are supposed to jump off
a virtual cliff or out of a skyscraper, some of them show signs
of anxiety. Some are not able to jump even though they know
they are physically in a safe space (Slater, 2009:3553 f.). The
virtual environment fluctuates with the users’ movements,
and thus the users feel coupled to it.

1Experience in VR is multisensorial. It relates primarily to vi-
sual perception but also includes such body-related senses as depth
sensibility (all sensations which relate to the position of the body)
and kinetic perception (all sensations which relate to the movement
of the body; see Dörner and Steinecke, 2019).

2.3 VR in education

The question is what difference VR makes. One part of the
answer is that through VR, perception is integrated into stan-
dards and routines of digital communication. For psychol-
ogy and the neurosciences, this is an opportunity to study
behaviour and action under controlled circumstances (Slater
and Sanchez-Vives, 2016:6 f.). Researchers in these fields
discuss therapeutic influences of VR. A study by Seinfeld
et al. (2018), for example, placed men who were violent to-
wards women in female avatars and exposed them to situ-
ations of verbal and physical violence by men. The study
showed a significant increase in the empathic ability of the
men after the experiment. Another study placed people with
racist attitudes in avatars with a different skin colour. In this
case a reduction in racist attitudes could still be demonstrated
after a longer period of time after the experiment (Banakou
et al., 2016). If people think that events in VR are hap-
pening (plausibility illusion), they even show authentic be-
haviour in VR (Slater, 2009:3553). Sanchez-Vives and Slater
(2005:334) refer to several behavioural or physiological re-
actions to presence in VR, such as swaying or an increasing
heart rate. However Bailenson (2018) explains in this con-
text the following: “There is no medium that magically pro-
duces empathy.” But in “VR, content that moves the body
will also move the mind.” Equally, such studies demonstrate
the potential power and danger of this medium. Due to their
proximity to human perception, media such as VR create a
simulated world that is difficult to question (like such media
of perception in general; see Spangeberg, 1996:268). First,
users immerse themselves in the scene. It is not until later
that they realize the artificiality of the situation. This has far-
reaching consequences. As Schöne et al. (2019) showed, ac-
tions in VR can be processed like real memories: participants
experiencing a motorcycle ride in a 360◦ VR environment
performed significantly better in memory tasks than partic-
ipants watching a 2D video of the ride. The authors argue
that immersive experiences can be included in an extensive
autobiographical memory network.

Basically, there is a growing interest in using VR in wider
educational areas, e.g. to illustrate problems or to foster the
ability to cope with unknown situations (Bailenson et al.,
2008:108). There are already various educational offers –
commercial or non-commercial – that work with VR tech-
nology, even for schools (e.g. Google expeditions). There-
fore, it is necessary to reflect on the use of VR in edu-
cational contexts, with reference to specific educational re-
quirements. Especially as events in VR are perceived (and
remembered) as real, it must be ensured that VR experiences
are neither overwhelming nor manipulative.2 At the same

2This also includes the use of this technology. A study by South-
gate et al. (2019) on ethical implications of VR use in classrooms
found that especially girls feel uncomfortable wearing a head-
mounted display in class, as they could no longer perceive what
was happening around them. This calls for a critical consideration
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time, this means that digitality has to be dealt with concep-
tually. As Stalder (2018:15) points out, whoever controls the
infrastructure by determining the parameters controls what
can happen. Universities should have an influence on which
content-related and didactic priorities are set in the use of
digital media in general and VR in particular.

3 Acquirement and mediation

In summary of the previous section, VR can be conceptu-
alized as an augmented image: a designed virtual world in
which things are seen, emotions felt, atmospheres perceived,
and situations experienced. In the following, we will focus
on VR in the context of geographical education. As we will
discuss in more detail in Sect. 4, students developed VR field
trips (VREXs) based on their own research results on current
urban development processes.3 The VR field trips are de-
signed as 360◦ walk-throughs. For this, 360◦ recordings were
made at various locations in the city. The challenge in this
context was suitable places in the cities of Vienna and Berlin
that “work” in VR. For this, the students had to combine felt
urban atmospheres and observed urban practices – related to
their research fields. In order to construct VR field trips a
particular practice of sense-based acquirement and a particu-
lar (visual) practice of mediation is needed (Schlottmann and
Miggelbrink, 2015a).

3.1 Sense-based and content-based acquirement

VR refers to the reality of a perceived world and works on
“our physical sense of being in spaces” (Machin, 2014:8).
According to Dodge et al. (2008:4), spatial perception is the
most powerful information-processing ability of humans. VR
is a surrounding space that can be perceived atmospherically,
and it creates spatial knowledge in a powerful way. Surely the
experience is highly influenced by the design of the VR. But
according to atmospheric research, every situation (physical
or virtual) could only hold the potential for atmospheric feel-
ings (Kazig, 2007:179). It is a challenge to identify the un-

of safe spaces in VR learning environments in such a way that they
are discussed in the context of vulnerable groups (e.g. Bustamante
Duarte et al., 2021).

3The project is based on the notion of students creating VR in-
stead of using it. We ground this approach on two aspects: on the
one hand, we assume positive effects on geographic capabilities and
subject-specific digital media literacy by students actively creating
VR (Hellriegel and Čubela, 2018; Schulze et al., 2020). Empower-
ing learners to reflect on VR and its effects on spatial learning is
crucial, as VR is both an increasingly used and a powerful commu-
nication medium. On the other hand, we argue that state-of-the-art
geography teaching needs to include modern learning technologies,
such as VR learning environments which reflect the current state
of research. We postulate a responsibility for geography researchers
(including learners) to create appropriate VR learning environments
and concepts to implement VR in geography education.

derlying mechanism. Kerz (2017:358 ff.) identifies different
phases of immersion in places that enable both atmospheric
perception and authentic experience. Various factors such as
a good balance between familiarity and strangeness as well
as personal expectations of the place and intrinsic motiva-
tions can have an influence here. Kazig (2007:179 ff.) asks in
general what materiality situations require or what the qual-
ity of the environment should be. Research on shopping at-
mospheres, for example, suggests that some conditions seem
to influence the quality of atmospheric experience. However,
no effect structure can be observed here; only probabilities
can be formulated. This could be transferable to VR worlds.4

But one aspect should be treated differently: VR is a digitally
designed world with an underlying concept of content. Thus,
experience and atmosphere depend highly on the purpose of
the VR. That is why the researcher and the designer of VR
must pay attention to atmospheres (in our project, every stu-
dent assumes both roles). Researchers generate atmosphere-
sensitive content; designers integrate that into the production
phase. This requires that both parties have the opportunity to
experience urban space atmospherically and also understand
how this changes research processes.

Second, the practice of acquirement refers to the content.
VR shows specific scenes. For example, the user stands on
the side of an urban crossroads, on a narrow pavement, with
cars awfully close. Everyone may have a quick association
with this – for instance, the feeling of insecurity. But the
situation is first a non-specific trace. It only suggests ur-
ban processes and structures without making a clear state-
ment. The choice of locations for a VR field trip depends
largely on the prior knowledge and interest of the researcher
and the designer (for this process the role change from re-
search to production is significant, as we will show later).
This is determined by the subject matter – in our case urban
society–environment research fields. Here, it can be assumed
that the researchers have already incorporated social spatial
processes into cities (Hubbard, 2018:216). They have expec-
tations inscribed in the body about how to experience situa-
tions and space (Strüver, 2020). It is an everyday practice of
urban life that people are part of cities through their bodies.
This may also influence the way traces are interpreted in the
city as well as in VR.

3.2 Mediation of space and content

Therefore, from a geographical learning perspective, VR re-
quires a specific mediation practice. The goal is to understand
and reflect on practices of sense-based and content-related
acquirement. To do this, we have focused on the entire pro-
cess of producing VR: from research on the subject to the

4However, more research is needed to fully grasp this atmo-
spheric relating of the body to VR environments and to be able to
describe it as a practice of sense-based acquirement especially for
geographic learning.
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Figure 2. Moving through a scene in AltspaceVR (photos by Lena Florian).

design of VR field trips. During this we aim to enhance crit-
ical reflections on spatial knowledge and geographical con-
tent knowledge. We questioned the function of VR and linked
it to the process of constructing space and content.

The key factor for mediation is that VR is a form of ge-
ographic visualization. Dodge et al. (2008:4) point out that
geographic visualization “exploits the mind’s ability to more
readily see complex relationships in images [ . . . ] by help-
ing people to see the unseen, premised on the simple notion
that humans can reason and learn more effectively in a visual
environment than when using textual or numerical descrip-
tion.” But they also point to the opposite side. Geographical
visualizations inform, but they can equally deceive. The type
of programming and the interests of the designer are power-
ful. Ethical or normative problems may arise, or problematic
political interests may be embedded (Dodge et al., 2008:6 f.;
Schurr and Strüver, 2016). Dodge et al. (2008:7) summarize
as follows: “It must be recognized that geographic visual-
ization is a process of creating, rather than revealing, spa-
tial knowledge. Throughout [this process] a large number
of subjective, often unconscious, decisions are made about
what to include and, possibly more importantly, what to ex-
clude”. VR – especially as a 360◦ version – is a form of geo-
graphical visualization that seems to be very vulnerable here.
The virtual reality shown seems unambiguous. It corresponds
closely to everyday and incorporated expectations. An initial
“naïve image reference” is highly likely (Hasse, 2015:36).
Therefore, the VR design must be considered in its powerful
effect. For this purpose, a critical reflexive visual competence
should be achieved (Nöthen and Schlottmann, 2015:34), and
in addition, in VR the bodily perspective is an important part
of this. One way of doing this is to analyse images (e.g. VR
as augmented images) for their implicit or explicit content
(Schlottmann and Miggelbrink, 2015a:17). Images are visual
artefacts both in their holism and in what is presented. Thus,
they symbolize and include traces which indicate geograph-
ically relevant content. Mediation should enable the decon-
struction of traces as artefacts for socially produced meaning
(Hard, 1989:5).

Therefore, Hard (1995:62 ff.) outlines a helpful research
methodology that addresses empirical research in general.

He refers to three critically reflexive processes which he calls
“fantasies” (a nice way to refer to the creative aspect of criti-
cal reflection). They are

– first, understanding traces as the result of hypotheti-
cal ideas and “confirming, supplementing, correcting,
or overturning” them through further traces (“trace fan-
tasy”);

– second, not being satisfied with the first interpretation
but questioning the underlying hypotheses by compet-
ing hypotheses (“hypothesis fantasy”);

– third, testing the hypotheses further through triangu-
lation, i.e. using further empirical methods to under-
stand presumed social processes (“operationalization
fantasy”).

We understand these three processes as the basic method-
ology of interpreting artefacts – whether in the field, in the
image, or in VR. Therefore, they are relevant to the pro-
duction of VR and the associated research process as well
as to VR acquirement. An important consequence of the as-
pects discussed before is that the body-related part must be
integrated into all three phases. According to Schurr and
Strüver (2016:94), this means the adoption of a “more than
representational perspective”, i.e. bringing out the emotional
and affective dimensions of traces, hypotheses, and opera-
tionalization. An equally important consequence is to make
visual mediation part of the fantasies. Therefore, we add a
fourth fantasy: the digital visualization fantasy or the princi-
ple of digital tracing. This fantasy relates to the process of
designing VR as an augmented image. Here, we aim to ques-
tion visual decisions, e.g. the choice of places and situations
for 360◦ images. The designer should change perspectives –
both the perspective of one place to another and the perspec-
tive of designer (producer) to user (consumer).

4 VR field trips (VREXs)

An underlying question is which VR worlds are suitable for
geographic academic teaching programs. In general, they ap-
pear to be useful for triggering processes of understanding
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Figure 3. A 360◦ panoramic image of Seestadt Aspern, Vienna (own photo).

in which the body takes part, whether it is a matter of at-
tention, empathy, changing perspectives, or understanding
complex relationships through spatial imagination. In our re-
search and teaching programme, we work on VR projects
with reference to urban spaces. Our focus is on different
views of urban society–environment relations. There is a
variety of research here. We selected four current debates:
“green city”, “sustainable city”, “smart city”, and “resilient
city” (Rink and Haase, 2018). The bodily, emotional, and
atmospheric perspective could supplement these debates. In
general, subjects with their bodies could be understood as
urban artefacts: they move, “rest”, and “encounter” (Hub-
bard, 2018:213) and thereby show their relation to the city.
They appropriate urban space but also point to disturbances
or to inequalities in social power relations and urban plan-
ning (Hubbard, 2018:209 ff.; Strüver, 2020:287). These are
effects that occur as everyday or professional attributions on
bodies or as part of social decision-making processes. But
phenomenologically, our priority is to understand the holis-
tic atmospheric perception of subjects. We want to work out
the relationships that result from this (Böhme, 2016:101) and
to “sharpen attention” to oneself and the object (e.g. the ur-
ban nature, Hasse, 2017:48).5 In the following, we elaborate
how we methodologically linked research and design pro-
cesses and the requirements presented in Sect. 3. Hereby, we
want to show and discuss, by drawing on three examples,
how atmospheric experiences were “brought up” in relation
to urban practice (understanding traces) and visual practice
in constructing VR (laying traces).

5We evaluated the course concept with the help of participant
observations and individual and group interviews.

4.1 Concept

In the summer terms of 2018 and 2019, we developed a
course concept as a joint project of geography education and
human geography at the University of Potsdam. The teach-
ing partly took place in Vienna and Berlin (for Vienna see
Mohring and Brendel, 2020).6 The students worked in re-
search groups. Each group created its own research design,
conducted research in Vienna or Berlin, and developed a VR
field trip. The aim was to critically reflect on urban processes
in relation to the own-body concepts and link them to the
process of producing VR. Therefore, the VR field trip took
up the idea of constructivist tracing in field trips with regard
to visual and body-related aspects (Nöthen and Schlottmann,
2015; Dickel and Scharvogel, 2013). This connects to both
the trace-related research design during the course and the
VR field trip concepts the students develop. Moving through
field trips and VR field trips should be characterized above
all by free discovery. As far as possible, the students should
be encouraged to move around and make free decisions for
and against viewing and changing locations.7

6The course practices differ here. In Vienna, we conducted a 6 d
field trip (with a preparation block and a follow-up block; Mohring
and Brendel, 2020). In Berlin, it was an ongoing course, and we
integrated two single-day field trips in Berlin. In terms of emotional
attachment and intensity to the research topic, Vienna was a greater
success.

7Technically, the VR field trips are based on 360◦ images and
videos. They were taken in urban space. Some of the video se-
quences were underlaid with the original sounds of the locations.
To enable a walk-through, the recordings are virtually linked via
stitching points. For this, the students developed storyboards. For
more detailed access to the research content, visual 2D information
(images, texts) and audio files are added. Users can watch the VR
field trips with smartphones and a phone-based cardboard headset.
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Methodologically, we arranged the course design into the
four phases described in Sect. 3.2. Practically, we separated
it between a preparatory meeting, a phase on site (in the city),
and a follow-up session. For the preparation, the students
chose a research topic and worked up related sources (text
work). We discussed their own underlying concepts of urban
development in general and of Vienna or Berlin by reflect-
ing on visual impulses (video reception and own images).
These tools both prepare and are part of the trace, hypothe-
sis, and visualization fantasies. On site we first worked on ur-
ban conditions of field trips, reflecting exercises, interviews
with experts, and lectures. We experienced this as a whole
group, but each student was always encouraged to reflect on
their own concepts about traces (focusing on the research
topic, trace fantasy). Based on this the students developed hy-
potheses about the underlying social mechanism of the traces
they experienced. In Vienna, the group focusing on green
cities, for example, resonated with a small urban garden in
the middle of canyons and streets. In this place every corner
was greened; even the wall of the house was planted with
moss. It was a small and yet very contrasting place in the
metropolitan milieu. They connected to the research focus
that interprets urban gardens as a form of nature appropri-
ation and community experience (hypothesis fantasy). The
research was inspired by their own feelings of experiencing
nature as valuable in the city. They found the small place
with its greenery and the many signs of community (small
messages, benches and seating, the chaos of many shaping
hands) congenial. It radiated a sense of well-being. Based on
this, they expanded their understanding of traces by research-
ing further urban gardening projects and conducting inter-
views with the gardeners (operationalization fantasy). Based
on this, they planned their VR field trips. The course ended
with a follow-up session in which we reflected on our find-
ings.

Our concept included a specific learning arrangement. We
learned that all research phases, on the one hand, take place
during the whole course time but, on the other, need impulses
at certain times. Especially in Vienna, we organized reflec-
tion and discussion periods at different locations. We care-
fully selected the places for them: open places like a meadow
for free associations; an island situation, alone on a covered
terrace of a café in pouring rain, for a fundamental discus-
sion on sustainability (here, the group needed a feeling of
closeness); and a co-working place in a library for the final
reflection and evaluation. We did not plan all the locations in
advance. This design was possible because we, as the lectur-
ers, were attentive to the specific atmosphere. To empower
the research fantasies, we used typical reflection methods to
question traces, hypotheses, and operationalization plans (re-
flection diaries, peer feedback, group discussions, etc.). But
for this, we created a mindset through specific questions or
exercises to help express the feeling of atmospheres – as the
following three examples show.

4.2 Video reception

At the beginning, we watched two YouTube videos. One
shows Solarpunk8 visions: images of a green and high-tech
future society, underlaid with music (Sieudiver, 2016). The
other shows an apocalyptic and critical vision of an ecologi-
cally destroyed society (Greenpeace Deutschland, 2009). Af-
terwards, we asked the students to describe their impressions.
During the discussion, content-related questions were gath-
ered which were mainly related to society and the future.
They assessed the urban present rather negatively in terms
of the relationship between society and the environment. All
in all, a more pragmatic or even pessimistic view of the fu-
ture prevailed. It is noticeable that the students resonated with
visual impressions. Here, Solarpunk offers futuristic images
which were highly discussed: the students emphasized the
greenery and the impression of closeness to nature but also
the impression of perfection and uniformity. Some looked for
related images or scenes, e.g. cities like Singapore or video
games. Often the description was combined with a rating,
which was rather critically distanced. They questioned the
vision itself (“absurd”, “exaggerated”, “too much future”),
the presumed idea (“not sustainable”, “growth idea”, “practi-
cability?”), or the visual offer (“constructed, from one hand”,
“too green”). During the discussion, some underlying as-
sumptions of the students emerged. First, they questioned the
relation between greenness, on the one hand, and sustain-
ability, on the other. Second, they criticized the visual mode
in the meaning of “beauty is not an end in itself”. During
the group discussion the students rarely showed conspicu-
ous emotions. Some emerged, nevertheless. One student ex-
pressed a shudder at first because she suspected that the mon-
umental skyscrapers were not only aesthetically pleasing and
beautiful at the top but also unattractive and dark at the bot-
tom. She feared a hidden, invisible dimension. Less clear,
although also noticeable, was the rejection of the positivity
in general. This is more interesting as the second video of
Greenpeace which shows a dystopia of a destroyed and grey
landscape was rather accepted (as a frightening “horror sce-
nario”).

4.3 Reflexive exercise

During our on-site field trips to Berlin and Vienna, the stu-
dents were supposed to reflect on their feelings and per-
ceptions of urban places. For this purpose, we conducted a
reflexive exercise. Based on our feelings towards the cho-
sen places and our perception of them being worthwhile,
we chose the places for this exercise spontaneously. In both
towns we explored the places in advance. In Vienna we stood
on a large meadow in the middle of a newly built district,
the Seestadt Aspern. In Berlin, we were in a café with lots

8Solarpunk activists design a future for human society literar-
ily, visually, and creatively. Their ideal consists of an “ecological
holism” (Schuller, 2019:9) in a highly technological society.
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of wood and bamboo hedges between office buildings on
the EUREF campus. Both places are developed according
to smart and sustainable goals. In Aspern, the focus was on
housing and traffic concepts but also on the design of open
spaces and the facilitation of coexistence. At the EUREF
campus business, research and new technologies dominated,
and places for co-working were created. The students took
up a pose to express how they perceive the atmosphere of
the places. Part of the exercise was to talk about the poses.
In Seestadt Aspern, the attitudes were expressive. One part
of the group showed a clearly negative attitude. The student
on the left in Fig. 4 rejected the place completely and shook
herself at the idea of having to live in this place. The stu-
dent on the right explained that he wanted to adopt the most
unnatural body position possible. To him, Aspern was unnat-
ural and uniform. The students also named “emptiness”, “no
community”, “anonymity”, and “isolation”. But there were
also students who perceived neighbourhood, looseness, and
relaxation. Their attitudes were mostly related to the idea that
it could be their own place of living. Only one student re-
mained on an abstract level and reflected on the planning and
practicability of the district in general. On the EUREF cam-
pus, on the other hand, the students were rather helpless in
finding a good pose. Many poses expressed thoughtfulness
or deliberately left no statement (normal sitting posture or
crossed arms, like the students in the middle in Fig. 5). These
poses do not represent a refusal of the task but a distance
from the place. The descriptions of the atmosphere were less
emotional than conceptual. The student on the left in Fig. 5
wanted to express that the planners want to be “high up” in
that place. The student on the right symbolically showed a
pair of binoculars to make clear that she must look even fur-
ther to discover the dimensions of the place. Because of the
vagueness of and uncertainty in the atmospheric descriptions
in this place, the exercise was repeated in another seminar.
This consolidated the view that most of all students do not
resonate with this place. The students saw “no place” for
themselves here. Only one group chose this location for their
VR field trip.

4.4 Change in perspectives

The third example does not refer to a specific exercise but
describes a process. During their own research process, the
students had already dealt with the question of how to trans-
late the research results into a VR field trip. Quite early they
started to weigh up which places were suitable. A challenge
for us, therefore, was to ensure the quality of research as a
result of the fantasies of trace, hypothesis, and operational-
ization. Especially in Vienna, we realized that the change
from research to design must be actively organized. The stu-
dents had to engage in the process of mediation. This process
was associated with uncertainty. The challenge lies primar-
ily in the critical constructivist attitude to the process of lay-
ing traces, i.e. the design of a VR field trip. Our evaluation

Figure 4. Posing exercise in Seestadt Aspern, Vienna (own photo,
illustration by Ute Dolezal).

Figure 5. Posing exercise at the EUREF campus in Berlin (own
photo, illustration by Ute Dolezal).

suggests, on the one hand, that the students understood the
design of VR field trips as subjectively “constructing” a ver-
sion of reality. On the other hand, only a few students were
aware that viewers of VR learning environments do not nec-
essarily have to follow the perceptions of the designers laid
out in VR (i.e. only perceive what was “put in” during the
design process; Brendel and Mohring, 2020). With the help
of peer-to-peer feedback and group discussions, the students
rearranged their research findings to find a mediation focus
of their VR field trips. In order to be able to select the spe-
cific locations of the VR recordings, they must assume per-
spectives of possible users. It was important to connect this
with possible visual perspectives in VR. For example, is it
important to integrate narrowness or expanse, smallness or
size, and proximity or distance? Are entrance situations, bor-
ders, or contrasts important? Based on their experiences of
atmospheric perception, the students decided in favour of lo-
cations and perspectives and photo or video and in favour of
or against sounds. Figure 3 in Vienna, Seestadt Aspern, for
example, shows a pavement with plenty of space for pedes-

Geogr. Helv., 76, 369–380, 2021 https://doi.org/10.5194/gh-76-369-2021



K. Mohring and N. Brendel: Producing virtual reality (VR) field trips 377

Figure 6. A 360◦ panorama of the MotionLab entrance in Berlin (own photo).

trians. The image contrasted with a scene in Vienna’s city
centre, where pedestrians hardly have any space. The stu-
dent’s aim was to draw attention to the individual well-being
of people in traffic.

Some groups struggled to visually translate their insights
from urban practice. This concerned, for example, the groups
dealing with sustainability. The groups worked with the hy-
pothesis that the social dimension should be highlighted.
Their main interests were social justice and bottom-up-
processes, according to Brocchi (2017). Figure 6 shows the
example of a social sustainability research group in Berlin.
They opted for an urban location within a building. No pub-
lic place during our field trip in Berlin seemed suitable for
them. Their aim was to show MotionLab9 – an example of a
makerspace – in its various facets. They were concerned to
show the opportunities of and the uncertainty in bottom-up
movements and common work. For this they chose a multi-
perspective representation. The scene shown in Fig. 6 is in-
tended to show the “social pivot” of MotionLab. A student
explains, “We want to show the image of what you get from
MotionLab when you enter it. You have a direct opportunity
to see what co-working can mean on a cooperative or social
level.” To understand the social situation, certain actions such
as conversations and activities were staged on the photo. This
was contrasted not by other images but by audio files with in-
terview statements. These audio files are integrated into the
VR field trip. They highlight the invisible, hidden complexity
of this place.

9MotionLab is a makerspace that provides users such as start-
ups or hobbyists with a selection of expensive hardware and soft-
ware that can be used collectively. The entire infrastructure is de-
signed to enable community living (kitchen and common dining
area, fitness equipment, events, etc.).

In summary, we have given the students space and time
to describe situations they have experienced and to express
their sensual feeling. The aim was to stimulate reflection on
one’s own viewing and feeling of spatially related aspects
and to link this with content-related expectations of urban re-
search. We applied this strategy both to images, as in the first
example, and to urban situations, as in the second. Sensitiv-
ity to their own body concept helped the students to manage
the role change from researcher to designer, as described in
the third example. For example, two teams included Seestadt
Aspern in their research. It was obviously not a question
of whether a place was perceived as positive but whether
it aroused any subject-related resonance at all. During the
courses, the students were empowered to develop a spatial re-
flection and a visual reflection competence. Especially, they
understand VR as a geographic visualization process which
is in a way powerful, uncertain, and selected. Likewise, they
integrate their own spatial perceptions and their own body
concepts in their research practices. In part, also the limits
of one’s own knowledge were understood. For example, one
student emphasized that he could not make any statement
about the whole city of Vienna. However, there was an in-
creasing sensitivity to local particularities and the exemplar-
iness of the selected places. Furthermore, during the produc-
tion and design process, the students worked on a feeling for
perspectives and possibilities and limits of the expressiveness
of the image and equally on the necessity of image changes
(such as a change of location in VR) and the conscious elabo-
ration of the specifics of the locations. The own-body concept
played an important role in this. However, the “visualization
fantasy” created a new resonance between body and place.
And it underlined the limitations of visual impressions in the
context of specific research foci. Every group added addi-
tional text or audio files to clarify their subject. Our evalu-
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ation also showed that, on the one hand, the students very
much appreciated the possibilities of a field trip designed in
a constructivist way. On the other hand, they found it diffi-
cult to transfer this approach into a VR field trip. In the de-
sign phase, the desire to control the users’ trace interpretation
prevailed. Perhaps this is a problem of experience: students
are still more in the role of consumers by using digital media
as part of learning. What is needed here is a stronger under-
standing of the possibilities of actively appropriating VR to
feel empowered to decide in favour of and against viewing,
changing perspectives and locations, and so on, even during
its use.

5 To conclude – the way to mindfulness

VR is in some ways a disruptive technology. It integrates per-
ception into routines of digital communication. Like an aug-
mented image, VR can be perceived atmospherically. There-
fore, VR is a powerful geographic visualization that creates
felt virtual spaces. That is why we see the need to understand
VR as a visual mediation practice which is linked to sense-
based and content-related practices of acquirement. It is nec-
essary to research the structural relationship between atmo-
spheric perception and virtual environments. Consequently,
we tested a concept that approaches the use of VR in edu-
cation in a mindful way. We focused on the process of pro-
ducing. Here, we integrated the phenomenological view. This
view enables access to body and emotion. In VR, particu-
larly the neurosciences measure strong affective responses at
a precognitive level. Atmosphere-sensitive spatial research,
on the other hand, takes this phenomenon as a holistic per-
ception process, subject-related and situated. In terms of ge-
ographical education, it needs to be deconstructed and recon-
structed how VR is linked to sense and body. People acquire
their environments – whether physically or virtually. Many
expectations are stored as body knowledge and are not nec-
essarily always conscious. Nevertheless, this has an influence
on how processes are interpreted. Therefore, holistic experi-
ences should be separated and questioned.

However, we want to end with reference to the aspect of
mindfulness in general. First, we return to the subject of ur-
ban research. We chose this subject as relevant for VR en-
vironments – especially with the focus on atmosphere and
body. This dimension points far beyond the pure understand-
ing of urban processes (Hasse, 2017). According to Hub-
bard (2018), it is a question of how urban geography can
generally orient itself in the 21st century. He argues that dis-
cussions about futures of cities in terms of society and en-
vironmental relations could “reinvigorate urban geography”
(Hubbard, 2018:5). In addition to research on social mean-
ing, “we need to explore [ . . . ] practical and embodied skills
which are woven, almost subconsciously, into the lives of
urban citizens” (Hubbard, 2018:225). Mindfulness in this
context means the inclusion of the affective and emotional

level in geographical urban research. Second, more gener-
ally speaking, VR makes it abundantly clear that the affec-
tive and bodily part of communication must be considered.
For us, this is a decisive impulse to think about the way in
which dissemination media change our communication. It is
about how standardized routines make certain forms more
likely. As we have shown, this is not about the difference be-
tween digital and non-digital. It is about the way in which
the body is accessed (this also applies to audio signals, for
example). Digital media are just immensely more flexible
and successful in distribution. To understand this, we need
a general awareness of our own body concepts. This needs a
transformation of education because now aspects of mental
attitude (e.g. Sanders, 2017), well-being (e.g. Seaford, 2018),
resonance (e.g. Rosa, 2016; Beljan, 2018), and mindfulness
(e.g. Manemann, 2014) are becoming important. Third, these
aspects are generally seen as possible ways to deal with a dis-
turbed society–environment relationship. Hasse (2017:55 f.),
for example, points out that a main problem is the distur-
bance of the human-nature metabolism. According to Hart-
mut Rosa, this is a crisis of modernity: a crisis of the re-
lationship between people, on the one hand, and other peo-
ple, nature, and things, on the other (Sanders, 2017). It is the
problem of a missing sense for the well-being of all life. Or,
as Manemann (2014) describes it, it is a crisis of the grow-
ing incalculability of the world with a simultaneous desire to
control nature. This results in a new paradigm of resilience,
i.e. the strengthening and creation of resistance to dealing
with change (Manemann, 2014:60). Hasse (2017) points out
that the human being must be addressed in their concern for
themself. We need a new perspective, an understanding of
an “us-world” (Egner, 2017:18). For this, phenomenologi-
cal programs are necessary that enable the feeling of one-
self and thus make the culturally hidden basis of all action
visible. Manemann associates this with the hope that a care
for the self will become a care for the community. He refers
to this as mindfulness and means above all a transforma-
tion of the self to face transformations in society and em-
phasizes the major role of education. Learners should be em-
powered to become self-effective and mindful and to gain
new insights (Manemann, 2014:78 ff.). Therefore, incorpo-
rating this dimension into geographic academic and school
teaching about urban processes is a way to strengthen car-
ing for one’s self and others. We discussed our concept and
three different examples of our project to suggest what such
teaching could look like. In doing so, we did not adopt a du-
alism of nature and digitality, but we made clear how hybrid
perspectives can be adopted starting from a basic construc-
tivist concept. Our overall aim was to educate mindfully, es-
pecially promoting multi-perspective thinking without over-
powering, strengthening reflected and enlightened thinking
in dealing with transformation, and stimulating mindfulness
and the ability to act. That means understanding and con-
sidering one’s own and other peoples’ needs, acknowledging
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challenges, and reaching options for action and decisions to-
gether.
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