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Executive Summary

There has been a significant increase in the recognition of the influence of digital
technologies on the relationship between individuals and nature. The main focus of previous
research has been on examining the causes and consequences of the loss of direct nature
experiences. There is little research done previously on how nature is experienced in the
present day using different digital technologies. This leads to the question of what impact are
these technologies having on people’s nature connectedness based on the experiences
gained via technologies.

This report aims to deliver a detailed understanding of how digital nature experiences can be
identified based on an individual’s perception and how these experiences have an impact on
the connection between people and nature. The report displays an overview of the digital
technologies that currently exist as a mediation for nature experiences as well as a purpose-
based categorization of them. Moreover, there is an initiative taken to put up an innovative
idea of linking the different individual experiences categorized by Friedrich Nietzsche in 1886
with how individuals experience nature.

Also, as a case study, a quantitative survey was conducted at the Omniversum to analyse
the effect of watching nature documentaries on a dome screen on the connectedness of
people with nature. The results that were derived from the quantitative survey at the
Omniversum suggests that there is a significant effect on the people’s nature connectedness
with the mediated nature experience via dome screen at the Omniversum. Also, a significant
effect was found from the survey on nature connectedness of people when the experience
via digital technology (dome screen) were more realistic.

As an overall conclusion, since direct nature experiences are decreasing, mediated or
indirect nature experiences are becoming important, as they play a significant role in nature
connectedness of individuals. There are many kinds of digital technologies which directly or
indirectly fulfils different purposes like enjoyment, education, awareness raising, socialization
and health and well-being of humans. To analyse the effects and impacts of these digital
technologies on nature connectedness, three factors namely, the technology, purpose of the
technology and individual experiences are important to take in account. It is also considered
that mediated nature experiences are important as it is always better to have some
experiences rather having none.
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1. Introduction

For the largest part of human existence, experiences of people with nature have been direct
(Soga and Gaston, 2016). Before the industrial development, this direct relationship with
nature was a necessity for the survival of humans. But as a result of the industrial
development, lifestyles of humans changed significantly and this affected people’s
relationship with nature (Kaplan and Kaplan, 1989). Since the industrial development, direct
experiences with nature became less related to human survival and new motives for direct
nature experiences emerged, including socialization, physical activity and relaxation (Kloek,
2013). Since the development of digital technologies, lifestyles of people have changed
significantly again and continue to do so. People, especially young ones, are spending less
time outdoors due to the rise of digital technologies, social media and urbanization (Bruni et
al., 2017; Soga and Gaston, 2016; Cordell, 2008).

Nowadays, besides direct nature experiences, people can also experience nature in an
indirect way through various digital technologies. For many (young) people, especially those
living in urban areas, direct nature experiences have been replaced with indirect, digital
alternatives (Soga and Gaston, 2016; Ballouard, 2011). ‘Technological nature’ refers to
(digital) technologies that aim to mediate, augment or simulate the natural world. Many
nature-related digital technologies have arisen over the last couple of years, ranging from
nature documentaries and webcams to innovative apps and games (Kahn et al., 2009). Due
to increasing technological innovations, the distinction between real and digital nature
experiences becomes more blurred. Nowadays, certain digital technologies such as virtual
reality allow people to experience nature in such a way that the digital nature experience can
almost feel like a real nature experience.

There has been an increasing recognition of the possible influence that digital technologies
can have on the relation between people and nature. However, opinions are divided on
whether this influence is positive or negative. Some scholars argue that the lack of direct
nature experiences will result in a decreasing connection between people and nature and
talk about an ‘extinction of experience’ (Soga and Gaston, 2016). Moreover, some scholars
worry that the opportunity for people to experience digital nature will make them less
interested in direct nature experiences since virtual natural environments are developed with
the intention to be enjoyable, impressive and spectacular in order to create ‘optimum nature
experiences’. This can make direct nature experiences seem boring, disappointing, less
exciting and less attractive (Levi, 1993). Others hold a more positive view and argue that
there appears to be a ‘transformation of experience’, thereby emphasizing the (possible)
opportunities of digital technologies in nature conservation and connecting people with
nature (Clayton et al., 2017).

1.1. Problem statement

The loss of direct nature experiences due to the rise of digital technologies can have several
consequences for people’s connection with nature (Bruni et al., 2017). Direct nature
experiences are positively related to people’s values, attitudes and behaviour towards nature
(Soga and Gaston, 2016; Bogeholz, 2006). Positive thoughts, feelings and behaviour
towards nature enhance the interest and connection that people have with nature and this
can increase the support of and participation in nature conservation. Therefore, a lack of
direct nature experiences has a negative effect on nature conservation in general (Kloek,
2013). This can be considered problematic since natural areas and biodiversity are rapidly
degrading and declining worldwide due to various anthropogenic threats. Positive nature
values, attitudes, knowledge and behaviour are often considered of importance to combat
this problem (Miller, 2005; Balmford and Cowling, 2006).

The fact that people spend more time indoors due to the rise of digital technologies does not
only have an effect on people’s relationship with nature and nature itself, but it can also affect
people themselves. Many studies have examined the relationship between people’s direct
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interaction with nature and their health. From these studies, it appears that spending time
outdoors enhances physical and mental well-being. Hence, a decrease in direct nature
experiences can have negative effects on people’s health (Shanahan et al., 2016; Cervinka
et al., 2011). Moreover, spending time in nature can contribute to social interaction and a
feeling of belonging (Zylstra, 2014), whereas engaging in digital technologies is often
considered to decrease direct socialization (Ballouard, 2011).

Many research has demonstrated the positive effects of direct nature experiences. However,
some research also shows that not only direct contact with nature but also exposure to
nature imagery and digital nature can have positive effects (Hartmann and Apaolaza-lbafez,
2008). For example, pictures and images of nature can have positive cognitive, emotional
and behavioural effects (Ballew and Omoto, 2018; Levi and Kocher, 1999). Moreover,
according to Kahn et al. (2009), replacing physical nature with digital or technological nature
influences people’s physical and mental health and can still provide benefits. Previous
research on the influence of technological nature on psychological well-being has shown that
“technological nature is better than no nature but not as good as actual nature” (p. 16, Kahn
2011). The opportunity for people to experience virtual nature can also contribute to some
current environmental problems. For example, it allows people to experience (vulnerable)
natural areas without actually going there and thereby possibly damaging the natural area.
Moreover, replacing direct nature experiences by digital nature experiences can reduce CO2
emissions, resource consumption and waste resulting from travelling (Levi and Kocher,
1999).

It appears that ideas and opinions about the influence of technological nature are highly
divided, but also that the influence of technological nature is largely unknown. The topic is
generally difficult to investigate due to rapid and constantly changing developments of digital
technologies. Because of the contradicting views and the fact that there is relatively little
scientific literature about the influence of technological nature on the way people experience
and connect with nature, it can be considered of importance that research is done on this
topic.

1.2. Previous research

Previous research has mainly focused on the causes and consequences of (the loss of)
direct nature experiences. However, what sort of (new) nature experiences are existing since
the rise of digital technology and the impact of these new experiences on people’s
connectedness with nature is largely unknown. Since technological nature is a relatively new
phenomenon, scientific literature in this field of research is scarce. Moreover, as digital
technologies are constantly changing due to new developments and innovations, there is a
lack of up-to-date information on currently existing nature-related digital technologies. In
addition, literature studies show that there is a lack of empirical research on this topic.

1.3. Research purpose and questions
The purpose of this project is to provide an overview of new nature experiences that follow
from current digital technology developments and to examine the (possible) impact of these
new experiences on nature connectedness. In order to do so, the following research
guestions have been formulated:

Main research question

How are digital technology developments shaping nature experiences and how do they
influence people’s connection with nature?
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Sub-research questions

In order to answer the main research question, the research is divided into two parts (part A
and part B). For both parts, sub-questions have been formulated:

Part A:

1. What digital technologies through which nature can be experienced can be identified?
2. For what purposes are nature-related digital technologies being developed?
3. In what way can individuals experience digital and technological nature?

Part B:

1. What is the impact of a dome screen movie theatre displaying nature documentaries
on the connectedness of people with nature?

1.4. Reading guide

The research of this Academic Consultancy Training (ACT) project can be divided into two
fundamental parts: one part consists of an exploratory and literature study on different
categorizations of digital nature experiences (part A), the other part consists of a case study
aimed at examining the impact of nature documentaries shown in dome screen movie
theatres on people’s connectedness with nature (part B). Part A will be mainly focused on
digital nature experiences, whereas the case study focuses on the impact of a particular
digital nature experience on people’s connectedness with nature. By dividing the research
into these two parts, the research will be comprehensive and profound regarding the effects
of digital technologies on experiencing nature and on nature connectedness and provide new
insights into this topic. The outcomes of both parts are combined in a final chapter in order to
draw integrative conclusions and provide recommendations. The results and
recommendations of both parts can be used as a stepping stone for further research and can
be useful for several stakeholders, including nature conservation organizations, policymakers
and digital technology developers.

This report consists of four chapters, with the above chapter as the introducing
chapter. Chapter 2 consists of part A: the categorization of digital nature experiences,
including an introduction, explanation of the methodology used, an overview of currently
existing nature-related digital technologies, a categorization of the purposes of developed
digital technologies, a categorization of individual experiences of digital nature and a
discussion and conclusion in which the three categorizations will be integrated. Chapter 3
consist of Part B: the case study, including a description of the case study, the conceptual
framework used for conducting and analysing the case study, explanation of the
methodology used, the results of the case study and a discussion and conclusion of the
results. In chapter 4, the outcomes from both parts of the research will be integrated into a
final discussion and conclusion, and recommendations (for future research) will be given.
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2. Part A: Categorization of digital nature experiences

2.1. Introduction

It appears that people are increasingly experiencing nature through various digital
technologies. However, information and scientific literature on this topic is lacking. That is
why this part of the research (part A) is based on an exploratory study and literature review
around the topic of digital nature experiences. The aim for this part of the research is to gain
more insight into different forms of digital and technological nature and how these are
shaping nature experiences. The digital nature experiences are categorized from different
perspectives. First, an overview of different nature-related digital technologies will be
provided, including its main purposes and whether digital technology is used indoors or
outdoors. Second, the purposes and effects of technological nature will be examined and
analysed. Third, individual ways of experiencing technological nature based on a framework
developed by Friedrich Nietzsche will be described.

2.2. Methodology

To analyse digital nature experiences, different methods were undertaken. First, an in-depth
and comprehensive literature study of scientific journals and previous ACT reports were done
based on key topics like digital technologies and (digital) nature experiences. Second, to
provide an elaborate overview of the present digital technologies that are used for
experiencing nature, an exploratory and inventory research was done. The information used
for supporting the context was taken from journal databases. For ensuring a high-quality
report, web pages like ‘Google Scholar’ were used for searching the scientific articles as
references for describing the purposes, experiences and the digital overview part, while
‘Google’ was only used for the exploratory and inventory research for providing the
technological overview. Amongst all the related articles found, the most relevant articles and
books were selected which were used as the references for a particular topic. Due to specific
time limits, the inventory research was mostly limited to the Netherlands, which gives an
overview of most of the digital technologies used for nature experiences. Third, besides an
in-depth literature study, meetings with experts from related topics such as Matthijs Schouten
and Koen Arts were arranged to gain clear ideas and more information on the topic. They
were contacted since Matthijs Schouten holds his expertise on nature conservation. He is
also a philosopher with deep knowledge about people and nature connectedness, whereas,
Koen Arts has expertise in the field of how digital technologies can be related to experiencing
and conserving nature. The information gathered during the verbal communication with the
experts was also used as references in the report.

2.3. Overview of nature-related digital technologies

This subchapter is meant to give an overview of currently existing digital technologies
through which nature can be experienced by the general public. The aim was to provide
some more insight into the different nature-related digital technologies existing at the
moment. A short description of the digital technology, it's main purposes and whether the
digital technology was used indoors or outdoors will be outlined. This is the result of an
exploratory and inventory research on nature-related digital technologies. For a summarizing
table of the different digital technologies, see Appendix I.

2.3.1. Apps
Description: an app is a mobile application that is developed to be used on smartphones and
tablets. Apps have gained enormous popularity over the last couple of years and basically
everyone who has a smartphone or tablet makes use of apps. Nature-themed apps are
existing in many different forms and can range from displaying natural pictures and/or
sounds to (interactive) games. Nature apps influence the way people interact with nature
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since they significantly contribute to the accessibility of information and education on nature
and foster new ways of enjoying nature (Jepson and Ladle, 2015). They are often developed
in cooperation with nature conservation organizations.

Purpose: the purposes of nature apps are mostly related to information and education, and
enjoyment and excitement. A lot of nature apps are developed to provide the user with
information and education on certain nature-related topics. Apps that are developed in
cooperation with nature conservation organizations can also include information about the
organization and their specific nature areas. There are also multiple nature apps that can
identify plants and animals based on uploaded pictures or sounds and provide the user with
information about that specific species (Shrode, 2012). Apps that involve games are often
developed with the purpose of enjoyment and excitement. Even though apps are mostly
used individually, some apps also encourage forms of socialization (e.g. sharing
observations with friends).

Indoors versus outdoors: whether nature apps are used indoors or outdoors differs per app.
Apps that are used indoors mediate the nature experience highly, whereas apps that are
used outdoors mediate the experience less as it is then used as a tool and stimulator to also
experience physical nature.

Examples: Natuur in Nederland, Natuur 360°, PlantNet, Bomenspotter, Veldgids

2.3.2. Games

Description: digital games include video games, but also other types of games which involve
some kind of digital technology. Hence, digital games can refer to a video game played on a
computer, PlayStation or Nintendo Wii, but also include games that are played outside by
making use of an iPad for instance. Several nature-themed digital games exist through which
people can experience digital natural environments or, for example, play pretending that they
are a ranger. Moreover, a lot of video games that do not have a direct nature theme do
include natural environments. Digital nature games often aim to make these digital natural
environments as ‘real’ and impressive as possible and they might have an indirect effect on
the users’ perception of nature.

Purpose: the main purpose of digital nature games is enjoyment and excitement, but most
nature games also have another purpose such as providing information and education or
awareness raising about certain nature-related issues (Sandbrook et al., 2015).

Indoors versus outdoors: most digital nature games are played indoors. In this way, the
nature experience is highly mediated by digital technologies. However, in the Netherlands,
there is an example of a digital nature game that is used outdoors (The Nature Game). The
nature experience through this game is less mediated by digital technology, as it also
involves direct contact with nature.

Examples: The Nature Game, Endless Ocean, Congo Jones, Flower

2.3.3. Interactive screens
Description: interactive screens refer to the touch screens that are used in museums, visitor
centres and exhibitions. There are different types of interactive touchscreens, including
interactive screens with information, videos and games. Most nature-themed museums,
visitor centres and exhibitions make use of interactive touch screens.

Purpose: the main purpose of interactive screens in museums, visitor centres and exhibitions
relating to nature is providing information and education about nature. Often communication
and awareness raising about nature issues are also one of the aims. To make
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the informative and educative goal more effective, interactive touch screens are used. It is
considered that by applying this digital technology, the educative purpose is more enjoyable,
exciting and attractive, and therefore more effective (Glover et al., 2004; Ritterfeld, 2004).

Indoors versus outdoors: the interactive touch screens are used indoors in the corresponding
museums, visitor centres and exhibitions.

2.3.4. Films, documentaries and TV shows

Description: films, documentaries and TV shows are amongst the oldest existing digital
technologies described in this chapter, but it is still an important manner through which many
people have mediated experiences of nature. A lot of people watch nature-themed films,
documentaries and TV shows on their television or in cinemas as this digital technology are
very approachable for the general public (Arendt and Matthes, 2014). Even though this type
of digital technology is probably not considered by most people as ‘new’ or ‘modern’, there
have been many improvements in the quality of the videos, which possibly enhances the
impact of the experience.

Purpose: even though enjoyment and excitement are an important purpose of nature films,
documentaries and TV shows, the main purpose is often related to providing information and
education and to raise awareness for certain nature issues. Since this digital technology is
used by a large public, the impact of it in terms of education and awareness raising can be
significant (Arendt and Matthes, 2016; Barbas et al., 2009).

Indoors versus outdoors: films, documentaries and TV shows are watched passively on
indoor screens. Hence, this type of digital technology highly mediates the experience of
nature.

Examples: Freeks wilde wereld, BBC nature documentaries (e.g. Planet Earth, Blue Planet,
Life), Omniversum, De Nieuwe Wildernis, Wild

2.3.5. Multidimensional movies

Description: multidimensional movies aim to make the visual experience as ‘real’ as possible
by, to a greater or lesser extent, making use of different sensory perceptions. Nowadays,
multidimensional movies can range from 3D up to 7D movies. Whether a movie is 3D, 4D,
5D, 6D or 7D depends on the level of realism. During 3D movies, special 3D glasses are
used which give the illusion of depth. 4D movies also make use of a motion chair. 5D movies
involve other physical effects, such as blowing wind and spraying water. 6D and 7D movies
are interactive, meaning that people, for example, get an ‘interaction gun’ which can be used
to influence the movie. Nowadays, 3D movies can not only be experienced in cinemas but
also from home. 4D to 7D movies are experienced in special cinemas or amusement parks.
There are a few 3D to 7D movies about nature existing in the Netherlands, such as the
Pandadroom in the Efteling and (occasionally) the movie theatre in Dolfinarium.

Purpose: the main purpose of 3D to 7D movies is enjoyment and excitement. It is assumed
that adding more sensory perceptions increases the enjoyment and excitement of the
experience. Some 3D to 7D movies about nature also have an educative or awareness
raising purpose (e.g. Pandadroom).

Indoors versus outdoors: this digital technology requires an indoor experience. Hence, this
type of digital technology highly mediates the nature experience.

Example: Pandadroom (Efteling), the movie theatre in Dolfinarium
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2.3.6. Virtual Reality (VR)

Description: virtual reality (VR) is a digital technology that is aimed at simulating (natural)
environments in order to let the user experience this environment without actually being
there. This is mostly done by displaying 360° videos. The virtual environment can either be
similar to the ‘real world’, in case a video of an existing environment is shown, or it can be an
artificial representation of the ‘real world’. The user can look around in this virtual
environment, move around in it, hear corresponding sounds and interact with virtual items.
The most suitable and common way to experience virtual reality is by making use of special
VR glasses and headsets.

Purpose: nowadays, the main purpose of virtual reality is enjoyment and excitement. The aim
of VR videos is that people can enjoy simulated environments without physically going to and
being in that specific environment. Besides developing and applying virtual reality for the
purpose of enjoyment and excitement, the significant role that virtual reality can play in other
fields of applications is being increasingly recognized. Several studies have shown a positive
influence of virtual reality on people’s mental health, including decreasing stress levels and
anxiety (Wesselius and van den Berg, 2014; Hinder, 2016). Hence, the purpose of virtual
reality is slightly shifting from only enjoyment and excitement to also including purposes
relating to health and well-being.

Indoors versus outdoors: virtual reality is mostly used indoors, relating to the idea that
through virtual reality you can experience simulated environments without actually being
there. Therefore, virtual reality highly mediates nature experiences.

2.3.7. Augmented Reality (AR)

Description: through augmented reality people can interactively experience a live, real-world
environment to which elements are added by a computer system, in other words, augmented
reality places a virtual layer upon reality (van Krevelen and Poelman, 2010). This is done in
such a way that the added elements are perceived as an immersive aspect of the real
environment. Augmented reality is often applicable for tablets and smartphones. The
difference between VR and AR is that virtual reality completely simulates real-world
environments, whereas augmented really alter people’s perception of real-world
environments. Augmented reality is often used to make going into real-world (natural)
environments more attractive and appealing.

Purpose: the main purpose of augmented reality is enjoyment and excitement. But some
nature-related augmented reality programs also have other purposes which they try to
achieve by making the experience enjoyable and exciting (Bimber and Raskar, 2005). For
example, the augmented reality app ‘Los in ‘t bos’ also aims to educate its users and
contribute to children’s physical and mental health.

Indoors versus outdoors: since you need a real-world environment to apply augmented
reality, nature-related augmented reality systems requires that it's users to go outdoors into
natural areas. Because this digital technology integrates real-world nature experiences with
digital nature experiences, the mediation is less compared to for example virtual reality.

Example: Los in ‘t bos

2.3.8. Soundscapes
Description: soundscapes can be defined as ‘the acoustic environment of humans’. Digital
soundscapes are different from other digital technologies in the sense that it is not focused
on visual perceptions but on sound. These sounds can be experienced by making use of
headphones, or it can be played in a special room. Digital soundscapes can include ‘real’
sounds of nature and animals, or simulate artificial natural sounds.
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Purpose: the purpose of soundscapes can be enjoyment and excitement, but it can also be
used to increase people’s health and well-being in helping psychological restoration (Jabben
et al., 2015; Annerstedt et al., 2013). An example of a soundscape aiming to contribute to
people’s health and well-being is the interactive ‘rocking chair'. The rocking chair plays
sounds from the natural world when it is explored by touch (e.g. picked up, tapped, shaken).
The natural sounds can result in reduced levels of stress and anxiety, thereby contributing to
people’s happiness and mental health (Hinder, 2016).

Indoors versus outdoors: soundscapes have to be used in a quiet space. Hence,
soundscapes are mostly used indoors and highly mediate the nature experience.

Example: rocking chair

2.3.9. Webcams

Description: during the past decade, several nature conservation organizations have placed
webcams in their nature reserves through which people can watch wildlife from their home.
Through these webcams, the general public is given the opportunity to see and ‘attend’
(special) moments of wild animals that they would normally not see during direct nature
experiences. This could, for example, include watching a sea eagle hatch or looking in the
hollow of a foxes family. The live footage of the webcams are available on several websites,
often twenty-four hours a day.

Purpose: the main purpose of nature webcams is enjoyment and excitement. Since the
webcams only provide live images of (animals in) nature, it does not have other direct
purposes. However, most of the organizations that place the webcams hope that the
webcams indirectly raise awareness about conservation values and get its users more
involved with nature conservation (Kamphof, 2011).

Indoors versus outdoors: the live webcam videos are mostly watched indoors from a
computer, smartphone or tablet screen. Therefore, webcams do mediate nature experiences,
but since it involves live footage of actual moments in nature this mediation can be
considered less strong compared to some other digital technologies.

2.3.10. Drones

Description: over the past couple of years, drones have gained increased popularity. A drone
is an unmanned aerial vehicle that can be controlled from the ground (Floreano and Wood,
2015). Drones can be used in many ways and for different purposes. In this case, drones
that are used by citizens to make recordings of natural environments from above are referred
to. In this way, drone users can experience nature from a different and ‘unique’ perspective.
It provides footage of nature that people would normally not see during unmediated direct
nature experiences.

Purpose: drones are developed with the purpose of providing enjoyment and excitement for
its users. However, the recordings of drones can be used for different purposes (e.g.
included in nature documentaries).

Indoors versus outdoors: drones themselves are used outdoors. Using drones can be
considered as an interactive experience, as the user has a lot of control over how to use the
drone and what nature will be discovered by making use of the drone. The actual recordings
made by the drones are mostly watched indoors. Based on this, the mediation of drones in
nature experiences can be considered as little.
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2.3.11. Social media
Description: social media encompasses all online platforms in which its users provide the
content. Facebook, Twitter and Instagram are examples of such platforms. These platforms
can be used in different ways in order to experience nature, such as watching videos or
images. Many organizations and people use social media as a channel to show or
communicate certain nature-related issues and to increase public support for conservation
(Buscher, 2016; Fletcher, 2017).

Purpose: social media are often used with the purpose of inducing feelings of enjoyment and
excitement among its users. Expressing nature issues on social media is also often done
with the aim of raising awareness, as its users can appeal to a large public through social
media. This awareness raising through social media is often done by inducing a ‘shock’ and
to cause indignation (e.g. showing pictures or short videos of animal harm or deforestation).
Socialization also plays a big role in social media, since everything that is put on social
media is shared with others (Popescul and Georgescu, 2016; Kietzmann et al., 2011).

Indoors versus outdoors: since social media are used on smartphones, tablets or laptops,
social media are mostly used indoors. However, social media are always and everywhere
accessible.

2.4. Purposes and effects of digital technologies

As a second approach, digital technologies that play a relevant role in the mediation of
nature experiences have been categorized according to the purpose pursued by the
technology developers. Furthermore, the effects that such purposes might have on people
and their relationship with nature have been discussed. Based on the inventory and
exploratory research on nature-related digital technologies, five purposes have been
identified: enjoyment and excitement, information and education, awareness raising,
socialization and health and well-being. These purposes and the effects it might have been
discussed below.

2.4.1. Enjoyment and excitement

By engaging in recreational activities, people step out of their normal routine in order to
experience feelings of enjoyment or excitement (Lengkeek, 2001). Nowadays, the motivation
for people to spend time in natural areas is mostly related to recreational purposes which are
also often related to feelings of enjoyment and excitement (Bell et al., 2007). The feeling of
enjoyment and excitement in nature can be a result of different sensory perceptions that
nature can induce, including viewing natural sights, smelling nature, hearing natural sounds
and touching natural elements (Eisenberger, 2010). The feeling of excitement in natural
areas can also be stimulated by thrills and perceptions of risk or danger (Manfredo et al.,
1996).

Since the rise of digital technologies, people are increasingly using digital technologies in
their spare time, also motivated by experiencing feelings of enjoyment and excitement
(Cordell, 2008). Many nature-related digital technologies are also developed with the
purpose of providing an enjoyable or exciting experience (Fletcher, 2017). However, since
many digital technologies are used indoors, the sensory perceptions that people have when
directly experiencing nature are often missing when using indoor digital technologies. Certain
indoor digital technologies do make use of these different sensory perceptions, such as 4D
technologies. These kinds of digital technologies might foster stronger feelings of enjoyment
and excitement compared to digital technologies that do not include different sensory
perceptions. Another important aspect of enjoyable or exciting digital nature experiences is
that it can also help to reach other purposes, such as education and physical activity. When
digital technologies aimed at education or physical activity are developed in such a way that
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the user experiences them as enjoyable or exciting, the educative or physical activity
purpose can be more easily achieved (Fletcher, 2017).

According to Fletcher (2017), enjoying nature through digital experiences can actually
stimulate commitment to nature conservation in the ‘real world’, which is contradictory to the
general assumption that experiencing nature through digital technologies will result in less
nature connectedness compared to direct nature experiences. However, according to Kahn
(2009), “interacting with technological nature provides some but not all of the enjoyments and
benefits of interacting with actual nature” (p. 41). This assumption is based on the idea that
from an evolutionary perspective, humans have an inherent ‘biophilia’ for physical natural
environments. When we do not interact directly with nature, we will miss this feeling of
affiliation and enjoyment, and this will lead to (negative) physical and psychological
consequences (Kahn, 2009).

2.4.2. Information and education

Previous research has focused on the influence of nature information and education on the
relation between people and nature. Information or education about nature is often
considered of importance, as it can have various effects, including raising awareness about
nature conservation, engagement with nature conservation, positive perceptions towards
nature, enhancing conservation attitudes, stimulating pro-environmental behaviour and
increasing nature connectedness (Bruni et al., 2017; van Lith, 2017; Ernst & Theimer, 2011,
Chawla, 2006, Ministeries van LNV, OCW and VROM, 2008; Bdgeholz, 2006; Kellert, 1985;
Jaus, 1982).

Several factors can be identified that affect the impact of nature information or education on
people’s knowledge about nature and connection with nature. Based on previous research,
two main factors can be identified: direct nature experiences and interactive learning
(Sandbrook et al., 2015; Annetta, 2010). Education that involves direct contact with nature
often has a higher impact on people’s connection with nature compared to education that is
provided indoors (Mabelis, 2005; Sollart et al., 2008; Verboom, 2004; Ministeries van LNV,
OCW and VROM, 2008). The importance of direct nature experiences in education is also
supported by the research of Bulten et al. (2010), which shows that nature education through
outdoor activities and field work has a greater impact on people’s connection with nature
than for example watching school television aimed at nature education. According to Bruni et
al. (2017), increasing nature-related knowledge through direct nature experiences plays an
important role in fostering youth’s connection with nature. The research of Lapoix (1997) also
emphasizes the importance of interactive learning and direct nature experiences. According
to Lapoix, sensitive and experimental learning about nature has a more positive effect on
people’s connection to nature compared to passive forms of learning.

Nowadays, many nature-related digital technologies exist that have an informative or
educative purpose. Based on the findings of previous research on the relation between
nature education and people’s connection with nature, it can be assumed that educative,
nature-related digital technologies that are interactive and require going outdoors might have
a greater impact on people’s connection with nature than digital technologies that require
passive action or can be done indoors. Hence, using informative or educative apps indoors
might have less of an impact on people’s knowledge on and connection with nature
compared to educative apps that require going outdoors. Moreover, interactive digital
technologies might have a greater impact than digital technologies that involve passive
action.

Several digital technologies exist that require to stay indoors when using them but try to
make the digital experience as real as possible. Digital technologies aimed at imitating ‘real’
or ‘direct’ nature experiences might also influence the relationship between people and
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nature, even though these types of digital technologies do not require going outdoors (Levi
and Kocher, 1999). Therefore, the impact of education through digital technologies that are
aimed at imitating direct nature experiences can also be significant.

2.4.3. Awareness raising

With the rapid loss of biodiversity, there is an urgent need for effective environmental
awareness (Sekercioglu, 2006). Awareness raising is also believed to play a significant role
in nature conservation and to enhance the connectedness of people with nature (Miller,
2005). At the present day, different advanced technologies are used for conservation and
awareness purposes. Among all the technologies used, usage of digital technologies can
have an important impact on the awareness raising and people’s connection to nature
purpose. Previous studies show that watching nature documentaries can result in more
connectedness to nature and increased environmental awareness (Arendt and Matthes,
2016). Also, social media is believed to be an important platform where different solutions
related to environmental problems can be addressed (Maibach, 1993).

Awareness raising is believed to be an important tool for nature conservation purposes
(Wilshusen et al. 2011). Previous studies show that there is a correlation between the
involvement/participation and the amount of increased awareness of local people for
conservation of nature (Sekhar, 2002) since involvement in monitoring and conservation can
be helpful for the people for maintaining their livelihoods (Danielsen et al., 2011). In another
study, students remark that environmental awareness campaigns were more enjoyable due
to the fact of being in contact with nature than to the fact of gaining environmental knowledge
(Bergman, 2016).

Digital technology plays role in the involving of the general public with nature (Fletcher,
2017). In today’s world of digital socialization, many of the well-known organizations (e.qg.
WWEF or Greenpeace) successfully allotted digital campaigns for the utmost involvement and
participation of people for increasing and spreading awareness related to nature
conservation purposes in their own localities. Social media like Facebook, Twitter and
WhatsApp play a vital role for people’s participation and increasing the awareness level in
human beings. Different digital games have also been developed by experts which can result
in an increase in environmental awareness and involvement with nature for conservation
purposes (Sandbrook et al., 2015).

2.4.4. Socialization

Human beings are considered as the most social beings. There are many factors which
influence socialization in an individual. These can be family, friends, neighbourhood, social
media, religion (Demo and Hughes,1990). Another important factor which has a great
influence on socialization in human beings is nature (Sullivan et al., 2004). It has been
argued that natural areas offer informal opportunities for people to meet. Hence, natural
areas have the potential to contribute to social interaction, social integration and social
cohesion (Peters, 2010). The motivation of people to visit natural areas is also often related
to socialization (Manfredo & Driver, 1996). Most people recreate in nature in pairs or in
groups. This can be related to the fact that experiencing nature in groups is often considered
to be more enjoyable for people than solo nature experiences (Kloek, 2013). Moreover, a
feeling of belonging and inclusiveness within a community enhances people’s connection
with nature (Zylstra, 2014). Some scholars worry that a decrease in outdoor recreation will
result in fewer benefits from outdoor socialization (Kloek, 2013). Though the role of nature in
different aspects of human life (cognition, education, behaviour, health and well-being) are
well-addressed topics, more attention and further research is required to understand and
evaluate the role of nature on human socialization and cultural connectedness (Russell et al.,
2013).
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With the rapid technological evolutions, there has been a shift in the way of socializing in
human culture (Meyrowitz, 1986). Before the rise of digital technologies, most social
interactions were direct. But in present days, people are getting comfortable in
communicating and socializing via digital technologies (Baym et al., 2004). This phenomenon
is growing prominently amongst the youth as well as the mid-aged population. Digital
technologies such as social media (like WhatsApp, Facebook and Twitter) are used for
gathering, socializing and also for developing a sense of caring and helping others in their
particular surroundings (Buckingham, 2008).

Several nature-related digital technologies are developed that require or stimulate direct or
indirect social interaction. For example, some outdoor nature games and apps have to be
played with a group of people, thereby encouraging socialization through digital nature
experiences. Other nature apps have the possibility to share observations with others, which
is a form of indirect socialization. Social media are important platforms where ideas,
knowledge, and other types of information or imagery can be shared with others. People with
similar or contrasting ideas about nature often interact with each other on social media.
Moreover, a lot of other digital technologies are not developed with the purpose of
socialization (e.g. watching nature documentaries), but these type of digital technologies are
still often experienced in a social context.

2.4.5. Health and well-being
People’s health and well-being are highly influenced by the environment they live in. It is one
of the current interests for further study and research for experts from different research
fields in the last three decades. The idea of human association to nature is not recent.
Previous research has shown that building a connection with nature helps in boosting human
health (Coussen and Hanna, 2001).

Nature has contributed to promoting human health and well-being in many different ways. A
distinction can be made between direct contribution and indirect contribution of nature
towards the betterment of human health. The direct contribution of nature in the well-being of
an individual plays an important role when nature is experienced directly, without using any
kind of mediation in between. Natural environments are important places for people to
engage in physical activity, thereby facilitating physical health and well-being of individuals.
Moreover, research has shown that physical activity in green spaces provides more health
and well-being benefits compared to physical activity in urban areas without green or
indoors. (Shanahan et al., 2016). Along with the upliftment of physical health, nature also
plays an inevitable role in one’s mental and emotional health. Exposure to natural
environments or viewing nature reduces stress-levels and contributes to restoration and
recovery from mental fatigue (Berto, 2014). Previous research has shown that regularly
seeing plants even from a window can improve hospital patients and prison inmates physical
and mental health (Ulrich,1984). Also, the availability of green spaces in cities have been
reported to be independently associated with the increase in survival rate in the elderly
populations and has a positive relationship with the stress and quality of life (Lee and
Maheswaran, 2011).

There is a number of nature-themed digital technologies developed with the purpose of
contributing to people’s health and well-being. These digital technologies use or imitate
nature to a large extent for purposes of relaxation and releasing stress and maintaining a
minimum level of physical activity. Like exposure to physical nature, viewing digital images of
nature can have benefits for people’s mental health and well-being (Schutte et al., 2017).

Even though most digital technologies are used indoors, some nature-themed digital
technologies encourage or require going outdoors, which can contribute to physical activity
and health. Though the effects of using digital technologies as a mean of physical activity or
as a stress buster are not well known, it is argued that digital technologies have a potential to
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play a significant role in improving people’s health and well-being. Moreover, given that
digital technologies are continuously being innovated and improving in mimicking real natural
environments, the impact of these digital technologies on people’s health and well-being
might increase in the future. Therefore, the advancement in digital technologies can be
significantly related to the betterment of health and well-being within the coming time.

2.5. Individual ways of experiencing technological nature

In the previous sections, nature experiences have been categorized and discussed
depending on the technology that mediates them. However, each individual user will have its
own perception of the experiences, which will have a diverse effect on their connectedness
with nature. These diversities in the perception of the experiences or the nature
connectedness is mostly due to the socio-cultural differences, which also shapes the
thoughts, feelings and behaviour of an individual. As a different field of study, environmental
psychology deals with the cognitive, emotional and behavioural approaches between
humans and the environment. The cognitive part is the different mental dispositions which
are used for thinking, understanding and perceiving of an idea (Jacobs et al., 2011), while
emotions are the feelings that people have. Emotions are highly influenced by or result from
cognitive states of mind. Moreover, the behavioural component is different from the cognitive
and emotional aspects. It represents the way how an individual behaves, though it is also
largely influenced by the cognitive as well as emotional aspects.

The following section aims to explore and discuss the individual ways of experiencing nature
according to a framework developed by Friedrich Nietzsche in its treaty fDie Geburt der
Tragtddie Oder Griechentum un Pessimismus” (Nietzsche, 1886 in M. Schouten, personal
communication, November 25, 2018). In this treaty, Nietzsche describes three categories of
experiencing depending on the emotions that different Greek theatre-plays generated in the
public. Those categories will be described and applied to technology-mediated nature
experiences below.

2.5.1. Dionysian

Dionysian experiences are those that engage feelings related to wilderness, fear, terror and
anxiety before, during or after the activity (Schouten, 2016) and therefore, they appeal to the
emotional dimension of environmental psychology. The term Dionysian was used by
Friedrich Nietzsche for the kind of experiences that are wild, and which include a certain level
of risk factors (Schouten, 2016). For an adventurous activity risk, challenge and competence
are counted as the core factors (Mcintyre & Roggenbuck,1998). With time, mainly among
young adults, adventure nature experiences have become more common and trendy
activities to do during holidays. Despite this increased popularity, there has not been a
consequent contribution in this field of research. Therefore, there are not many studies which
address this kind of change in experiencing nature (Mclntyre & Roggenbuck,1998).

Digital technology plays a key role in this kind of experience, as it is one of the main
alternatives for experiencing wilderness in present days. With the increasingly busy lifestyle
that society has, people’s opportunities to actually go and experience nature in different ways
are decreasing and, in fact, it has been proven that people having first-hand nature
experiences are a minority (Cox et al., 2017; Soga and Gaston, 2016). Further, mediated
experiences play a particularly relevant role as they avoid the dangers that the real activity
certainly entangles. It is assumed that these experiences allow the users to get the
adventurous feeling and the adrenaline rush without engaging the risk factors.

The Dionysian category is mainly related to technologies that mimic reality like virtual reality,
mobile apps and multidimensional movies, in which the public still gets to develop feelings of
for example wilderness and fear without taking up the risk factors. However, experiences
such as the more aggressive awareness raising campaigns or even documentaries that
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show wild and rough settings could also be experienced in a Dionysian way. From the
environmental psychology perspective, these experiences will trigger strong emotions and
generate both attachment and interest in nature, affecting nature connectedness as positive
emotions, feelings of affinity, indignation and interest have been proven as pathways to
increase connectedness (Kals et al., 1999; Lumber et al., 2017).

2.5.2. Apollonian

The Apollonian experience also appeals to the emotional dimension of individuals, as this
experience is related to feelings of harmony, happiness, calmness, relaxation, tranquillity,
serenity and peace (Schouten, 2016). These type of feelings are often related to nature
experiences since they can be induced in individuals by natural environments (Bell et al.,
2007). The Apollonian experience is very broad and can be evoked in individuals in many
different contexts. It ranges from experiences relating to pure entertainment and joy to those
related to health, as feelings of happiness and relaxation also contribute to people’s mental
well-being. The feelings and emotions generated through Apollonian digital nature
experiences can also have a positive effect on people’s connection with nature (Howell,
2011).

Mediation through digital technologies, as well as in the Dionysian case, plays a major role in
bringing nature closer to people with increasingly busy schedules. These type of experiences
can be mediated in many different ways, bringing a high diversity of digital technologies
related to the Apollonian experience. On one hand, there are those experiences in which the
purpose of the mediation is enjoyment (e.g. virtual reality), which have a very clear relation to
the feelings related to Apollonian experiences. On the other hand, these feelings are also
related to mediation with the purpose of health and well-being, as they are feelings that can
have a positive effect on people’s mental health and well-being (Cox et al., 2017; Hartig,
2014). Some examples are the non-intentional digital nature experiences such as plasma
screens, which are placed in work environments and that display calming images of nature in
order to reduce stress and increase mental health (Schutte et al., 2017).

2.5.3. Socratic

Socratic experiences are those related to the desire of seeking knowledge (Nietzsche, 1886
in M. Schouten, personal communication, November 25, 2018) and that, therefore, appeal to
the cognitive dimension of environmental psychology, having strong effects on
connectedness to nature. Increased knowledge about nature will have an effect on the
different dimensions of the hierarchical cognitive framework, affecting values, value
orientations, attitudes and norms, behavioural intentions and, ultimately, behaviours (Jacobs
et al., 2011).

Socratic experiences, it is argued, are hence mostly related to nature experiences mediated
by technologies with educational and informative purposes. As shown in the overview of
digital technologies, there are many digital technologies related to educative purposes, which
directly relate to this form of experiencing. Furthermore, over the last years, pressure from
digital development on formal education is increasing. Thus, digital technologies that mediate
nature experiences with an educational purpose are gaining relevance in formal education
and not only supporting it but transforming it (Lai, 2011; Salj6, 2010). This context situates
Socratic experiences as a central piece of interest for the future improvement of nature
connectedness through education.

2.6. Integration of the categorization
In this subchapter, the previous different categorizations are integrated in order to gain a
deeper understanding of the interrelation of the different factors that affect mediated nature
experiences. Three digital technologies are chosen from the overview as examples. They will
be more profoundly explained in terms of its purposes and individual experiences.
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2.6.1.Films, documentaries and TV shows

Films, documentaries and TV shows are mediated nature experiences that occur indoors.
Moreover, they are passive experiences and as previously explained often have the specific
purpose of education. In this way, it is mostly lived as a Socratic experience, having strong
effects on the cognitive aspect of individuals. However, this is not always the case.
Depending on the topic and the interests of the viewer it can be lived as an Apollonian or
Dionysian experience. The first case would be, for example, when they display wide green
landscapes that provide feelings of peace and harmony when they send messages of
tranquillity and vast untouched nature. The latter would probably happen when the
documentaries focus on topics that generate frustration or indignation, such as the case of
those documentaries with an awareness raising purpose, but also those focused on for
example wilderness, rebellious nature and danger. Those that show more “brutal” scenarios
and images can generate emotions related to fear, frustration or excitement.

Furthermore, documentaries are a widely used technology and very accessible to the
general public (Arendt and Matthes, 2016). This fact, in combination with the recent
technological developments that improve the quality of the videos, making the experience
closer to reality, possibly enhances the effects of this mediated experience on nature
connectedness. However, this is a very mediated experience that still keeps the user far
away from direct contact with nature. Probably, living these experiences in real life, visiting
the places displayed in the documentaries, would have stronger effects due to the first-hand
experience but, on the other hand, these places are not accessible to everyone for different
reasons. In this way, nature documentaries and films approach people to experiences that
otherwise, they would never have. The impact of this technology in terms of education and
awareness raising have been proven to be significant (Arendt and Matthes, 2016; Barbas et
al., 2009).

2.6.2.Multidimensional movies

The case of multidimensional movies is an experience that, even though it still happens
indoors, involves different senses. This, in comparison with documentaries, make the
experience closer to real life by increasing its effects on the emotional and cognitive
dimensions of the user. Moreover, depending on how many dimensions are involved, the
experience can even be interactive, which can increase the effectiveness to build nature
connectedness (Eisenberger, 2010). However, this type of technology is not as easily
accessible as and therefore less widely used.

The same way as documentaries, this type of technology allows the user to experience
environments that (probably) would be not accessible otherwise and, in the same way as the
case discussed before, they allow to build nature connectedness towards otherwise
unexperienced environments.

The main purpose of this type of digital technology is usually enjoyment and excitement,
which generates an experience that can be both Dionysian or Apollonian. The first thought
that comes to mind is that the more dimensions involved, the highest chances of having a
Dionysian experience as when more senses get involved the experience will probably
become more exciting. However, this is not necessarily true and depending on the topic of
the movie it can also bean Apollonian experience, the same way as the documentaries.
Moreover, some movies also have a purpose that seeks education and awareness raising,
allowing a Socratic experience. Furthermore, the high technology involved in the experience
results in users experiencing it not only due to their interest in nature but also in the
technology itself, being curious about how it works and having another type of Socratic
experience that deviates the focus from nature. Whether this type of experiences also has an
effect on nature connectedness or not is a question that remains unanswered given the lack
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of literature on the topic. Nonetheless, if that is the case, this would be a way of attracting
people to nature experiences that would normally not be interested in nature itself. This is
especially interesting as these people would probably otherwise never have an experience in
the environment displayed by the technology even when these environments would be easily
accessible in real life.

2.6.3.Augmented Reality

Augmented reality experiences are interactive experiences that require going outdoors,
thereby integrating the real environment with artificial elements (Krevelen and Poelman,
2010). In this way, this type of mediation does not eliminate direct contact with nature, but
only increases the experience by adding an extra layer to reality. It can, therefore, be argued
that it has a strong potential to enhance nature connectedness. Moreover, its advanced
technology could stimulate people that normally would not go to nature to have the
experience out of curiosity as it makes the experience more enjoyable and exciting due to
the inclusion of the technology (Bimber and Raskar, 2005). This can, as well as in the case
of multidimensional movies, help reach other types of public and approach them to nature,
raising their interest and therefore the potential for nature connectedness.

This technology can be experienced, and in the previous two examples, in all three ways
depending on factors such as age, but also the interests of the user. The case of the
Dionysian experience is probably the most common one due to the excitement produced due
to the use of the very innovative technology. But depending on the design of the app and of
the specific layer that it develops on top of reality, it can also be Apollonian in some cases. In
addition, some augmented reality apps have a specific educative purpose such as ‘Los in ‘t
bos’, which generates a Socratic experience. Finally, like in the previous two cases, the
Socratic experience can be deviated from nature and be related to learning about the specific
technology.

Through these three examples, it is evidenced that most experiences can be lived in a
Dionysian, Apollonian or Socratic way, depending on the individual’'s sociocultural factors
and interests. Moreover, the design of the technology can as well stir the experience in one
or other directions.

2.7. Discussion and conclusion

It appears that many digital technologies exist through which nature can be experienced,
including apps, games, interactive screens, films, documentaries and TV shows,
multidimensional movies, virtual reality glasses, augmented reality, soundscapes, webcams,
drones and social media. These digital technologies are developed with certain purposes in
mind, including purposes relating to enjoyment and excitement, information and education,
awareness raising, socialization and health and well-being. Moreover, these digital
technologies can be experienced in different ways. This research focused on individual
experiences as identified by Nietzsche, including Dionysian, Apollonian and Socratic
experiences. The combination of these three factors (specific technology, technology
purpose and individual experience) will form the experience and determine the effects that it
has on the user’s connectedness to nature.

Most nature-related digital technologies are developed with the purpose of inducing feelings
of enjoyment and excitement for its users. This is in correspondence with the motivations of
people to directly experience nature (Kloek, 2013). Another important motivation of people to
directly experience nature is direct socialization. However, most digital technologies do not
(directly) aim to stimulate socialization. Most digital technologies are used individually, or
they involve only indirect social interaction. Hence, the experience of nature in terms of
socialization differs highly between direct and digital nature experiences.
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In addition, many nature-themed digital technologies aim to provide its users with information
and educate them about certain nature issues. From this study, it appeared that using digital
technologies for educating about nature can be effective, provided that digital technology is
enjoyable, interactive and preferably requires going outdoors. Therefore, the apps aimed at
providing information and education that involve going outdoors might be more effective in
achieving the educative purpose than for example watching nature documentaries. This
outcome can be taken into account for a future design of learning tools and programs aimed
at nature education.

The positive effects of nature on people’s health and well-being is much studied and
supported by scientific research. However, only a few nature-related digital technologies
exist that aim to contribute to people’s health and well-being, even though this contribution
could be significant. Based on this research, it is suggested that the effects of digital nature
on people’s health and well-being should gain more attention to scientific research and need
to be further studied. In this way, the potential of using digital technologies for improving
people’s health and well-being could be supported.

From the overview of different nature-related digital technologies, it appears that most digital
technologies are used indoors. It can be considered that these type of digital technologies
highly mediate nature experiences, as they do not involve any direct contact with nature.
Even though a general decrease in direct nature experiences is occurring, it can be argued
that there is not an extinction of nature experiences as many people still experience nature
through various digital technologies. This supports the assumption that a ‘transformation of
experience’ is taking place, in which direct nature experiences are replaced by indirect,
digital nature experiences. It seems that digital technologies still allow people to experience
nature, but just in a new and different way. However, the effects of digital nature experiences
compared to direct nature experiences on, for example, people’s connection with nature, can
differ.

Since technological nature is a relatively new phenomenon, scientific literature in this field is
scarce. Moreover, since digital technologies are constantly innovated and changing, up-to-
date and relevant literature is missing. Hence, this part of the research started with exploring
and identifying what kind of different digital technologies through which nature can be
experienced are currently existing. However, this overview of digital technologies will most
likely not be complete. Based on the exploratory research of different digital technologies,
five purposes of digital technologies were identified. Again, these purposes are not a
complete representation of all different purposes of digital technologies. Since there is a lack
of scientific literature on the effects of nature-related digital technologies, the literature on the
effects of direct nature experiences was examined and subsequently linked to digital nature
experiences. Therefore, the analysis of the purposes and possible effects of digital
technologies is often based on these linkages and not always supported by scientific
literature. Moreover, there appeared to be a lack of scientific literature regarding the
individual experiences based on Nietzsche’s approach and how they could link to nature
experiences. This is an innovative approach to the categorization of experiences, taking into
account experience at the individual user’s level. In order to support the arguments and
statements used, literature regarding the effects of the emotions, feelings and knowledge on
connectedness to nature was surveyed. This information was then connected to those
emotions evoked by the categories of experience defined by Nietzsche in 1886.

Since there is little scientific literature relating to the topic of digital nature experiences and
because of time limitations, some parts of the research might be lacking more in-depth
treatment. Therefore, future research is necessary in order to acquire more in-depth
knowledge and contribute to existing literature on the topic of digital nature experiences.
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Link to case study

In the first part of this report (part A), digital nature experiences have been discussed based
on an exploratory study and literature review. Information was gained and experiences were
categorized from different perspectives. An overview is made showing the digital nature
experiences that already exist and their purpose. It is suggested that more in-depth research
needs to be done on the different ways of experiencing digital nature and on the effects that
these digital nature experiences might have on people’s relationship with nature. In addition,
there appears to be a lack of empirical research relating to this topic. That is why the second
part of this research consists of a case study, aimed at examining the impact of a specific
digital technology on people’s connectedness with nature.

The second part of the research paper (part B) contains an overview of all related concepts
in order to indicate the effects of digital technologies on people’s connectedness to nature,
shown in a conceptual framework. Zooming in on this framework, it becomes clear why and
how the case study gave insight on the main focus of the research.
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3. Part B: Case study

3.1. Conceptual framework
The following framework is proposed in order to understand the effects of digital technologies
on people’s connectedness to nature (see Figure 1). The way nature is experienced
determines the development of nature connectedness. Nature experiences can happen in a
direct or indirect way, particularly mediated through digital technologies. This type of
experience together with the individual perception of such experience will shape nature
connectedness.

Digital technology

Experiences of Nature
nature Connectedness

Figure 1. Conceptual model

In the following section, a short description and operationalization of each of the concepts will
be elaborated.

3.1.1. Nature

The term ‘nature’ is used in an extensive sense which includes all the physical world around
us, and thus it becomes very wide just to use it in contexts of the environment. Some
scholars, like McKibben (2006), strictly consider only ‘pristine nature’ as true nature. In
contrast, Rachel Kaplan (1983) argues that nature is not somewhere else, but where human
resides. She also stated that nature can also sometimes depend on human influences rather
than just only surviving the influences. There are very extensive literature discussions and
different interpretations of the concept of nature, but that is out of the scope of this study. It
can be concluded that nature is everything that is present in the physical part of the universe,
including plants, animals, human beings, ecosystems et cetera. In the present generation,
the idea of ‘urban nature’ is also gaining its popularity though Kaplan claims it to be an old
human preference.

For this report, the term ‘nature’ holds the meaning of something which apparently has a
relationship with the environment and its greenery. In this research, the focus will be on the
physical part of nature which includes forests, ecosystems, urban nature and wildlife.

3.1.2. Digital technology

In this framework, digital technologies are studied as one of the means of mediation for
indirect nature experiences.

Currently, we are experiencing a revolution in which digital innovations change our world
rapidly (Van Rijn, 2017). Particularly, in the field of nature conservation and nature
experiences, digital technologies are rapidly emerging (Arts, Van der Wal and Adams, 2015).
This type of digital technologies mediate, augment, or stimulate nature experiences (Khan,
Sverson and Ruckert, 2009) and therefore it is argued that they possibly modify or affect the
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user's nature connectedness. There is a difference in the impact of old and new
technologies. The impact of old technologies where people are already familiar with is
probably less. For example, listening to the radio has less impact now than it had when it
was first introduced (K. Arts personal communication, November 20, 2018).

For this research, the focus is on digital technologies that are accessible to the general public
and mediate their nature experiences rather than on those specifically aimed for nature
conservation. A wide range of technologies will be considered, ranging from apps and video
games to virtual reality or big screens.

3.1.3. Experiences of nature

Experiences of nature as defined by Clayton et al. (2017), are a complex process driven by
interactions with nature, social context and its consequences for new behaviours, knowledge
and skills. This broad term encompasses all sorts of experiences: from direct ones, such as
spending time in nature, to indirect ones, like speaking about it or playing a video game,
passing through integrative experiences in which different media is used to simulate a direct
experience.

In this project, the focus will be placed on digital technology-mediated nature experiences.
These are experiences in which nature is perceived through the use of a digital technology
such as a documentary, an interactive video game, virtual reality, and more. These type of
experiences gain special relevance in the current context, in which people having direct
nature experiences are a minority (Cox et al. 2017). Several studies have already explored
the effectiveness of technology-mediated experiences for enhancing connectedness with
nature, development of pro-environmental behaviours and nature conservation. Some
examples are the study developed by Arendt and Matthes (2016) in which they assess the
influence of documentaries as a mediated nature experience on nature connectedness, as
well as the work of Bischer (2014) and Arts, Van der Wal and Adams (2015), exploring the
significance of emerging technologies for digital conservation.

As explained in chapter 2.5 concerning individual experiences, it is of high relevance to pay
attention to the individual experience at the user level, as each individual's perception will be
different. As argued by Sang et. al (2016), differences in sociocultural factors determine
individual nature experiences. In his study, he shows how factors such as age or gender
have an effect on the perception of urban green areas. For the project, it is assumed that this
applies in the same way to mediated nature experiences.

3.1.4. Nature connectedness

Nature connectedness is referred to as “a stable state of consciousness comprising
symbiotic cognitive, affective and experiential traits that reflect, through consistent attitudes
and behaviours, a sustained awareness of the interrelatedness between one’s self and the
rest of nature” as defined by Zylstra (2014). In other words, nature connectedness is the
feeling of belonging to nature that reflects on environmental consciousness and behaviour.

Nature connectedness has been proven to increase through positive experiences with
nature, leading to pro-environmental behaviour (Rosa, Profice and Collada, 2018). Moreover,
these effects have been proven to be stronger during childhood and younger stages and to
have an effect on adulthood connectedness and behaviour (Broom, 2017). Given the
increasing role that digital technologies play in youth lives (Soga and Gaston, 2016),
technologies that target a younger public deserve special attention.

Nature connectedness can be assessed from the lens of the environmental psychology
discipline, which builds on the concepts of cognition, emotion and behaviour. As argued by
Zylstra (2014), the relative importance of cognition, affection and behaviour determine nature
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connectedness. Furthermore, Since people are increasingly involved in digital technologies,
virtual environments have gained significant attention in the field of environmental
psychology over the last couple of years (Gifford, 2014).

Previous research on nature connectedness gave insights into the different scales to
determine people’s nature connectedness or people’s beliefs concerning nature. An example
is the New Environmental Paradigm (NEP) scale by Dunlap et al. (2000). This scale
measures individuals’ ‘primitive beliefs’ towards one’s connection to the natural world (Mayer
& Frantz, 2004), so it measures beliefs rather than experiences. Therefore, the NEP scale by
Dunlap et al. (2000) does not fit this research completely and will not be used for this study.

Another test is the Implicit Association Test (IAT), originally developed by Greenwald et al.
(1998). The IAT is a test that measures attitudes and beliefs that people do not tell or know
about in the first place. The test measures to what extent an automatic association in the
brain is made between particular objects in the memory. Schultz et al. (2004) found an
effective way to focus the IAT on nature connectedness. Despite, some researchers argue
that they did not find significant results using the IAT. Together with the fact that the IAT is
used in combination with a digital technology to measure the automatic associations (e.g. a
laptop or tablet), this scale does not fit the research design for this case study.

Mayer and Frantz (2004) developed the Connectedness to Nature Scale (CNS). This scale
includes statements related to nature connectedness. This 14-item scale provides
statements concerning connectedness to nature, people can give their value on with a 5-
point-Likert scale (from strongly disagree to strongly agree). Mayer and Frantz (2004)
conducted five studies with this scale and results show the effectiveness. The CNS gives a
good idea on statements concerning nature connectedness to fit this case study.

3.2. Description of the case study

As mentioned in the introduction, the lifestyles of people have significantly changed. People
have less direct contact with nature because they spend less time outside (Soga and
Gaston, 2016). There are many examples of digital technologies that give people the ability
to experience nature. A categorization has been made to give an overview of different
(digital) nature experiences and its purposes. For example, nature documentaries, online
games and even smartphone applications can give you a ‘nature experience’, without having
to go outside. The case study of this research focuses on the Omniversum, which is located
in The Hague in the Netherlands and it holds the only IMAX dome screen in the Netherlands.
The Omniversum fits in the category ‘Films, documentaries and TV shows’ as mentioned in
part A of this report. The main purpose of digital technologies within this category is often
related to education and awareness raising concerning certain nature issues. This
corresponds to the vision of the Omniversum. They aim to “impart knowledge about human
life, nature and our planet to the public in a special and impressive way, the knowledge that
is essential for a sustainable society” (Omniversum, 2018).

The Omniversum is an example of an integrative experience, it uses digital technologies
aiming to imitate the feeling of a nature experience. Watching nature documentaries on a TV
or in a cinema is not a new digital technology, but watching a nature movie on an IMAX
dome screen is a new experience. Since the Omniversum is the only place in the
Netherlands that offers this digital technology, this is a new experience for its visitors. And
our brain works differently when it absorbs new ‘information’. Our brain comes with a ‘novelty
centre’, that responds to novel, or new, stimuli, such as the experience of watching a movie
on an IMAX dome screen. Research shows that novel stimuli have a positive influence on
the impact of an experience and the memory retention of such an experience (Knutson &
Cooper, 2006). Therefore, the effect of this experience is expected to be more visible than
measuring the impact of a more regularly experienced digital technology.
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Foregoing arguments give a good explanation of the choice for the Omniversum. Additional
pragmatic reasons are that the Omniversum is easy to reach by public transport and the
building comes with a clear overview and a helpful setting in which questionnaires could be
conducted.

3.3. Hypotheses

The research question concerning this case study is ‘What is the impact of a dome screen
movie theatre with nature documentaries on the connectedness of people with nature?’.
Literature research has led to the following four hypotheses (also see Figure 2).

The Omniversum wants to bring their visitors virtually to other places. By doing this, they

want to make their visitors more conscious about the world and the human impact on it

(Omniversum, 2018). By choosing specific movies, the Omniversum wants to have a positive

effect on nature connectedness. Therefore, this leads to the following hypothesis:
Hypothesis one (H1): The digital nature experience (Omniversum movie) has a
positive effect on nature connectedness

People visit the Omniversum with different intentions. The different intentions analyzed in this
research are based on the three types of experiences from Nietzsche. The Dionysian way of
experiencing is mainly focussed on an adventure, the Apollonian way of experiencing is
mainly focussed on happiness and the Socratic way of experiencing is mainly focussed on
learning (Nietzsche, 1886 in M. Schouten, personal communication, November 25, 2018).
One’s intention when visiting Omniversum will set a particular mindset that can shape the
type of experience they will live during their visit. Those visitors with stronger interest on
gaining knowledge will have higher chances of having a socratic experience, while those with
expectations of a relaxed or exciting experience will have higher chances of having an
apollonian or dionysian experience. The different types of experience can have different
effects on nature connectedness.

Hypothesis two (H2): The motivation to go to the Omniversum has an influence on

the nature connectedness.

As mentioned in the digital technology chapter of the conceptual framework, previous
experiences have to be taken into account. When a person has a specific experience for the
first time, its impact will be higher than a comparable experience that has occurred more
regularly (Knutson & Cooper, 2006). When this person has the same experience more often,
it will expectedly have a lower impact because of habituation (K. Arts, personal
communication, November 20, 2018). Therefore, the novelty of the Omniversum experience
can influence the derived nature connectedness after going to the Omniversum. The
following hypothesis is formulated:

Hypothesis three (H3): The amount of previous visits to the Omniversum has an

influence on the derived nature connectedness after the experience.

The three types of experience according to Nietzsche could have a different kind of influence
on the derived nature connectedness (M. Schouten, personal communication, November 25,
2018) after the visit. The Dionysian way of experiencing is about adventurous experiences.
These experiences will trigger strong emotions and generate both attachment and interest in
nature, affecting nature connectedness (Kals et al., 1999; Lumber et al., 2017). The
Apollonian way of experiencing can contribute to people’s nature connectedness because of
this way of experiencing associates with feelings like happiness and calmness (Howell,
2011). However, the Socratic way of experiencing could have a different influence because it
is about the rational experience. For this last experience, it is proven that increased
knowledge about nature will have an effect on the nature connectedness (Jacobs et al.,
2011). Therefore, the following hypothesis will be tested:
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Hypothesis four (H4): How the visit of Omniversum is experienced has an influence
on the derived nature connectedness after the visit.

The degree to which a digital nature experience has an effect on nature connectedness
depends on the way it has been experienced. Research about the effectiveness of nature
education stated that education involving direct contact with nature has a higher impact on
people’s connection with nature comparing to education that was provided indoors (Mabelis,
2005; Sollart et al., 2008; Verboom, 2004; Ministeries van LNV, OCW and VROM, 2008). If
people have direct nature experiences it can lead to more positive values, attitudes and
behaviour towards nature (Soga and Gaston, 2016; Bogeholz, 2006). Though, digital nature
experiences can also stimulate commitment to nature conservation (Fletcher, 2017). The aim
from multidimensional movies, but also from the Omniversum, is to make the experience as
‘real’ as possible. Therefore it is expected that a more realistic nature experience has a
positive influence on people’s connectedness to nature.

Hypothesis five (H5): Experiencing nature in a more realistic way has a positive

effect on nature connectedness.

Figure 2 gives an overview of related concepts and the above-mentioned associated
hypotheses:

Digital technology

N Experiences of natre [t
nature Connectedness B
“
s

Nature experience Nature
OMNIVERSUM Connectedness

Figure 2 Conceptual model case study
The blue box contains the intervention: the experience of seeing a nature documentary in a
dome screen movie theatre. The green box contains the dependent variable, nature
connectedness after the experience. The grey boxes contain the independent variables:
motivation, previous experience and experience of the visit.

3.4. Methodology

To assess in which way and to what extent digital nature experience is transforming nature
connectedness, this research focuses on one specific case study that will give an idea on
how a nature experience through a specific digital technology influenced one’s nature
connectedness. A quantitative research is conducted by means of a questionnaire. This
approach fits the research best since questionnaires are not extremely time-consuming,
given that respondents were in a situation in which they could not spare a lot of time for it.
Also, questionnaires give clear and understandable results that are easy to categorize and
analyse.

3.4.1. Design
To perform this research, a questionnaire is conducted with visitors of the Omniversum to get
insights in the impact of this type of nature experience on one’s nature connectedness.
Previous studies, like the Youth & Nature ACT project (Wu et al., 2018), gave insights into
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the nature connectedness of young adults. Findings show that there is a shift from physical
to virtual nature connection.

The concept of the conceptual framework concerning nature connectedness provides
different scales to analyse people’s nature connectedness or beliefs concerning the natural
world. A scale that fits the research design for this case study is the Connectedness to
Nature Scale (CNS) by Mayer and Frantz (2004). The CNS gives a good idea on statements
concerning nature connectedness to fit this case study, and the five executed studies show
the effectiveness of the scale. Therefore, the scale was given a smaller amount of items, but
all based on the CNS. This decision was made in order to reduce the time the questionnaire
would take. The gquestionnaire could not take too much time, because respondents might
have gotten annoyed when they had to fill in a lot of the same questions beforehand and
afterwards.

Next, to the CNS other questions concerning current experience, motivation and the use of
digital technology were added in the questionnaire. Nietzsche’'s ways of experiencing were
used in the questions. For each of the types of experiences, a statement was given.

3.4.2. Intervention
The questionnaire consists of two parts, one before and one after seeing one of the movies
played in the Omniversum. The impact of the movie (nature experience through digital
technology) was tested according to the adjusted CNS. The questionnaire before the movie
was the pre-test for one’s current nature connectedness and the questionnaire after the
movie was the post-test measurement that tested the nature connectedness after an
intervention of a nature experience through digital technology, namely the movie of the
Omniversum. The research focused on the impact of the difference between these two tests.

3.4.3. Questionnaire
The questionnaires focused on the impact of the virtual nature experiences on nature
connection. As mentioned before, two questionnaires were conducted. The first
guestionnaire exists of six parts and the second questionnaire of four parts (see the
guestionnaire and its overview in Appendix Il & Ill). To clarify that the questionnaires are
different, the questionnaire before the movie is printed on blue paper and the questionnaire
after the movie is printed on white paper.

Questionnaire before the movie

At the beginning of the questionnaire, the respondents were thanked in advance and
received a short explanation of the procedure, the questionnaire and the incentive they would
receive after participating. For further questions, the researchers were present and notable.

The questionnaire consists of three main parts:
Part 1: Demographics

Several questions were asked to define the gender, age and level of education of the
respondents.

Part 2: Nature Connectedness

The Connectedness to Nature Scale (CNS) by Mayer and Frantz (2004) was used for the 7-
item scale used in this research. The number of items was halved due to the circumstances
of this case study, as explained above. All items were being answered with a 7-point Likert
scale.

Part 3: Omniversum visit
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The last part of this questionnaire consists of two questions and is particularly about the
Omniversum, the visit/experience and previous visits.

The purpose of the first question was to define how many times the respondent had visited
the Omniversum. As mentioned before, the impact of familiar/previously experienced
technologies on one’s nature connectedness is probably less (K. Arts personal
communication, November 20, 2018). Therefore, questions concerning this topic might give
insights into the impact of “new” digital technologies.

The second question gives insight on one’s motivation to visit the Omniversum. For each of
Nietzsche’s types of experiences (M. Schouten, personal communication, November 26,
2018) a statement was given that could be chosen. The Socratic was split up in two choices,
namely the interest in learning about the technology or nature.

Additional parts:

Two parts of the questionnaire have not been used in the analysis. One question elaborated
on the environmental psychology, asking a question concerning one’s cognition, emotion and
behaviour. Subsequently, this question has not been taken into account in the analysis.

One question elaborated on nature conservation by giving four statements that could be
answered by a 7-point Likert scale. This question in the questionnaire contributed to another
research project concerning nature conservation.

At the end of the first questionnaire, the respondents were again kindly asked to fill the
second questionnaire in after they have seen the movie.

Questionnaire after the movie

The second questionnaire was filled in after the respondents watched the documentary. It
was emphasized that it is important not to compare these questions and answers with the
first questionnaire.

Part 1: Nature Connectedness

The same statements of the CNS as in the first questionnaire were used in the first part of
this questionnaire. Exactly the same questions and the same 5-point-Likert scale were used
for this part. However, they were used in a different order than in the first questionnaire. This
ensures that people do not get tired of the same questions and less likely recognize them.

Part 2: Experience

This part investigated how the respondents did experience the movie. The respondents had
to choose one option, the statement that fitted best how they perceived the experience. The
answers in the multiple choice options were based on the three types of experiences
according to Nietzsche (M. Schouten, personal communication, November 26, 2018). This
guestion allows discussing not only the effects on connectedness but also under which
experience category this case study falls according to the respondents.

Part 3: Digital technology

This part focussed on the digital technology. Statements were asked about the nature
experience using digital technology. These statements were answered with a 7-point Likert
scale. Next, to this, a multiple choice question was asked about what different kinds of digital
technology the respondents used to experience nature. These statements and question were
used to get insights into what extent digital technology is used to experience nature.

Additional parts:
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This questionnaire also included questions concerning environmental psychology. The same
statements were made about cognition, emotion and behaviour but used in a slightly different
order. The answers to this question have not been used in the analysis.

A second additional part was again concerning nature conservation. The answers were not
used in this analysis.

If the respondents had suggestions or comments there was space at the end of the
guestionnaire. The respondents were thanked again and they were reminded that they will
get a present after handing in both questionnaires.

3.4.4. Measures
The first analysis that has been done with the collected data, is a general check of
everything. How is the distribution of respondents looking at demographics like age,
education or per movie? Are there any outliers within the data? Are there any trends or
outstanding findings?

A first measure that is used in the questionnaire is the 7-item CNS scale paired with a 5-point
Likert scale. The average of the CNS before and after will eventually be compared and seen
what effect the intervention has had.

Nietzsche’s way of experiencing was used in two questions concerning why people decided
to visit the Omniversum and how they experienced the movie. This could be answered with
multiple choice options which were based on the three types of experiences according to
Nietzsche.

Questions concerning the amount of one’s previous visits to the Omniversum and the digital
technology were used to analyse the side effects that have been expected in the hypotheses.

3.4.5. Respondents

The questionnaire was held among visitors of the Omniversum. The questionnaire was filled
in by 139 respondents. Because of an incentive, almost every visitor was willing to fill in the
guestionnaire. After deleting respondents with missing data, the total respondents was 133. It
was filled in by 61 men and 72 women. The respondents were between the 9 and 82 years
old, with an average age of 41 years (M=41.36, SD=18.72). Though, 11 respondents did not
fill in their age. The level of education varied between respondents who only had finished
primary school (n=9) or were still doing that and people who had a university degree (n=68)
(see Appendix IV). The people who were asked to participate were the visitors from a Panda
movie (n=70) and an Ocean movie (n=63).

3.4.6. Pilot study
A case study was conducted to see if the questionnaire was understandable and if the
guestions were interpreted in the correct way. One reason to do a pilot was that the CNS
was translated into Dutch, this could lead to difficult sentences and misinterpretations. When
something was not formulated well or needed more explanation, the questionnaires were
reconsidered and adjusted. Next to this, it was checked how much time the questionnaire
took to fill in. If the length was too long, it was possible to remove questions.

3.4.7. Procedure
Visitors of the Omniversum were asked to cooperate with the research. This happened in the
building near to the cash register, where three interviewers were standing. It was told that the
interviewers were students from Wageningen University who were doing a research and that
participation was completely voluntarily. The respondents were informed about the
guestionnaire and the procedure, and two sheets were handed to them. No laptops or tablets
were available, therefore a printed questionnaire was chosen. One sheet had a different
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colour because that made it really clear that that was the one they had to fill in after the
movie. Information on the procedure was also mentioned on the form, to reduce remaining
guestions. While waiting for the movie to start, they had time to fill in the first questionnaire.
Together with the two forms and a pen, the respondents entered the theatre. The movie
started, and after the movie had finished, the respondents came out of the room and were
reminded to fill in the second questionnaire. To motivate respondents to finish the two
guestionnaires, and return them to the interviewers, they received a consumption voucher to
thank them for participating. This was mentioned in advance, to make sure more people
would hand in the questionnaire. The two questionnaires (before and after) were stapled
together so there was no risk of mixing them up. This procedure happened during two days,
four times a day. The study was held Thursday 29 November 2018 and Saturday 1
December 2018. The first day it was not so busy at Omniversum. Therefore, it was decided
to also go on a Saturday. The Omniversum shows four shows per day concerning nature and
the environment. There are around 300 seats for a show, but during these days the movie
hall was not fully booked.

3.4.8. Data analysis

Respondents filled in the questionnaire on paper. The program Qualtrics was used for filling
in the data of the questionnaire online by the researchers. The analysis is done through
SPSS analysis. First, the data was checked to see what was missing and if respondents
needed to be deleted, this was the case for 6 respondents. Beforehand there was already
thought about what kind of measures should be done. The questionnaire included Likert
scales and multiple choice answers. To get insights into the type of respondents the
demographics were tested. To get insights into the dependent variable, questions about the
nature connectedness were asked and analysed. One question from the CNS was re-coded.
Namely, the questions: 1 often feel disconnected from nature’. This was done for the first
guestionnaire and the second questionnaire. This question was to check if people have read
all the questions well. A reliability test with testing on the Cronbach’s Alpha was done on the
guestions of the CNS because this scale has been changed for this questionnaire. After this
analysis, it was needed to delete the statement ‘/ often feel disconnected from nature’
because this statement lowered the Cronbach’s Alpha. To raise the Cronbach’s Alpha, a new
scale was made including six statements of the CNS (a =.635) (see Appendix V). Therefore
the dependent variable, nature connectedness, was based on this new scale. The pre-test
was the questionnaire that the respondent filled in before they saw the movie and the post-
test was the questionnaire after the respondent saw the movie. The nature connectedness
was calculated with the results from the post-test minus the results from the pre-test. This
score was tested for significance by using the repeated measures one-way ANOVA. The
results of this test could be used to test for hypothesis one. Hypothesis two was based on the
question ‘Why did you choose for the Omniversum?’. This hypothesis was tested by using a
one-way ANOVA. Hypothesis three was based on the questions ‘How many times did you
visit the Omniversum?’. This hypothesis was tested by using a one-way ANOVA. Hypothesis
four was based on the question ‘How did you experience the movie?’ Also, this hypothesis
was tested by using a one-way ANOVA. Besides, hypothesis five was also tested by a one-
way ANOVA. The question used for this hypothesis was ‘During the film it felt like if | was
standing into real nature’.

3.5. Results

3.5.1. Questionnaire

For this dependent variable, there has been made use of a scale based on the
Connectedness to Nature Scale (CNS) from Mayer and Frantz (2004). The nature
connectedness was calculated by looking at the difference of the mean score of a
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respondent on the CNS before and the CNS after. The items were tested on a 5-point Likert
scale but the derived nature connectedness is the difference from these two. The resulting
nature connectedness was between the -.67 (minimum) and 1.17 (maximum). A negative
number assumes that the intervention had a negative influence on the nature connectedness
and a positive number assumed that there was a positive influence from the intervention on
the nature connectedness.

The demographic characteristics of the sample are shown in Appendix IV. About 46 percent
of the respondents were male and 54 percent were female. There were no missing data for
the Connectedness to Nature Scale, so 133 respondents were taken into account while
doing the analysis. There was no significant difference found between the mean of the
difference from after and before nature connectedness from female respondents (M=.17,
SD=.32) and the male respondents (M=.13, SD=.28) because of p>.05. The average age of
the respondents was 41 years old (SD=18.72). Also between the different age groups, there
was ho significant difference between their means of the dependent variable.

3.5.2. Hypothesis one: The digital nature experience (Omniversum movie) has a
positive effect on nature connectedness

The first hypothesis is tested by looking at the frequencies of the nature connectedness of
the respondents. The nature connectedness of respondents was negatively influenced by the
intervention for some people (n=28). For some respondents, the CNS was the same before
and after (n=28) and for the other respondents, it had a positive influence (n=77) (see
Appendix VI).
A repeated measure one-way ANOVA was conducted to evaluate the null hypothesis that
there is no effect of the digital nature experience, the Omniversum movie, on one's nature
connectedness (N = 133). The results of the ANOVA indicated a significant effect for time,
Wilks’ Lambda =.791, F (1, 132) = 34.83, p = .00, n: = .209 (see Table 1). This suggests that
there is a change over time for the nature connectedness, so before and after the
Omniversum movie (CNS difference). Using the guidelines of Cohen, partial eta squared
shows a small effect size.

Tablel

Nature Connectedness

Per N Mean Standard t- Sig. (2- Partial eta
Respondent deviation Value tailed) squared
CNS before 133 3.79 .48

CNS after 133 3.95 .46

CNS 133 .15 .30 34.83 .00 .209
Difference

Because the effect size of the influence from the digital nature experience from the
Omniversum on nature connectedness is small, the difference between the respondents was
analysed. All respondents visited one of the two movies about panda’s and oceans, or some
even both. Therefore, the respondents were split up in two groups and through a one-way
ANOVA, the difference of the means from nature connectedness of these two groups was
analysed. There was no significant difference between the mean of these two groups. The
respondents who watched the panda movie scored a little bit lower in their mean Nature
Connectedness of the difference from before and after (M=.13, SD=.31, n=70) than the
respondents who went to the ocean movie (M=.18, SD=.28, n=63). Though, according to the
one-way ANOVA, this difference was not significant F(1, 131)=1.18, p>.05 (see Table 2).
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Table 2
Scores of respondents who visited different movies

N Mean CNS Mean CNS Mean CNS
before after difference
Panda 70 3.76 3.89 .13
Ocean 63 3.83 4.01 .18
t-Value 133 .72 2.60 1.18
Sig (2- .40 A1 .28
tailed)

3.5.3. Hypothesis two: The motivation to go to the Omniversum has an influence
on the nature connectedness.

To investigate the second hypothesis a one-way ANOVA has been conducted (see Table 3).
The respondents were divided due to their motivation for visiting the Omniversum. This item
was a multiple response question, so respondents were allowed to give more than one
motivation. This gave some difficulties in the analysis, so the choice was made to exclude
respondents with two or more motivations for this analysis. Therefore, there are 88
respondents taken into account for this hypothesis. The null hypothesis is that there is no
difference between the nature connectedness from people with different motivations to go to
the Omniversum. The difference between the group means of the dependent variable was
analysed, together with the before (CNS before) and after (CNS after) and the difference
between the nature connectedness before and after a visit to the Omniversum (CNS
difference). However, this analysis showed that there was no significant difference between
the groups (F(4,83)=.1.01, p>.05).

Table 3
Motivation from respondents to visit the Omniversum

N Mean CNS Mean CNS Mean CNS

before after difference

Calm activity 34 3.76 3.84 .08
Interested in the |4 3.46 3.71 .25
technology
To learn more about|12 3.96 4.18 .22
nature
It gives me an|8 3.60 3.83 .23
adventurous feeling
Other reason 30 3.76 3.94 .18
t-Value 88 1.10 1.49 1.01
Sig. (2-tailed) .36 21 .40

Also, an analysis was conducted to see if the nature connectedness before the movie (so
nature connectedness without an intervention) was different amongst groups of people with
different motivations for visiting the Omniversum. A one-way ANOVA was conducted but did
not give significant results. Thus, there is no significant difference between the different
groups of motivations to visit the Omniversum and the nature connectedness within such a
group (F(4,83) = 1.10, p >.05).
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3.5.4. Hypothesis three: The amount of previous visits to the Omniversum has
an influence on the derived nature connectedness after the experience
To test the third hypothesis, a one-way ANOVA was conducted to evaluate the null
hypothesis that there is no difference between the nature connectedness and how many
previous visits the respondents had to the Omniversum (N=132). This was checked for the
CNS before, after and the CNS difference, which is the dependent variable. The independent
variable, the amount of visit, included three groups: people who visited the Omniversum for
the first time (M=.21, SD=.30, n=37), people who already visited the Omniversum two till four
times (M=.13, SD=.29, n=54), and people who already visited more than five times (M=.41,
SD=.32, n=41). The assumption of homogeneity of variance was tested and found not
tenable using Levene’s Test F(2,129)=.18, p=.84 and thus p>.05. The ANOVA was not found
significant for all three CNS scores (CNS difference: F(2,129)=.93, p>.05) (see Table 4).

Table 4
The amount of visit
N Mean CNS Mean CNS Mean CNS
before after difference
For the first|37 3.67 3.88 21
time
2 - 4 times 54 3.80 3.93 13
5 times or|41 3.88 4.00 14
more
t-Value 132 2.00 1.00 .93
Sig (2-tailed) 14 .37 40

3.5.5. Hypothesis four: How the visit of Omniversum is experienced has an
influence on the derived nature connectedness after the visit

The fourth hypothesis was also tested with a one-way ANOVA and again this was checked
for the CNS before, the CNS after and the CNS difference, which is the dependent variable
(see Table 5). The respondents were put in different groups based on their answers about
how they had experienced their visit the Omniversum. If they experienced it as exciting, calm
and relaxed or if they learned from it. The options were based on Nietzsche's type of
experiences. (Nietzsche, 1886 in M. Schouten, personal communication, November 25,
2018). The ANOVA tested if there was a significant difference between the group means of
the dependent variable, the difference between the nature connectedness before and after a
visit to the Omniversum. However, this test showed that there was no significant difference
between the groups (F(2,131)=.361, p>.05).

Table 5
Experience of respondents
N Mean CNS Mean CNS Mean CNS
before after difference

Exciting 19 3.72 3.84 A2

Calm and |59 3.72 3.90 .18

relaxed

Learningful 53 3.91 4.05 14

t-Value 131 2.39 2.08 361

Sig. (2-tailed) 10 13 .70
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3.5.6. Hypothesis five: Experiencing nature in a more realistic way has a
positive effect on nature connectedness

To investigate how the respondents had experienced the technology from the movie,

guestions about this experience were asked on a 7-point-Likert scale. The first question

‘During the film it felt like if | was standing into real nature’ scored high on the 7-point-Likert

scale (M=5.52, SD=1.12). The question ‘this experience would have been different if | had

seen the film on a normal television’ (M=5.86, SD=1.44) and ‘| plan to watch films in this way
more often’ (M=5.44, SD=1.30) both also scored high.

The last hypothesis was again tested with a one-way ANOVA. The hypothesis was checked
for the CNS before, the CNS after and the CNS difference, the dependent variable. The
independent variable, how the respondents had experienced the film, was split up in four
groups (see Table 6). The respondents could answer the question ‘During the film it felt like if
| was standing into real nature’ on a 7-point-Likert scale but after checking the frequencies of
the answers it was decided to make four groups. The first four options on the Likert scale
were put together. The groups were people who scored ‘Completely disagree, largely
disagree, partially disagree or neutral’, ‘Partially agree’, ‘Largely agree’ and ‘Completely
agree’. The ANOVA tested if there was any significance between those four groups. The test
showed that there was no significant difference between those groups and their means of the
nature connectedness before (CNS before) and after (CNS after) (see Table 6).

Table 6
The feeling of experiencing the movie in a realistic way
N Mean CNS Mean Mean CNS
before CNS difference
after
Completely disagree/largely | 16 3.71 3.71 .00
disagree/partially disagree/neutral
Partially agree 47 3.73 3.93 21
Largely agree 44  3.86 3.92 .10
Completely agree 26 3.84 4.08 .24
t-Value 133 .75 2.23 3.14
Sig. (2-tailed) .52 .09 .03

Though, there was a significant difference between the groups and their means of the
difference between nature connectedness before and after (CNS difference) (F(3,129)=3.1,
p<.05) For a visual display see figure 3.
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Completely Partially agree Largely agree Completely agree
disagree/largely
disagree/partially
disagree/neutral

——Estimated Mariginal Means of Nature Connectedness difference before and after

Figure 3. Estimated Marginal Means of difference from Nature Connectedness before and
after and the feeling of experiencing the movie in a realistic way

3.5.7. Additional findings

In the categorization part of this project, a number of digital technologies are mentioned. To
test what kind of digital technologies is used by the respondents of the case study the
qguestion ‘What kind of digital technologies do you use to experience nature?’ In the bar chart
below, the frequencies are shown of the answers from the respondents on this question. To
experience nature apps are frequently used by 37 respondents; games are used by 13
respondents; films/ documentaries/ tv-series are used by 116 respondents; social media are
used by 46 respondents, and 15 respondents use other digital technologies (see Figure 4).
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Amount of time
mentioned

Figure 4. Technologies used to experience nature

The respondents also had to fill in how many times they experience nature through digital
technologies according to themselves. This ranged between ‘almost never’, ‘occasionally’,
‘reasonably often’ and ‘often’. According to the respondents, most of the people experience it
occasionally (n=71). A few people experience it through digital technologies ‘reasonable
often’ (n=30) and a few thought ‘almost never’ (n=21). Almost nobody said they experienced
it a lot (n=10).

3.6. Conclusion and discussion

In this part of the report, it is investigated what the impact is of a digital nature experience on
the connectedness of people with nature. The specific case study for this research was the
Omniversum, a dome screen movie theatre displaying nature documentaries. Five
hypotheses were tested to answer the research question. These hypotheses were based on
the conceptual model (Figure 2).

Hypothesis one was based on the (digital) nature experience as shown in the conceptual
model. The digital nature experience, in this case, the Omniversum, is used as an
intervention. According to the hypothesis, the intervention should have a positive effect on
the dependent variable, namely the nature connectedness. Results show that the mediation
of a nature documentary through the dome screen movie theatre has a significant effect on
one’s nature connectedness. However, this effect was not only positive. Some respondents
had the same score on the CNS and others had a negative difference between the score
before and after the experience. Respondents had both questionnaires, the one that had to
be filled in before the experience and the one afterwards, at their disposal. In this way,
respondents were able to check their answers on the questionnaire before the experience
when they were filling in the questionnaire after the experience. The questions in both
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guestionnaires were in a different order, but respondents still recognized it. For this reason, it
is possible to explain the same score on the CNS before and after the experience. An
explanation for the negative difference could be a lack of time by the respondents after the
movie. It is possible they wanted the consumption voucher as quick as possible and did not
read the second questionnaire well.

Hypothesis two was based on the respondent’s motivation to go to the Omniversum as
shown in the conceptual model. According to the hypothesis, the motivation to go to the
Omniversum has an influence on the nature connectedness. There is no significant
difference found between the nature connectedness of respondents who had different
motivations for their visit. Concluding, the null hypothesis is assumed, so hypothesis two ‘The
different motivations to go to the Omniversum has an influence on the derived nature
connectedness after the experience’ was rejected. So the motivation for the experience is not
a factor that can influence one’s nature connectedness.

Hypothesis three was based on people’s previous experience as shown in the conceptual
model. According to this hypothesis, the amount of previous visits to the Omniversum has an
influence on the derived nature connectedness after the experience. Results show the
number of visits had no significant effect on people’s nature connectedness. Thus, the null
hypothesis is assumed and the hypothesis ‘The nhumber of previous visits to the Omniversum
has an influence on the derived nature connectedness after the experience’ was rejected. So
the amount of previous visits is not a factor that can influence one’s nature connectedness.

Hypothesis four was based on the post experience as shown in the conceptual model. More
specific, this experience was based on the three types of experiencing according to
Nietzsche. According to the hypothesis, how the visit of Omniversum is experienced has an
influence on the derived nature connectedness after the visit. However, results do not show
significant results on one’s nature connectedness. Therefore, the hypothesis ‘How the visit of
Omniversum is experienced has an influence on the derived nature connectedness after the
visit’ can be rejected. So the experience of the visit using the three types of experiencing
according to Nietzsche is not a factor that can influence one’s nature connectedness.

Hypothesis five was also based on the post experience as shown in the conceptual model.
More specific, this was based on the way the digital technology was experienced. According
to the hypothesis, experiencing nature in a more realistic way has a positive effect on nature
connectedness. A significant difference was found between the four groups as mentioned in
the results and their means of the difference between nature connectedness before and after
the experience. Therefore, the null hypothesis, that there is no difference in the means, is
rejected and the last hypothesis ‘Experiencing nature in a more realistic way has a positive
effect on nature connectedness’ is assumed. It is proven that there is a difference between
the nature connectedness from people with different kinds in how realistic they experience
the nature documentary. The more they had experienced it in a realistic way, the more their
Nature Connectedness was grown.

The findings in this research can contribute to the knowledge gap that exists concerning the
influence of digital technologies in nature experiences and the effect on one’s nature
connectedness. This case study gives answers to the effect of a dome screen nature
documentary on people’s nature connectedness. This experience can be generalized as an
extraordinary experience of a nature documentary. One can assume that the findings in this
report are generalizable for similar experiencing on a nature documentary.

As mentioned above, technology is constantly evolving. Therefore, one can assume that
there will always be a knowledge gap concerning new digital technologies. This case study
gives guidelines on how to measure the influence of similar ways of nature experience
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through digital technologies. This could be really helpful for digital technologies concerning
nature experience with different purposes like educational or leisure experiences.

With this research, the vision and mission of the Omniversum are tested. The Omniversum
wants to contribute to making people more conscious of their impact on nature. By doing this
research it is proven that watching a nature documentary on a dome screen leads to more
connectedness to nature. This result is also useful for other organizations who are interesting
in making people more connected to nature, like education related parties.

3.6.1. Limitations and recommendations

There is a limitation in time for this research, so two days were chosen to go to the
Omniversum. There were not many visitors at the Omniversum, probably because it was just
before the holidays. This time of the year is often used to buy presents, so people will not go
out for activities like going to the Omniversum or do not have the financial resources in
months like these. It would be useful to expand the time of research and visit the
Omniversum more than twice, as this would increase the number of respondents and will
lead to a higher external validity.

The pilot for this questionnaire was done by students from Wageningen University. These
students are well educated and are not representative of the sample group. Students are a
very specific target group, but the target group in the Omniversum is widespread. It is
relevant for a questionnaire to do a pilot amongst a wide range of different educated people.
In this way, it is more certain that the questions in the questionnaire are understandable for
everyone.

Next, to this, it is debatable if the CNS is used in the right way. The original version of the
CNS consists of fourteen statements, in this research only seven of them are used. Also, the
original CNS that was used was in English and for this research translated to Dutch.
Misinterpretations are almost unavoidable when statements are literally translated into a
different language. When doing the analysis, it was concluded that the re-coded statement ‘I
often feel disconnected from nature’ needed to be removed because of a low Cronbach’s
Alpha. A new scale was formed with six statements. However, the Cronbach’s Alpha was still
below 0.7 (a =.635). Despite this, the new scale with six statements was used for the
analysis. A consequence of this is that the scale did not measure well enough what was
wanted to investigate. A solution would be to use the original Connectedness to Nature Scale
(CNS) with all the fourteen statements because this scale is proven to work well. However,
this would make the questionnaire too long.

The questionnaire was done after two different movies, ‘Panda’ and ‘Oceans’. It was noted
after which movie the questionnaire was filled in, but some people visited two movies. It was
not taken into account in the questionnaire how many movies the respondent saw and to
which movie the respondent went. There might be a difference in impact on seeing one or
two movies on the same day, this should be taken into account. Next, to this, a commercial
about the plastic soup was shown before the movie about the ocean. According to the
employers at the Omniversum, this commercial has a big impact on the visitors. It was tested
if there was a difference in nature connectedness between the two movies. A trend was
shown for Oceans to have a higher difference in the nature connectedness after seeing the
movie compared to Pandas. However, this result was not significant. It would be interesting
to add a question about the commercial, to test if this indeed had an influence.

It is recommended to give respondents an incentive to fill in the questionnaire. In this case, a
consumption voucher was distributed. People were more willing to fill in the questionnaire
after they heard about the voucher. However, it is not proven an incentive has a positive
effect on the respondent number (Baruch and Holtom, 2008).
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By using a questionnaire at the Omniversum, the impact of digital technology on people’s
connectedness to nature was tested for this specific case. This case study was chosen
because the vision and mission of the Omniversum are corresponding with the research
guestions of this project. Some significant results were found for tests using SPSS. However,
it is still interesting to test this for other kinds of digital technologies. The results of this
research can be used for among others educational purposes. To conclude, it is proven that
watching a nature documentary on a dome screen has a positive influence on nature
connectedness.
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4. Overall discussion and conclusion

Digital technologies are constantly developing and increasingly becoming an important part
of people’s everyday life. At the same time, direct contact with nature is decreasing for a
large part of the human population, which can have negative consequences for nature
conservation in general. This research has shown the (potential) role of digital technologies
in shaping nature experiences. Both parts of the research showed that nature can be
experienced in multiple ways by making use of digital technologies. Even though this
experience is often indirect and highly mediated, it can still positively influence people’s
relationship and connection with nature. Therefore, it can be considered that digital nature
experiences are better than no nature experiences at all.

Understanding the way in which digital technologies are shaping nature experiences and
influence people’s connection with nature is of importance in order to contribute to
maintaining or improving nowadays relationship between people and nature. However, from
both the categorization and the case study, it appeared that scientific literature and studies
on this topic are scarce. Hence, more (empirical) research needs to be conducted to support
the findings of this research and to contribute to new insights. This report can be used as a
source of inspiration and a stepping-stone for future research. Some general and integrated
conclusions can be drawn derived from the outcomes of both parts of the research.

From the first part of this research, which is based on a literature study, it was assumed that
digital technologies can influence nature experiences and nature connectedness. This was
supported by the second part of the research, as the results from the case study showed that
experiencing a specific digital technology affects nature connectedness. Moreover, both
parts of the research have shown that the level of realism of the digital technology plays a
significant role in experiencing nature and can have an effect on different factors, including a
better achievement of certain purposes of the digital technology (e.g. enjoyment, education
and awareness raising) and enhancing nature connectedness. However, also some
differences between the literature study and case study came up. From the case study, it
appeared that the motivations for people to engage in this digital technology do not influence
nature connectedness, even though from the literature study it appeared that this could
influence nature experiences and connectedness.

The results of the case study also showed that the different ways of experiencing according
to Nietzsche (Dionysian, Apollonian and Socratic) do not have an influence on people’s
connection with nature. However, experiencing nature in a more realistic way does have a
positive effect on nature connectedness. Based on this outcome, a fourth type of experience
could be added to those described by Nietzsche that would explain digital nature
experiences. Besides individual experiences relating to feelings of fear and excitement, of
enjoyment and relaxation, and of curiosity and a desire to learn, another type of experience
could be identified. This fourth type of experience encompasses feelings of connecting,
belonging and ‘being out there’. Especially digital technologies aimed at simulating realistic
natural environments could foster this type of experience, thereby possibly enhancing nature
connectedness. Therefore, the final recommendation would be to develop digital
technologies that make the nature experience as realistic as possible in order to strengthen
people’s connection with nature.
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6. Appendix

l. Table of digital technologies

Purpose

Indoors vs outdoors

Enjoyment &
excitement

Information &
education

Awareness
raising

Socialization

Health &
well-being

Indoors

Outdoors

Apps

Matuurin Nederland

¥

Matuur 360°

PlantMet

Bomenspotter

<

veldgids

LSRN

Games

The Mature Game

Endless Ocean

Caongo lones

Flower

<«

Interactive screens

RN ENENEY

ANENENEN

Films, documentairies
and TV shows

Freeks wilde wereld

<

BBC nature
documentairies

Omniversum

De Nieuwe Wildernis

wild

ANENANL

RN N NS

RN ENEENNEN

Multidimensional
movies

Pandadroom

Virtual reality glasses

LYY

SYEN

Augmented reality

Losin 't bos

L

Soundscapes

Rocking chair

Webcams

Drones

Social media

ANENENEN
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. Questionnaire before

Onderzoek Natuurervaringen - Wageningen Universiteit

Enquéte 1

Beszte respondent, alvast bedankt voor uw deelname aan dit onderzoek! Dit onderzoek van
studenten van Wageningen Universitzit over digitale natuurervaringen, bestaat uit twee enquétes. De
eerste enguéte zult u voor de film invullen en de tweede enguéte na de film. Deze enguétes zullen
beide cngeveer 4 minuten duren. Het iz geheel anoniem en er zijn geen goede of fouts antwoorden.
Geef zo eerlijk mogelijk antwoord en geef aan wat u op dit moment ervaart.

Yoor vragen kunt u één van de studenten in de groene T-shirts aanspreken. Als dank voor uw
deelname krijgt u na het inleveran van beide enguétes een consumptiebon!

Deel 1 van de 5

Wat is uw geslachi?
Man

Wrouw

Wil ik lizver niet zeggen

Wt is uw lesftijd (in jaren)?

Wat is uw hoogst afgeronde opleiding®
Lagere school

LBO f MAND FWMBO
HAWD IWWD F MBO
HED / Universiteit

Anders, namelijk

Deel 2 van de §

Gesf san in hosverre u hat eens bent mat de volgende stellingen.
“olkedig Wolledig
onEens Omeens  Mewiraal Ezns BEns

|z heb wask het g=vos! van eenheid mat de natuurijke wereld om
mge hesn.

|k beschouw de natuurijke wersld als een gemeenschap wasnos
ik behoor.

Iz erken =n waardeer d= intelligenti= van anders |evends
organismen.

Ik wo=l me waak losgekoppeld van de natuwr.
|k wo2l vaak verwantschap met disren en planten.

Ik ben e zeer bewust wan hos mijn acties de natuwrijks wereld
beinvipeden.

Iz hieb waak het gevos! dst ik maar =en klzin de=d ben van de
natuurijke werzld am me haen en dat ik nist belangrker ben dan
het gras op de grond of d= vogels in d= bomen.
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Deel 3 van de &

Zeef aan in hosvemrs u het eens bent mat de volgende stellingesn.

Volledig Grotendesls Gedeelslijk Gedesliehh Grotendesls  Wolledig
onesns onesns = R 2N 2ens 2EMS
Ik heb kennis van de natuur.
Ik voel rme op dit moment verbonden met
de natuwr

Ik wiil waker de natuur in gaan.

Deel 4 van de &

Geef aan in hosverre u het eens bent mat de volgende stellingen.

‘olledip  otendesls  =decshelij Gedesh=ik Grotendesls Volledig
onEsns ofEens oneens  Meuwtraal  eens £S5 ==

Ik b=n bezorgd ower de bescheamming van de natuur.

Ik woel e verantwoordelijk woor het beschenrman van
de natur.

Ik ben van plan wnienden en familie te stimuleren om
bi] te dragen aan natuurbescherming.

Ik benvan plan binnenkort id te worden van esn
natuurorganisatie (ndien nog geen lid) of geid te
doneren @an zo'n organisate.

Deel & van de 5

Hoe waak heeft u het Omniversum bezocht?
Dit is de serste kesr.

2-4kear

5 keer of vaksr.

Waarom heeft u voor het COmniversum gekozen? (Meerdere antwoorden mogelijk)
COrndiat ik esn ontspannen activiteit wilde doen.

Orrdiat ik peinteressesrd ben in de technologie die wordt gebruikt.
O rneer i leren ower de nateur

Orndat de envaring mil esn avonbuurijk gevosl gesft

Anders, namelijk

Einde eerste enquéte

Gelieve de tweede enguéte na de film in te vullen en beide daarna in te leveren.
Geniet van de film!
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lll.  Questionnaire after
Digitale Natuurervaringen - Wageningen Universiteit

Engquéte 2

Hartelijk dank dat u de moeite nesmt om de tweede enguéte in te vullen! Het is belangrijk dat u bij het

invullen van deze enguéte, de eerste enquéte nist in overweging neemt.
Deel1vande &

Geef aan in hosverre u het eens bent met de volgende stellingen na het zien van de film.
olledig

oneens Zneens Meutraal

Ik ben me ze=r bewust van hoe mijn acties de natuurlijke
wereld beinvioaden.

Ik woel vaak verwantschap met dieren en planten.

Ik beschouw de natuurlijke wereld als =2en gemeenschap
waarioe ik behoor.

Ik heb vaak het gevoel van eenheid met de natuurijke
wereld om me heen.

Ik heb vaak het gevoel dat ik maar e=n klgin desl ben van
de natuurlijke wereld om me heen en dat ik niet belangrijker
b=n dan het gras op de grond of d= vogels in de bomen.

Ik erken en waardeer d= intelligenti= wan anders levende
ofganismen.

Ik woel me vaak losgekoppeld wan de natuur.

Deel 2 van de 5

Geef aan in hosverre u het eens bent met de volgende stellingen na het zien van de film.

Ezns

‘folledip

Volledig Grotendesls Gedeelteljhk Gedeeltelik  Grotendesls  Walladig

anssns anesns anesns 2ans

Meutraal

Ik wil waker de natuur in gaan.

Ik woel me op dit moment meer
verbonden met de natuur.

Ik heb kennis van de natuur.

Deel 3vande 5

Geef aan in hosverre u het eens bent met de volgende siellingen.

Volledig Grotendesls Gedeeltelijk Gedeehtslijh  Grotendeels

OnEens anssns anssns eans

Neutraal
Ik ben van plan binnenkort lid te worden

wan een natuurerganisatie (indien nog

geen lid} of geld te doneren aan zo'n

organisatie.

Ik ben van plan vrienden en familie t=

stimuleren om bij te dragen aan

natuurbescharming.

Ik voel me verantwoord=hjk voor het

beschermen van de natuur.

Ik ben bezorgd over d= bescherming van
de natuur.
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Deel 4 van de &

Geef aan welke stelling het beste omzchrijft hoe u de film heeft ervaren.
Ik wond de film opwindsnd.

Ik woelde me kalm en rustig.

Ik heb weel geleerd.

Deel 5 van de 5|

Geef aan in hogverre u het eens bent met de volgende stellingen.

Violledip Grotendssl Gedeslt=lijk Gedeclteljk Grotendesls  Volledig

oneens oneens anesns Meutraal 2ans Bans SEns

Tijdens de film was het slsof ik werksljk in de
natuur stond.

Deze ervaring zou anders zijn geweest als ik
dz film op e=n normale televisie had gezien.

Ik ben van plan vaker films op deze manier
te bekijken.

Wat voor technologieén gebruikt u in het dagelijks leven voor natuur ervaringen? (Meerdere antwoorden moagelijk)
Apps

Games
Films/documentairesitv-senies
Sncial medis

Anders, namelijk

Hoe vaak maakt u ongeveer actief gebruik van boven gencemde natuur gerelateerde digitale technologieén?
{Dus hoe vaak Kijkt u biproorbesld naar natuur gerelateerde tv-programma’s en hoe vaak bekijkt u
natuurfilmpjes op Facebook?)

Ik erezar natuur wripael nooit wia digitale technolagis.
Ik ervaar natuur af en foe via digitals technaloge.
Ik ereaar natuur redelijk vaak wia digitale technologis.

Ik erezar natuur vask via digitale technolagie.
Einde vragenlijst

Alz u verder nog vragen of opmerkingen heeft voor de onderzoeker, schrijf ze dan hieronder.

Mogmaals hartelijk dank voor uw deelname aan dit onderzoek!
Ma inlevering van beide enquétes zult u een consumptisbon ontvangen.

58
Transformation of Experience — ACT group 2,195



V. Overview of the questionnaire
Overview questionnaire one — before the movie
In questionnaire Why? Reference
Introduction | Thanked for | Introduce the topic and | Informed consent
participation, the | explain the survey.
study explained,
how long it will take
Part 1 Gender, age and | Demographics. To define the | Start with simple to ask
education level sample guestions
Part 2 Connectedness To test CNS before the | Mayer & Frantz (2004)
Nature Scale, 7 [ movie
items used
Part 3 Cognition, emotion Environmental
and behaviour psychology
Part 4 Nature conservation | For further research
Part 5 How many times did [ To get insights into how | K. Arts personal
you visit the | many times people have | communication,
Omniversum? visited the Omniversum. | November 20, 2018
Motivation to go the | This is useful because if
Omniversum? people visited the | Socratic, Apollonian and
Omniversum a lot the impact | Dionysian (Nietzsche,
will be less. 1886 in M. Schouten,
personal communication,
And their motivation November 25, 2018)
End Wished to have fun

and explanation was
given
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Overview questionnaire two — after the movie

In questionnaire

Why?

Reference

Introduction | Explain that this survey
has to be filled in after the
movie
Part 1 Connectedness Nature [ To make sure the | Mayer & Frants (2004)
Scale, 7 items used impact of the movie
can be tested. The
CNS of survey 1 and
2 will be compared
per participant.
Part 2 Cognition, emotion and|To make sure the| Environmental
behaviour impact of the movie | psychology
can be tested.
Part 3 Nature conservation For further research.
Part 4 How did you experience | To get insights into | Socratic, Apollonian and
the movie? how the participants | Dionysian (Nietzsche,
perceived the | 1886 in M. Schouten,
experience personal communication,
November 25, 2018)
Part 5 Digital technology; which [ To get insights into
technologies are used for | what extent digital
nature experience and | technology is used to
how the digital technology | experience nature
from Omniversum is
perceived
End Blank space for [ To give room for the
comments. respondents if they
Thanked participation and | have suggestions or
explained that after | comments.

handing in both surveys
they will receive a gift
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V. Results

a. Demographics

Age (in years)

Mean 41.36
Standard deviation 18.72
Minimum 9
Maximum 82
Gender (n[%])

Male 61 [45.9]
Female 72 [54.1]
Education (n[%])

Primary school 9[6.7]
LBO/MAVO/VMBO 14 [10.4]
HAVO/VWO/MBO 41 [30.6]
HBO/University 68 [50.7]
Different (LTS, MTS) 1[0.7]

Table - Characteristics of the sample
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b. Connectedness to Nature Scale

Connectedness to Nature scale

Before Cronbach’s | Cronbach’s Alpha [N  of
a based on standardized | items
items
Connectedness to Nature scale .556 .602 7
Connectedness to Nature scale after | .635 .667 6
deleting item ‘I feel sometimes
disconnected to nature’
AFTER Cronbach’s | Cronbach’s Alpha [N  of
a based on standardized | items
items
Connectedness to Nature scale 552 .619 7
Connectedness to Nature scale after | .650 .695 6
deleting item ‘1 feel sometimes
disconnected to nature’
62

Transformation of Experience — ACT group 2,195




c. Connectedness to Nature frequencies

Nature Connectedness ; difference between CNS after and CNS before

Mean 15
Standard deviation .30
Minimum -.67
Maximum 1.17

Transformation of Experience — ACT group 2,195

63



