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Abstract
Interest in nature experiences is increasing globally due to social and demographic changes
in society, digitalization as well as the promotion of healthy lifestyles. It is well-established
that nature experience can have positive impacts on physical and mental health. This study
aims to further the scientific field of impacts of nature experiences through exploring it in a
specific context. This was done by focusing on changes in motivation and views on nature as
well as the impact and importance of the physical and cognitive aspect of the experience. This
was done through examining students participating in a university course, which represents
an interactive nature experience (INE) for this research. INE in the context of this study is
defined as: any interaction with nature, in the broad sense of the word, where the person
involved is both mentally and physically interacting with his/her environment, as such to try
and understand it, learn from it, take care of it and/or enjoy the essence of the interaction.
To measure the impact of INE on students, a mixed method approach was used. The main
data gathering method was a questionnaire that was distributed to the participants (N=21)
before and after the experience. Further qualitative data was gathered through participant
observation to provide more in-depth information that would not show in a closed
questionnaire. Data from the questionnaire was analysed using a paired sample t-test in SPSS.
Positive impacts were established in the aspects of the relative accessibility of nature as well
as an increase in experience, confidence and motivation to do similar activities again. The
physical aspects of the experience were an important factor for this result. The results
furthermore indicate that views on nature are impacted by the INE, as the definitions of
nature tended to change in favour of broader terms, by not specifying human interactions
anymore. The negative impacts from INE included a decrease in personal development as a
motivation factor, as well as a decrease in the intention to take sustainable action in one’s
community. Further decreases were found in enjoyment and feelings of protection towards
nature due to cognitive aspects of the experience, such as learning about nature. Other
aspects of motivation and views on nature that were measured during the study were
seemingly not impacted by INE.
In conclusion, there is a reasonable indication that INE does impact university students in
terms of motivation and mindset on nature, but it is limited in its impact to only a few aspects.
The measured impacts are both positive and negative. Even though this does not provide the
full picture, the result is satisfactory for this exploratory study, as it provides a good basis for
further research on this subject. Further research into this specific subject, especially studies
with larger sample sizes to increase statistical power, are needed to determine further
aspects that are impacted by INE.
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1.

Introduction

1.1 General introduction
The world we currently live in keeps getting more and more urbanized. Estimates are that by
2050, almost 70% of the population of the world will reside in urban areas (Eurostat, 2016).
This is in stark contrast to the previous century, as in Asia and Africa (which currently account
for almost 67% of the global population) in the 1950’s, 80% of the population still lived in rural
areas. But even in Europe, North America and Oceania only slightly more than 50% of the
population resided in urban areas, which is still a lot less than the current 75% (Eurostat,
2016). Gerten et al., (2019), even refer to this phenomenon as a megatrend, because it is so
quick and globally relevant, with only a very small amount of areas that are not affected.
One of the effects of the urbanization megatrend, is the loss of natural environments due to
both fragmenting of nature patches and the actual loss of potential surface area (Scolozzi &
Geneletti, 2012). This results in significant negative effects and threats to both plants and
animals, as well as biodiversity overall (Raatikainen et al., 2007; Saunders et al., 1991). But
not only does urbanization effect our physical environment, it also has effects on people
themselves. Due to the lack of natural environments there is a lack of opportunities to actually
come in contact with nature in our daily lives, which consequently has an impact on humannature interactions (Miller, 2005; Soga & Gaston, 2016). Having these human-nature
interactions are fundamental for our connection with nature, which has shown to have
positive impacts on our physical and mental health (Sandifer et al., 2015). In small, urbanized
countries with little natural spaces, such as the Netherlands, these issues pose a real threat
to overall population wellbeing. As a reference, only 14.6% of the Netherlands surface area is
covered with forest (11.1%) and nature (3.5%) (CBS, 2014). This is quite low compared to the
neighbouring countries Germany (32.7% forest cover) and Belgium (22.6% forest cover), and
extremely low compared to the northern European countries such as Finland (73.1% forest
cover) and Sweden (68.9% forest cover).
However, or arguably even due to, these urbanization and loss of natural environments trends
have not resulted in a loss of interest in nature. The interest has rather increased, which can
be exemplified through the drastic increase in nature recreation in the last few decades (Bell
et al., 2007), even though this trend arguably started as early as the 1950’s (Cordell et al.,
2008). Research by Balmford et al., (2015) shows that protected areas around the world
receive a rough estimate of 8 billion visits every single year. With these visits, around 600
billion US dollars is generated with direct in-country expenditure, which also shows the
financial importance of nature based recreation (Balmford et al., 2015). In the Netherlands,
with a total population of 17.3 million people, outdoor/nature recreation is even the most
popular leisure activity, with 87% of Dutch citizens participating in at least one nature based
outdoor activity per year (over the years 2006-2018), and a total of 926 million separate
outdoor activities in 2018 (CBS, 2019).
Social and demographic changes in society are mentioned as an explanation to the increasing
interest in nature recreation (Bell et al., 2007). Countries that are highly developed and
prosperous results in societies that have more funds available for the non-essential parts of
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life and more spare time. This includes being able to spend some of that income and time on
leisure and ‘fun’ activities. Nature recreation is one of such activities, which has therefore
increased over time as more and more people have the luxury to spend time in this way. As
Bell et al., (2007) states: “as economies mature and people already possess most of the
tangible consumer products that they want, they start to desire intangible products such as
experiences, often gained through leisure and recreation” (Bell et al., 2007, p.8). This is also
shown by research in nature tourism, where the search for ‘new experiences’ has shown to
be very important in current trends, through adding diversity and to return to a more natural
state of being (Maetzold, 2002).
Digitalization is one of the other reasons for the increase in nature recreation, as it has had
huge impacts in how humans interact with the world (Musik & Bogner, 2019). Musik & Bogner
start their paper with the very direct and all-encompassing sentence:
“The Internet and social media platforms have changed how we receive information and
experience entertainment, socialize, shop, and present ourselves.” (Musik & Bogner, 2019,
p.1)
As this quote argues, the internet provides the opportunity to access almost all the knowledge
in the world while also providing a whole array of new options when it comes to leisure
activities. Even though this has had many negative implications (Musik & Bogner, 2019), the
internet and global availability of products also provides the opportunity to enthuse people
about useful and fun practices that would otherwise potentially be forgotten in the modern
world, such as nature recreation. It also provides a lot of flexibility, especially with the coming
of smartphones which allow people to communicate very effectively and are able to obtain
information very easily. This results in it being a lot easier to plan recreational trips, or change
them if needed, which makes the barriers to do so lower (Selwyn, 2005).
The last reason for this increasing trend in nature recreation is related to both the previously
mentioned reasons. Through the availability of information, the ability to communicate
effectively and societal changes healthy lifestyles have been popularised and idealized. And
interactive experiences in nature have shown to be great for a healthy lifestyle, among other
things (Cottrell & Cottrell, 2020). Experiences in nature have also shown to partly reverse the
negative effects of the average busy modern life in urban areas. Busy schedules and a lack of
nature in urbanized areas have shown to impair social and environmental processes, which
in turn can have detrimental effects on our psychological wellbeing (Kim et al., 2015). Nature
experiences are a useful and effective method to help prevent the decrease in psychological
wellbeing, and therefore increases overall happiness (Berger, 2004; Beringer & Martin, 2003).
Furthermore, research from Germany showed that over the period of 1990 to 2011, the
prevalence of healthy lifestyles increased from 9.3% to 14.7% (Finger et al., 2019). This was
especially expressed in the higher education levels and in women, with the group of highly
educated woman reaching prevalence levels of 30.3%.
Similarly to the previous few paragraphs in this introduction, it is quite common to think of
and refer to ‘nature recreation’ when talking about spending time in nature. More large scale
research, such as that by CBS (the Dutch national statistics bureau), also more commonly refer
to spending time in nature as ‘outdoor/nature leisure activities’ or ‘outdoor/nature
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recreation’ (CBS, 2019). The term recreation implies that the activity is done specifically to
enjoy the activity or to relax, and therefore that results from participating in the activity were
intentional (e.g. a feeling of joy). But the positive impacts of spending time in nature can go
far beyond the general expected results from recreation alone (Brymer et al., 2021). So one
could argue that ‘nature recreation’ might be the wrong concept when looking at the impacts,
and that the word ‘nature’ is the more important of the two words within the concept and
preceding the value of ‘recreation’. This also implies that it is more about doing ‘something’
in nature rather than specifically ‘recreating’. Due to these other impacts of being in nature,
independent of what type of activity one is participating in, it would make more sense to refer
to ‘nature recreation’ more broadly. This is commonly done with the term ‘nature
experience’, which also seems to be the more common term within scientific articles. A
preliminary search in the Scopus search engine gives 51 results for the term ‘nature
recreation’, and 471 results for the search term ‘nature experience’. Nature experiences
includes a large variety of aspects related to being in nature, including the more physical
interactions such as with auditory, haptic and visual cues of the natural environment (Araújo
et al., 2019; Ballew & Omoto, 2018) to more psychological and/or spiritual interactions such
as feelings of self-awareness and sense of being (Brymer et al., 2014).

1.2 Concepts
However, when one wants to research motivation and nature experiences in general, a few
problems come up with the definition of concepts. To start with, the word ‘nature’ has no
exact meaning that is accepted by everyone (Lamb, 1996). Other related concepts such as
naturalness and wildness, faced the same problem as nature in scientific publications
(Castree, 2005; Cronon, 1996). Nature and wildness are concepts that everyone has their own
ideas about, as there are varying levels of natural environments which one could call nature.
To take some extreme examples, some people only regard pristine forests and unexploited
areas as nature, while others see the tree and the grass in their garden as nature. When
defining what nature or wilderness consists of for someone, there are some criteria that can
be used to identify what it is that makes an area ‘wild’ or ‘natural’. One example of such
criteria are the ones used by Mc-Morran et al., (2008). He created four scale criteria to
measure a person’s view on what wild landscapes are (Mc-Morran et al., 2008). These criteria
-remoteness, perceived naturalness, degree of human artefacts and scale- are useful when
thinking about what nature or wilderness means for a person. However, the gap between the
possible views of people is immense, which has its own impacts on what this research is
about. This raises a lot of questions that might be too niche to answer, but it brings about an
interesting discussion point for research. To what extent should the concept be defined to be
useful? Since nature in itself lacks a proper definition, ‘nature experiences’ intrinsically has a
similar problem. Is sitting in your garden in a chair with a nice cold drink experiencing nature?
Or do you have leave the modern world completely behind you and go into pristine wilderness
area, with only a knife and your knowledge to experience what nature is really like? And what
are the differences in effect and motivation for these fundamentally distinct ideas of what
experiencing nature is?
5

Another issue is that of the concept of motivation. Jang et al., (2015) refer to it as an ‘elusive
concept’ that is shaped through a number of factors (Jang et al., 2015). They argue that
motivation is the mechanism that is moving someone to do something. However, how exactly
something moves us to do anything and how the different factors involved are distinguished
is still a much debated topic (Conradi et al., 2014; Schiefele et al., 2012). Jang et al., (2015)
identify six different factors that play a role within the concept of motivation: Attitude,
interest, value, self-efficacy, self-concept and goal - which together shape motivation,
however this arguably this does not apply to all situations and still provokes debate. Even
though there might be flaws in this framework, it provides a clear and understandable
overview of the aspects that come into play when considering the concept of motivation.
Researching tourism motivation for example, this debate is very distinguished with the
amount of theories trying to explain motivations. A few of the most notable theory models
are the push-pull model (Crompton, 1979; Uysal & Jurowski, 1994), functional theory
(Fodness, 1994; Katz, 1960) and the travel career ladder (Pearce & Lee, 2005). These models
all take a different approach to motivation, which mostly depend on context. However, the
creation of this multitude of motivation frameworks and models, such as the ones mentioned
above, and the discussions about them that have been going on for decades, implies the
inherent difficulty of measuring the human motivation precisely. The complexity of human
nature and its motivations make it close to impossible to create an all-fitting framework
(Kovac, 2016). Other examples of the diversity of the meaning of motivation is shown by
research on intrinsic motivations, as the discussion of an example paper concluded that
motivation for, in the case outdoor adventure tourism, shows to be very diverse, depending
on age, gender and previous experiences (Pomfret & Bramwell, 2016).

1.3 Interactive nature experiences
With the previously mentioned increase in interest towards nature experiences, it is
important to understand what effects it can have. However, as both motivation and nature
are such difficult and volatile concepts, this is, among other things, extremely hard and time
consuming to research for the broad concept nature experiences. Therefore this paper will
not research the impact of nature experiences as a whole, but narrow down to a more specific
topic within nature experiences; interactive nature experiences. Narrowing down to a more
specific aspect of nature experiences offers further benefits, such as an increased likelihood
of having impacts on behaviour and motivation (Okada et al., 2013). The term Interactive
nature experiences is based on the term ‘Immersive nature experiences’, but follows a slightly
different approach as to what can be considered a nature experience. Immersive nature
experiences follows the Scandinavian tradition of friluftsliv (Mygind et al., 2019a) which is a
tradition that revolves around outdoor experiences in which there is an emphasis on
achieving a connection and closeness to nature. Mygind et al., (2019a), based on (Bentsen et
al., 2009), define Immersive nature experiences as the following; “non-competitive activities,
both sedentary and active, occurring in public natural environments removed from everyday
environments.” (Mygind et al., 2019a, "Introduction", para. 5). It would be natural for this
research to use a term that is already somewhat established, such as Immersive nature
experiences, however that term differs slightly from what is intended for this research. The
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last four words in the given definition are crucial; ‘removed from everyday environments’.
They purposefully remove any experience that is in familiar everyday environments, such as
gardens or travel to or from work. However, one could argue that those types of experiences
in everyday environments can be immersive or interactive as well, as long as the person
involved is thinking about the experience and what is does to them and thus also having the
potential to be impactful in numerous ways. Therefore the term immersive nature
experiences was not used for this research, and a different term is coined; Interactive Nature
experiences (INE). The word interactive is used because the type of experience this research
is looking for is one where the participant is actively and directly thinking about nature and
what it means to them, what it can provide for them. Through providing a value of sorts,
nature has a direct effect on the individual and as such poses that value for the human to
interact with as he/she pleases. INE in this paper will be defined as the following:
Any interaction with nature, in the broad sense of the word, where the person involved is
both mentally and physically interacting with its environment, as such to try and understand
it, learn from it, take care of it and/or enjoy the essence of the interaction.
This definition is still quite broad and does not limit itself to certain activities or people, but it
implies active physical and mental participation in the activity. This mental and physical
participation can be created and induced through given exercises and therefore more easily
controlled in a research based setup, thus creating a more even level of experience for
everyone involved. The measured impacts will also be limited by focusing specifically on
motivation and mindset about nature. Motivation is an aspect that was considered important
when looking at the potential impacts of nature experiences, as it provides the basis for the
frequency of interaction with nature. Therefore is motivation regarded as the overarching
factor, as the frequency of interacting with nature influences the further mental and physical
impacts. Views on nature were further regarded as important because this influences what
people regard as experiencing nature, and therefore what has the potential to impact them.
Another specifying factor in this research other than the aspects of motivation and views on
nature, is the context in which these aspects are measured, and of whom. This study takes
place in the context of a new course at Wageningen university & research in The Netherlands.
This course applies multiple aspects of INE in a form of outdoor education on basic nature
skills, introducing a combination of theory and practice as a way to learn. The education
context provides extra value for this research, as it opens up an extra interesting correlation
between potential positive impacts from INE and education in this form. Similar positive
correlations have already been established in other forms of formal education, such as forest
schools. A recent review by Garden & Downes for example showed that forests schools
increase self-esteem and wellbeing (Garden & Downes, 2021).

1.4 Problem statement
With a growing body of scientific research on the impacts of nature experiences such as
physical and mental health benefits, it is becoming increasingly clear that nature experience
have substantial effects on people. However, research in this field is commonly quite general
in focus. It would therefore be a valuable addition to the aforementioned body of scientific
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research to do exploratory research on a more specific subject, in this case the impacts of
Interactive nature experiences. This would provide a good basis for further research in the
future.
The results from this study will be valuable as a theoretical addition to nature experience
research, and more specifically to research on motivation in nature experiences and its
impacts. This niche provides the potential to further explain and provide insight into the
aspects of motivation, such as the important factors that influence motivation. Furthermore,
it can provide insights into the specific context it is researched in, potentially laying the
groundwork as a valuable and insightful resource in a developing field for higher education.
This could equate in better education for students, as well as the increased potential of the
positive aspects of nature experiences in general. It would also provide opportunities for the
non-scientific community, as better insight into motivations for a specific subject makes it
possible to launch more effective marketing campaigns. That could in turn lead to a higher
generation of income for companies involved in providing nature experiences, while
participants gain experience and other side-benefits.
The aim of this study is to determine, measure and explore the impacts of interactive nature
experiences (INE) on Wageningen university & research students enrolled in a course on
nature skills, specifically in terms of motivation and mindset about nature. A mix of both
qualitative and quantitative methods will be used to gain insight into these impacts.

1.5 Research question
The main research question for this study, based on the previous chapter, is as follows:
What are the impacts of Interactive nature experiences on university students enrolled in a
course on nature skills, in terms of motivation and views on nature?
To attempt to fully answer that question, four sub questions have been established:
1. What are the impacts of INE on views on what nature is?
2. What are the impacts of INE on sustainable behaviour?
3. What are the impacts of INE on previously perceived barriers and opportunities
to participate in such activities?
4. What is the impact and importance of the physical experience aspect of INE?
5. What is the impact and importance of the cognitive experience aspects of INE?
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2. Theoretical framework
To answer the research questions posed above, a variety of concepts and terms need to be
understood. The following chapter will try to explain the context and definitions of these
concepts and terms as to gain further understanding into these topics. It will start with the
two overarching terms and concepts in this study, existing of interactive nature experiences
as a newly coined term and motivation as a concept. In the consequent sub-chapters, the
main concepts of the sub-research questions, namely barriers and opportunities, views on
nature and physical/cognitive aspects of nature experiences, will be analysed and discussed
as to provide insight into why these concepts were used for this research and what their
meaning and role is within this study.

2.1 Interactive nature experiences
The term Interactive nature experiences has already had a short description and introduction
in chapter 1, but this section will delve deeper into the theory behind related concepts on
which INE was based, such as nature connectedness, Friluftsliv and immersive nature
experiences. It will then conclude on what interactive nature experiences are, and what
aspects were taken from which related concepts and why.

2.1.1 Nature connectedness
INE, as well as many other similar concepts, are in a way based on the concept of nature
connectedness. The term nature connectedness is widely used in a multitude of scientific
fields, with various definitions of what it entails. These definitions are commonly quite close
to each other, but a definition by Schultz (2002) which is used in many articles, which is “the
extent to which an individual includes nature within his/her cognitive representation of self”
(Schultz, 2002, p. 67). This definition implies the personal aspect of nature connectedness, as
a ‘cognitive representation of self’ can be different for everyone. This makes the concept quite
broad and open to interpretation. However, Schultz (2002) does build on three main
components. These components or pillars of nature connectedness are the cognitive, the
affective and the behavioural. The cognitive component is about the previously mentioned
‘representation of self’ and the connection between that cognitive representation and
‘nature’ in general. The affective component is about the sense of care for nature, e.g. the
feeling of responsibility for nature. The behavioural component is related to physical activities
that express the previous two components, such as actually spending time with nature and
to be integrated with nature, or the extent to which one would go to preserve and protect
nature. Articles such as those by Schultz (2002) and Mayer & Frantz (2004) have tried to
develop measurement scales to measure nature connectedness in people, which had fruitful
results. This lead to an increase in interest to what the effects of nature connectedness could
be, mostly focused around sustainable behaviour (for which the scales where developed by
Schultz and Mayer & Frantz). Nature connectedness has furthermore shown to be a useful
‘predictor’ or facilitator for a large variety of positive aspects in people, such as, but not
limited to, mental and physical wellbeing (Berger, 2004; Beringer & Martin, 2003; Cottrell &
Cottrell, 2020; Kim et al., 2015).
9

2.1.2 Friluftsliv
Friluftsliv is another concept that embraces nature connectedness as an important part of its
definition. Even though friluftsliv is technically an older concept than nature connectedness,
as it can be traced back to the end of the 19th century in Sweden and Norway (Beery, 2013).
The term came into existence by a societal movement during the transitional period of
industrialization and urbanization which caused large societal changes. With a rich history
related to nature, and nature being an integral part of Scandinavian culture, the term
friluftsliv quickly became popular (Sörlin & Sandell, 2008). It was then, and still is now, used
as an attempt to (re)introduce nature and wilderness into people’s lives (Beery, 2013). The
term has many definitions, which makes it quite open to interpretation and preference on
what it actually means. Here follow a few definitions of friluftsliv to get an understanding of
what the concept could mean, as cited in Beery (2013);
-

Henderson defines it as " outdoor recreation with its heart within the land and linked
to a tradition of being and learning with the land" (Henderson, 2001, p. 32).

-

Repp describes it as “human beings establishing, forming and believing in a friendship
with nature” (Henderson & Vikander, 2007, p. 107)

-

Dahle explains that friluftsliv “is about feeling the joy of being out in nature, alone or
with others, feeling pleasure and experiencing harmony with the surroundings” (Dahle,
2003, p. 234)

These definitions as a whole show a strong correlation with the three main components of
nature connectedness by Schultz (2002). Statements like ‘establishing forming and believing
in a friendship with nature’ and ‘experiencing harmony with the surroundings’ point toward
the cognitive component. ‘Friendship with nature’ and ‘learning with the land’ also point
towards an inherent connection and therefore a feeling of having to protect nature as the
affective component. Other words such as ‘feeling the joy of being out in nature’ and ‘outdoor
recreation’ obviously note that actually being out in nature is crucial, as the behavioural
component also implies.
Furthermore, friluftsliv has a strong connection with education, as it has been used since its
beginning in a variety of forms of outdoor education (Sörlin & Sandell, 2008). Friluftsliv is part
of both formal and informal education, with the early formal education including mostly
physical health exercises in nature during mandatory schooling in Sweden(Beery, 2013). Later
on, from about the 1950’s onward, friluftsliv was used in schools as a way to increase nature
connectedness, through providing the possibility to sense the beauty of nature. This also
helped to build a relationship between the people involved and nature, showing its relation
to nature connectedness again.

2.1.3 Interactive nature experiences
The term INE as a new concept is mostly based on the previous two concepts, nature
connectedness and friluftsliv. The ideas of these two concepts has reached far and wide,
especially the almost inherent link between friluftsliv and outdoor education and the
cognitive aspects of nature connectedness. However, both concepts were a bit too broad to
10

directly apply to a study at this level. Therefore the search began for a more fitting concept
that would use the important aspects of nature connectedness and friluftsliv, but had a more
tangible connection to nature experiences. Due to inherent aspect of a form of ‘experience’
in nature in this study, the term immersive nature experiences came up (Mygind et al., 2019a).
The definition that was used by Mygind et al., (2019), being “non-competitive activities, both
sedentary and active, occurring in natural environments removed from everyday
environments.” (Mygind et al., 2019 "Introduction", para. 5). This definition is sufficciently
specific to a type of nature experience, however it did not fully encompass all that was
potentially impactful from nature experiences since this term excluded everything from
everyday environments. As for example, several studies have found positive impacts from
experiencing nature, even in completely everyday environments such as urban green spaces
(Keniger et al., 2013; Leavell et al., 2019; Rupprecht et al., 2016). These studies show that to
gain the positive aspects of nature connectedness, one does not need to actually spend time
in the wildernes or away from everyday environments. A regular garden or city park can do
the trick, as long as the people involved are activly, both physically and cognitvly, engaged
with their environment. This interaction with the environment is crucial to the potential
benefits or impacts, maybe even more so than the actual environment itself. Therefore the
concept used for this study had to involve and excplicitly underline this interaction, making
the term ‘interactive nature experiences’.
INE will be defined in this study as:
Any interaction with nature, in the broad sense of the word, where the person involved is
both mentally and physically interacting with its environment, as such to try and understand
it, learn from it, take care of it and/or enjoy the essence of the interaction.
To further understand this definition, here follows a breakdown of the different aspects and
its reasoning to be included in the concept. First of all, ‘any interaction with nature’ is due to
the possibility of having impacts from a large variety of different interactions, thus needing to
include any type of interaction possible. Nature is then given a short, non-distinct description,
as it can be very personal as to what nature consists of. ‘In the broad sense of the word’ then
includes every definition of nature, as it is important that all types of nature can be involved
within INE, from simple gardening to wilderness experiences. ‘Both mentally and physically
interacting’ first of all refers to the first and third component of nature connectedness by
Schultz (2002), being the cognitive and behavioural components. Furthermore, it emphasizes
the idea that not only being physically within the environment, but being mentally there and
interacting with it can be crucial to the impact of the interaction. The last bit of the definition,
‘as such to try and understand it, learn from it, take care of it and enjoy the essence of the
interaction’, is based on both the affective component of Schultz (2002), and on the ideas and
definitions of friluftsliv which emphasized feelings of joy while understanding and learning
from the environment.
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2.2 What is motivation?
2.2.1 Concept of motivation
To answer the questions on what the impacts of INE are on motivation, it is important to
understand what the concept of motivation consists of. Motivation at a first glance might look
simple, as most people see motivation as a reason to do something, e.g. “I like to walk outside
because the fresh air is nice”. That person likes fresh air, which leads them to do a certain
activity, in this case walking outside. However, someone else might have different reasons i.e.
motivations to do that same activity, based on preferences, among other things. So when
looking at motivations to take a walk outside, one might be faced with a mountain of possible
reasons for that one single activity. And those motivations may be rooted from a wide array
of different areas, such as personality, culture, education etc (Kovac, 2016). Furthermore,
even if we did know all the possible foundations of motivations, Pelham (1997) argues that
there is no such thing as ranking those foundations in order of importance. To make it more
complicated, the very concept of motivation on its own is already highly complex and
disputed between experts. The concept of motivation has been called “most controversial,
least satisfactory” (Chaplin, 1985), “definitionally elusive (Reber, 1995)”, and “[a concept that]
has ill-defined boundaries (Evans, 2014)” However, even though it is difficult and complex to
understand motivation, Kovac (2016) argues that “the field of motivation is extremely
important in understanding human behaviour” (Kovac, 2016, p. 2), therefore it is worth
spending the time to try and learn as much as possible about it.
In the most simplistic way, when a person wants to know the definition of term, one would
look at the dictionary to provide the answer. The online Cambridge dictionary (University of
Cambridge, 2020) has two definitions for the word motivation: ‘Enthusiasm for doing things’
and ‘the need or reason for doing something’. The first refers more to a state of mind about
a subject, e.g. ‘There seems to be a lack of motivation among the employees’. This type of
motivation does not imply anything about ‘why’ the act is occurring, it just states that it is as
such. This is not the definition of motivation that this study is referring to, as this does not
relate to the current subject. The second definition, ‘the need or reason for doing something’,
is more in line with study, however simplified it is. It describes in simple terms a reasoning,
implying a question of why. Most of us could agree that ‘What was your motivation to do
that?’ is practically the same question as ‘Why did you do that?’. This simple notion of ‘why’
does not make most people think twice about it, so what makes motivation so controversial
and elusive? Some scholars have tried to define it in more complex ways than the dictionary
does, such as Pittman (1998, p. 549), as quoted in Kovac (2016), who defines motivation as
“the activation of internal desires, needs, and concerns, [it] energizes behaviour and sends the
organism in a particular direction aimed at satisfaction of the motivational issues that give
rise to the increased energy”. This definition is already a lot more complex, as it tries to include
behaviour into the concept, and directly mentions a few ways in which motivation directs
behaviour, e.g. activating internal desires, needs and concerns. Furthermore, ‘sends the
organism in a particular direction aimed at satisfaction’ implies that there is a logic and reason
to reach the end state of that behaviour, which is referred to here as satisfaction. This
definition makes it more clear that there are multiple factors involved when it comes to
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motivation, and it is thus not so simple to give an answer to ‘why’ questions. The definition is
furthermore an example of what is called ‘basic motivation’, in which motivation is about the
underlying factors (e.g. internal desires, needs etc) rather than about the eventual goal of
what the motivation is for, i.e. ‘goal oriented motivation’ (Kovac, 2016). A bit less abstract,
but nevertheless complex, definition of motivation is that of Bandura (1991): “attempts to
explain the motivational sources of behaviour [which] therefore primarily aim at clarifying the
determinants and intervening mechanisms that govern the selection, activation, and
sustained direction of behaviour toward certain goals ”. Again, this definition refers to the
multiple mechanisms involved in how motivation affects behaviour. Using the terms
‘attempts to explain’ and ‘aim at clarifying the determinants’ it implies that the term
motivation is more of an indirect measure to explain behaviour by us, rather than a definitive
answer to it. Furthermore, it emphasizes that behaviour has a direction, which is selected,
activated and sustained through motivation towards a goal. It specifically mentions ‘towards
certain goals’, as this definition is an example of ‘goal oriented motivation’. Goal oriented
motivation is more focused on the eventual activation of behaviour due to motivation, which
is the interest of this study as the activation of behaviour to interact with nature leads to
enjoying its positive benefits. Therefore when this study refers to the concept of motivation,
it follows the general outline of the definition of Bandura (1991) such that motivation is goal
oriented and targeted on activating behaviour.

2.2.2 Motivation in the context of behaviour
Motivation is key in this study as it is one of the major influences on behaviour (Bandura,
1991; McFarland & Sibly, 1975; Toates, 2002), and changes in behaviour is again what leads
to the positive benefits of nature. However, motivation is not the only aspect that directs
behaviour. To show why motivation was chosen over any of the other factors in the context
of this study, the following section will attempt to build a conceptual model of behaviour and
some of factors that influence it. First of all, behaviour is simply what comes from the activity
of muscles that has an effect on the outside world, and it is guided by both internal and
external stimuli, of which some can be called motivational (Toates, 2002). Due to the
complexity of behaviour itself and the aspects that effect it, it is challenging to provide a
conceptual model that is fully consistent with what is actually happening, therefore the
following is a simplified version, summarizing and combining some models of behaviour,
namely the Theory of Planned Behaviour (Ajzen, 1991), Social Cognitive Learning Theory
(Bandura, 1986) and the Stages of Change Theory (Prochaska & DiClemente, 1982). It is
important to note that it does not include every single potential determining aspect of the
process of behaviour, nor does it show all possible interactions within these aspects, it merely
serves to show the importance of motivation within some main theories of inducing
behaviour. It will not be used in further aspects of the study. Furthermore, these aspects may
overlap in some areas, and are therefore not absolute stand-alone processes. Lastly, this is
psychological approach to behaviour, and does not include biological aspects of inducing
behaviour such as reflexes (Toates, 2002). The model (figure 1) shows the aspects involved in
behaviour, and the aspects that are located within the blue rectangle are generally considered
motivational aspects. The top of the model indicates that there are two main inputs into the
13

system of behaviour, being the external and internal stimuli, or in other words the stimuli
from the outside world, the environment etc, and the stimuli from the inside, such as
emotions and feelings.

Figure 1: Conceptual model of the factors involved in behaviour. Factors within the box are thought to be some of the most
important factors of motivation, and are thus in some shape or form part of the concept of 'Motivation'.

When it comes to behaviour, external stimuli have two main ways of impacting behaviour.
One is through (social) norms or also called ‘modelling’(Bandura, 1986), which in an external
force of society on the individual that can influence behaviour, as well affect attitudes. It is
often regarded as important what others think, especially significant others, (e.g. friends
and family) (Ajzen, 1991). Norms are mostly out of the control of the individual and are hard
to change as it consists of inputs from all of society. This makes that norms are not that
interesting for the context of this study, as any form of nature experiences would most likely
not have an influence on social norms, and thus have no effect on eventual behaviour.
Other external stimuli consist mostly of some form of reward or punishment, even though
every model has their own way of describing what these positive or negative rewards are.
This aspect of motivation is further discussed in section 2.3.2, within the context of the
applied framework of this study. In general they can consist of physical things, such as food
which can be a form of reward, or imprisonment as a form of punishment. The list for what
can be a reward or a punishment is almost endless, with all of them having either a positive
or a negative effect on the individual. What is considered positive or negative is subjective
for the individual, and is dependent on factors such as attitudes. Internal stimuli also have
forms of rewards and punishment, such as feelings of joy or feelings of pain respectively.
Rewards from both external and internal stimuli are the first important factor what the
overall concept of motivation. They influence what goal state is preferable based on the
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relative importance of the rewards and punishments involved, as long as the individual has a
sense of self-efficacy (Bandura, 1986). Because of the diversity of this aspect, as well as the
many factors and interactions with it, makes it that behaviour is most easily changed or
influenced through this factor, for example giving a child some candy when he/she has done
something well. The next aspect, readiness, is about one’s belief in their own ability to reach
the desired goal state (Prochaska & DiClemente, 1982). If this aspect is negative, the
individual would most likely not act on its goal state and thus not perform the related
behaviour. This aspect is important to consider when it comes to motivation, as it is
highlighted in the Stages of Change Theory, but is often integrated within other aspects of
motivation. Furthermore, this aspect is somewhat easily influenceable as a way to impact
behaviour, as one could either improve the ability of the individual which would improve
readiness, or merely improve the believes in the abilities of the individual, which can be
feasible (Ajzen, 1991). Rewards and readiness to reach a certain goal state influence the
levels of intention to actually participate in the behaviour that would get them into their
goal state. This intention to reach the goal state is what could be called motivation (Ajzen,
1991). The last aspect, attitudes, is something that has influence on a lot of aspects, as it
determines the subjective positive or negative consequences of behaviour, rewards, goals
etc. It can be argued that it is part of the concept of motivation (Ajzen, 1991), due to its
influences in the aspects involved with motivation, but it has other more direct links with
behaviour as well (Bandura, 1986). This is why in this model, attitudes is seen as an aspect
outside of motivation while still respecting its influences on motivation. It is possible the
change the attitudes of an individual, depending on the context and what those attitudes
are based on. So in all, the reason why motivation is important for this study, and in the
context of behaviour, is because it is both a major factor in determining behaviour as well as
a (partly) subjective scale. This scale, in which positive and negative aspects are weighed,
makes motivation impactable, unlike other aspects such as social norms. Therefore
experiences such as INE have the possibility to influence motivational aspects, and with that
increase the intention to act on certain behaviours which be beneficial for the individual
involved (Sandifer et al., 2015).

2.2.3 Measuring motivation
Now to put motivation as a concept into the context of this study. As the first section in this
chapter shows, motivation is a difficult concept which makes it hard to measure without
conceptualizing what it is one wants to know about it. Therefore there exists a need to specify
the context within the scientific field of motivation research, as the more precise the context
is, the better the results would fit the real world. One such example that is very relevant to
this study lies within leisure motivation theory, being the Recreation Experience Preference
(REP) scales. It was developed in the 1970’s by Driver & Tocher (Manfredo et al., 1996), with
a focus to measure desired goal states that were gained from participating in leisure activities.
Goal states refer to the idea that an individual is motivated to do something to pursue a state
of being that is preferred. So when an individual is in a state that one does not like, he or she
will act upon that by doing something else that moves him or her into a state that is desired.
An example of this would be that a person is stressed, which is not a desired goal state, thus
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that person makes a walk in the park to reach a state in which he or she is not stressed
anymore, in this case the goal state. The REP scale is in essence a large list of potentially
desired goal states one might achieve by participating in leisure activities (Driver & Knopf,
1977; Manfredo et al., 1983, 1996). This REP scale list, in the form of statements or also called
items, have been used in a variety of studies, such as the 36 reviewed in Manfredo et al.,
(1996). One way to use the REP scale is as an inspiration for developing items to measure
motivation, such as questions in a questionnaire (Manfredo et al., 1996). Due to its
applicability of measuring motivation on specific contexts, the REP scale can proof to be a
useful framework for achieving the given research goals and objectives.

2.3 Motivational barriers and opportunities
As has already been explained in the previous section, motivation is a very complex concept.
This lead to a multitude of motivation theories, too many to take everything into
consideration or discuss them all for the purposes of this study. Each of these theories tries
to explain what motivates someone to do something, using a variety of different factors. Due
to the large amount of theories, it is not possible to mention them all here. However, there
are some theories that can be considered important within the scientific community due to
their large amount of citations. The next section is a short description of four of these theories
for background context as what these theories generally entail as well as show its diversity.
After that, the main theory for this study will be discussed as well as the reasons why it was
considered a viable framework within the context of this research.

2.3.1 Overview motivation theories
The first theory is the Self-determination Theory (SDT) (Deci, 1980; Ryan & Deci, 2000) which
builds on the assumption that every person has an innate need for three things; competence,
autonomy and relatedness to others. Every action and activity works towards satisfying those
needs. In simple terms this means that for everything someone thinks about doing, it
calculates the perceived benefit of that activity for those three innate needs. If that perceived
benefit is high enough, the person will act out the activity. The second school of thought is
that of the Expectancy Value Theory (EVT) (Vroom, 1964) which argues for the idea that a
given action is caused by only two factors; Expectancy and value. Expectancy here refers to
the probability of some type of positive outcome is expected from doing an activity, and value
refers to how much the person involved actually values that outcome. Motivation is in this
theory equal to a formula, being the expectancy times the value. Due to the limited factors
involved as well as the use of common everyday words, this theory can be quite easily
understood by people. The next theory might be the most cited out of all motivation theories
with over 71.000 citations on google scholar, being Maslow’s hierarchy of needs (Maslow,
1981). This theory stipulates that every person will try to fulfil its needs based on a specific
hierarchy, starting from the lowest level basic needs to self-fulfilment needs. After the first
level is fulfilled, one would start to try and fulfil the second level and so forth. Figure 2 depicts
the five levels in Maslow’s hierarchy of needs.

16

Figure 2: Maslow's hierarchy of needs. Source: https://www.simplypsychology.org/maslow.html

The next theory, and also the last theory that is discussed in this section, is the Temporal
Motivation Theory (TMT) (Steel & König, 2006) , which is very recent compared to the
previous two theories. This theory is a utility-based model, which works with another quite
simple assumption. This assumption is that every action has an expected utility, which
consists of the possible gains (positive utility) minus the possible losses (negative utility). The
calculation of the utilities, both positive and negative, is done in similar regard as in the
expectancy value theory, being a relatively simple formula; Anticipated value multiplied by
expectancy, but this is then also divided by the temporal delay of the gain.
As is visible in the section above, motivational theories all take a different approach as to the
factors that are involved in motivation itself. It is difficult to argue for on theory over the
other, as they all have valid points and arguments within a scientifically valid framework
(Kovac, 2016). Furthermore, the absence of one aspect in one theory that is present in
another, for example the temporal delay of the gain in TMT which is absent in EVT, does not
necessarily mean that it is completely not true according the that school of thought. It might
still be an influencing factor, but relatively small in impact and therefore spend less attention
on, or included within other aspects. Therefore the idea of choosing one theory or framework
over the other is more of a subjective matter, based on preferences of the person or the
context it is applied in.

2.3.2 Cost-benefit framework
This study follows a motivation framework that is similar to the TMT and EVT, but has a
different goal. This framework is the cost-benefit framework (CBF), that is proposed by for
example Studer & Knecht (2016), which bases its model on the four previously mentioned
broader theories. CBF is a framework is that is not intended to fully explain motivation and
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what factors are involved in it, but it serves as an application-friendly model to guide
development of interventions that target motivation. This framework is based on just one
core assumption, being that an individual’s motivation to participate in a specific activity is
based on the expected benefits and costs of that activity. Both the benefits and the costs have
an intrinsic version, and an extrinsic one. Overall expected benefits are a combination of all
benefits involved in an activity, for example direct positive feelings or experiences (intrinsic
benefits), or indirect health or performance gains (extrinsic benefits). Overall expected
benefits are also referred to as opportunities in this study. Overall expected costs on the other
hand, are for example direct expenditures such as negative feelings (intrinsic costs) and
indirect expenditures such as potential injuries related to the activity or missing out on doing
other activities (extrinsic costs). These costs are referred to in this study as barriers. These
barriers and opportunities are then weighed against each other, which would lead the
individual involved to do the activity if the total value of opportunities outweigh the total
value of barriers. Activities will have a higher intention to participate if the expected
opportunities are much higher than the barriers, while it would be lower if the opportunities
and barriers are relatively even. Even though there is technically only one main assumption
in this theory, as described in the beginning of this section, there are other assumptions
involved in this framework. These assumptions are about the definitions of barriers and
benefits, what they consists of and how they are valued etc. Studer & Knecht (2016) have
three assumptions that must be met for this framework to work out. The first assumption is
that the barriers and opportunities are multifactorial, which means that any given activity can
have barriers and opportunities of different natures. For example, one single activity can have
physical benefits as well as mental benefits, and an unidentifiable amount of different positive
and negative aspects. However, all these opportunities and costs can be integrated into one
singular value scale of opportunities and barriers for that one activity, so that they can be
rated and compared fairly easily. CBF does not attempt to explain the further interactions
between the opportunities and the barriers, as there is still an ongoing debate and
contradiction findings about how these two aspects interact with each other to ‘calculate’
overall motivation (Luhmann, 2013; Ray & Bossaerts, 2011; Studer & Knecht, 2016). The
second assumption is that barriers and opportunities are subjective. This assumption argues
that opportunities and benefits are not consistent among individuals, e.g. individual one
might like being outdoors more than individual two, making its opportunity higher. This can
be due to a variety of reasons, including personality, attitudes, skills etc(Studer & Knecht,
2016). The third and final assumption in this framework is that barriers and opportunities are
state dependent. This means that the expected value of a specific opportunity or benefit can
vary across time (Studer & Knecht, 2016), for example an individual might have high value
opportunities for hiking during the summer, but low opportunity values for the same activity
in the winter.
The cost-benefit framework of Studer & Knecht (2016) argues that motivation is in direct
relation to behaviour, which is in contrast to the conceptual framework discussed in chapter
2.2.2. What can and cannot be taken into consideration when looking at motivation is
therefore again subjective. Aspects such as norms and attitudes, that were left out of the
concept of motivation in figure 1, are considered to be part of extrinsic barriers and
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opportunities within the CBF. Again, if this is the correct way of doing it is not at stake in this
argument, as there are arguments for both sides of the spectrum and it is more a matter of
preference. CBF chose to simplify the causation of behaviour, probably to strengthen its
relationship, however they do recognize that for motivation to lead into behaviour, there
must be a possibility to perform the given behaviour (Studer & Knecht, 2016).
The cost-benefit framework by Studer & Knecht (2016) was used and applied in this study for
the same reason as it was developed, being that it is simple in its application of measuring
and determining motivation, as well as its direct link with behaviour. The framework clearly
discusses and builds upon multiple other theories that were also discussed in this study, which
strengthens its position as a valid, well thought out model. Furthermore, with the goal of this
study in mind, being the ability to measure impacts of INE on students in terms of motivation,
it can be considered important to be able to explain what is meant by these goals to the
eventual individuals involved in the study. The barriers and opportunities of the INE would
furthermore be easier to measure using this framework due to the multifactorial assumption,
which makes opportunities and barriers additive by definition. Lastly, the ability to integrate
values of different opportunities into one singular scale variable might proof useful for the
research objective.

2.4 Mindset about nature, conservation and sustainability.
The complexity of the concept of nature has already been briefly introduced in chapter 1,
which directed ideas to the large amount of possible ideas on what nature could mean for
different individuals (Ducarme & Couvet, 2020). This first section will dive deeper into the
concept of nature from a historical perspective and other ideas around the concept. This is
done to further understand what views on nature, which is one of the researched concepts
for this study, are and what they were traditionally based on to provide the context for the
current perspectives. The second section will attempt to put those ideas into perspective and
argue for its applicability in nature experiences and the potential influence it can have.

2.4.1 History and meaning of nature
According to Williams (1972), we should not even try to define nature as a concept to try put
that definition in the dictionary. As he says, “ [defining a complex concept like nature] is not
only impossible but irrelevant in the case of more complicated ideas. What matters in them
is not the proper meaning but the history and complexity of meanings” (Williams, 1972 p. 47).
Later on, Williams (1983) describes the word nature as “[Nature] is perhaps the most complex
word in the language” (Williams, 1983, as cited in Franklin, 2002). However, there are some
attempts to define nature, such as that by Charles Darwin, who defines nature as the
“aggregate action and product of many natural laws, and by laws the sequence of events as
ascertained by us” (Darwin, 1861, as cited in Ducarme & Couvet, 2020). These definitions,
however famous the author was, are now mostly lost in time. In more ancient times, possibly
one of the first uses of the concept nature was in Latin, with a saying natura rerum, meaning
something along the lines ‘essential quality’. But later on, natura was started to be used as a
singular term, keeping the similar meaning: The essential constitution of the world (Williams,
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1972). This idea of nature compromising almost anything, just being ‘out there’, has
constituted for the past millennia. Later on, Nature became personified, depicted as a divine
goddess, ‘Mother nature’. This personification lead to a potential conflict with other potential
‘God’s’ in different cultures, due to which many cultures had conflicting thought on what the
relationship between God and Nature was (Ducarme & Couvet, 2020). In the medieval
western world, this interaction came to a rest when common thought became that God was
the dedicated first rule of order, and Mother nature came second to god, being its minister
and deputy (Williams, 1972).
During the earlier times, ideas on nature as an environment were also very different
compared to now. Nature used to be seen as a provider of livelihoods, providing endless
resources that could sustain people with everything they needed to survive. Nature was
ordered and guaranteed, without question of her existence, presence, benefits and dangers
(Franklin, 2002). Others, such as (Sutton, 2017), argue that nature used to be seen as “wild,
disordered, uncivilised and even cruel” (Sutton, 2017, p. 13). He argues that this views was
mostly present in the 18th and 19th century, after which it did change to a more positive
outlook, in which nature even has some aspects of something that is sacred, and thus should
be treated with reverence and respect. The view that nature just exists and is almost infinite
also has drastically changed for many since the 1970’s (Worster, 1994), as quite suddenly
nature seemed increasingly more fragile than before when climate change came into play.
Instead of singular ecosystems that were threatened with exhaustion, the combination of
every single ecosystem in the world was in danger of exhaustion or worse. This was mostly
visible in arguments that Nature was to be cherished for its large variety of resources, to be
managed to get most out of those resources, as the lives of all humans on the planet
depended upon it. This idea of sustainable use of nature had come up mainly in the 1980s
with texts such as the Bruntland (1987) report, and would be one of the most heavily debated
and discussed topics in the world for the coming years to decades (Franklin, 2002). This made
nature as such almost completely politicized, and a sudden complex interaction was
happening between the social and natural sciences, making it one of the first big
interdisciplinary problems in the scientific world.
However, even though the general idea about protecting nature is quite generally accepted
among people all over the world, the question remains what version of ‘nature’ should be
protected? Individuals have their own ideas about what nature is, which is reliant on cultural
questions and history. Ducarme & Couvet (2020) provide four conflicting meanings of nature,
which were recorded in European dictianaries in its history. These four meanings can be seen
as the basis, or as general examples, of different ideas on what nature is for people. The given
definitions are (Ducarme & Couvet, 2020, Table 1);
1) The whole of material reality, considered as independent of human activity and history,
2) The whole universe, as it is the place, the source and the result of material phenomena
(including man or at least man’s body),
3) The specific force at the core of life and change, and
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4) The essence, inner quality and character, the whole of specific physical properties of an
object, live or inert.
The first definition defines itself from the others by excluding humans, which is arguably quite
common and has caused the nature-culture divide in western societies. This also shows the
first parameter in a given definition of nature, being the inclusion or exclusion of humans. The
second parameter of nature that is given by Ducarme & Couvet (2020) is that of the dynamic
or static quality, of which only the third definition is specifically dynamic as it mentions ‘the
force of change’. The second definition is so inclusive that it almost has no meaning anymore,
as there is nothing to distintion between what nature is and what it is not, therefore it is just
everything. The fourth definition is quite alternative to the rest, arguing that nature lies in
character, resulting in a definition of nature that is commonly used in a context such as ‘the
nature of…’. These parameters and definitions of nature can be usefull to put future data into
context. It allows the argumentation of different groups of people with different views and
provides the general outline as to where the differences in definitions could be.

2.4.2 Views on nature put in current perspective
But if ‘nature’ is so different, depending on the individual, the context or the definition, what
does then the ‘impact on mindset about nature’ in the research question mean? The interest
in this study moslty limits itself to just the first parameter of the definition of nature
mentioned in Ducarme & Couvet (2020), focusing on if humans and human influence should
be included in the definition of nature, or not. This influence of humans can be seen as a scale,
from no human impact at all, to a fully man-made environment, and everything in between.
This is scale is comparable to for example the four criteria (which are also measured on a
scale) by Mc Morran et al., (2008) that was touched upon in the introduction. At what point
do people draw this line of what still is nature and what is not?
Drawing on this definition of what nature is and what is not, the question remains as to what
does it matter in the end? And if it matters, is there even a way to change how people look at
nature? Attitutes towards nature has been a topic of interest in the scientific field, with many
studies in the past decades showing that attitutes towards nature are positivly affected by
experiencing nature (Bogner, 1998; Kaplan & Kaplan, 1989; Kellert, 1998; Okada et al., 2013).
However, attititudes towards nature in these studies often entails more general aspects, such
as feeling the need to protect nature or to enjoy the presence of nature (Okada et al., 2013).
This does not directly relate to how the participants of the studies see nature, and questions
like if humans should be included in the general views of nature are not adressed. The reason
why these questions would be interesting, and thus why it was included in the research
objective of this study, is because of the context of debates between different sides of the
‘nature protection’ debate, mostly the classic debate between preservationists (excluding
humans) and conservationists (including humans to some degree), but also between
conservation and restoration ecology (Wiens & Hobbs, 2015). These opposite sides adopt
defintions of nature that causes ‘the great divide’, and has caused an ongoing debate over
the past decades (Ducarme & Couvet, 2020). Even though this this debate is very well known
in the field of nature protection, there seems to be very little research on how the general
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population think what nature entails, how it is divided, how that divide’s dynamics work, and
what should be included or excluded in its complex ideas. This view on nature is important in
determining how we fix and think about conservation priorities, and ultimatly it is a mayor
factor in the succesfulness of conservation efforts (Wiens & Hobbs, 2015). Following the line
of argumentationin attitude towards nature studies(Bogner, 1998; Kaplan & Kaplan, 1989;
Kellert, 1998; Okada et al., 2013), this study hopes to replicate similar effects from nature
experience but look at their effects on what is seen as nature, and how it is defined.

2.5 Cognitive and physical aspects of nature experiences
2.5.1 Cognitive and physical aspects of experiences
Cognitive relations to nature can be considered important for people for a variety of reasons,
such as increased mental-wellbeing, reduced stress levels and happiness overall (Bratman et
al., 2012; Mayer et al., 2009). The argument furthers that if these benefits exist, it must come
from the interaction between the person involved and its environment, or in other words “as
a result of our biology and cognitive processes within the context of a place, landscape or
seascape” (Bratman et al., 2012, p. 120-121). Furthermore, according to the now quite wellknown biophilia hypothesis of Kellert & Wilson (1993), every human being has an innate
connection and love for the natural world. Mayer et al. (2009) further argue that the need to
feel connected to the natural world is quite strong, similar to that of an individuals need to
belong to a social group which has been widely emphasized by social psychology. This innate
love and need for connection would then automatically result in positive cognitive effects
when an individual is interacting with nature.
This subconscious cognitive aspect is also supported by a major explanatory framework
withing environmental psychology, called the ‘Stress reduction theory’ (SRT). This theory
argues that the positive healing powers of nature are in our subconscious minds, as it’s an
autonomic response to natural environments. This subconscious response reduces stress
levels for individuals that experience this response, especially for the ones that are noticeably
stressed before the experience (Ulrich, 1993). This is especially true for areas with a high
vision range such as with visible horizons or along watersides. These spaces are where we, as
humans, tended to have higher survivability rates, and thus make us feel more relaxed
according to evolutionary history.
Another well-known framework, is the ‘Attention restoration theory’ (ART), which is very
similar in concept as the SRT, as it argues that nature has restorative powers that are
subconscious. However, ART argues that this is not a fully automated process, but that the
individual needs to be cognitively active and interacting with its environment (Kaplan &
Kaplan, 1989). This directed attention on nature will then reduce stress and restore focus and
concentration. Studies such as that by Kellert (1998) further suggest that this cognitive
interaction with the environment is a crucial aspect in the impacts nature experiences have,
which is also one of the reasons why this aspect is deemed important within the concept of
INE. Kellert (1998) found that sense of respect, appreciation and humility were all increased
after nature experiences, and most people had an increased eagerness to lean about nature
and a feeling of obligation to protect it. However, cognitive processes are not the only factors
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involved when it comes to effects of nature experiences. A study by Hanna (1995) for example
suggests that positive gains in attitudes towards nature are substantially increased due to the
physical aspects in nature adventure programs.

2.5.2 The nine values of biophilia
So based on the arguments, studies and evidence above, it is quite clear that there are
cognitive and physical aspects of nature experience that provide benefits for the individuals
involved. But what mechanism is behind this relation? What aspects in nature experience
trigger this mechanism? The literature is not too clear on this, but one commonly used
argument comes back to the biophilia hypothesis of Kellert & Wilson (1993). The innate
connection with nature that individuals have according to this concept, is associated with nine
different values of nature. These values have been connected with aspects of physical,
emotional and intellectual advancements, especially in young people (Kellert, 1998; Kellert &
Wilson, 1993; Wilson, 1984). The nine values are shortly defined in table 1, to provide a clear
overview of the concept. Note that the values are alphabetically ordered, and the order is
thus not relevant for the importance of the values. Hereafter, more detailed descriptions are
placed in a spectrum of cognitive and physical values for the purpose of separation in this
study. This spectrum of cognitive and physical values, based on the 9 values of biophilia, will
then be able to provide the foundation for the attempt to measure and answer the research
questions on the importance and impacts of the physical and cognitive aspects of nature
experiences.

Table 1: An overview of the nine values of biophilia according the Kellert & Wilson (1993). Description of the values quoted
from Kellert (1996, p.178)

Values
Aesthetic
Dominionistic
Humanistic
Moralistic
Naturalistic
Negativistic
Scientific
Symbolic
Utilitarian

Description
Physical attraction and beauty of nature
Mastery and control of nature
Affection and emotional attachment to nature
Spiritual and ethical importance of nature
Immersion and direct involvement of nature
Fear and aversion of nature
Knowledge and understanding of nature
Metaphorical and figurative significance of nature
Material and practical importance of nature
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The aesthetic value is about the physical appeal and attractiveness of nature, which can have
very strong effects on people. This appeal to beaty in nature is thought to be embedded in
our evolutionary history as a strengthened sense of harmony, balance, unity and symmetry
had the potential to inspire and instruct our creativity. Feelings of wonder due to beauty could
also inspire curiosity which leads to other positive aspects such as exploration, discovery and
creativity (Kellert, 1998). This value is an example of a physical aspect of nature experience,
which can leave good memories in people that experience it, that in turn can have positive
effects even when the person is not actively in the mentioned environment anymore.
The dominionistic value is about both cognitive and physical aspects. It accentuates the
physical and mental skills that one would get from experiencing nature. Nature experiences,
especially wilderness experiences, often challenge the individual in different ways, from
physical and mental hardship to having to deal with uncertainty and decision making. Having
to deal with these challenges teaches certain skills that can increase ‘mastery and control’
over nature, even though it says mostly impossible to actually control nature. Increasing skills
through this way often also increases self-esteem and confidence in oneself, which can lead
to increased risk taking and openness to challenges (Kellert, 1998). This value, even though it
is gained by participating in physical activities in natural environments, it also has a lot of
cognitive aspects intertwined with it. Therefore dominionistic values have to be considered
for both physical and cognitive aspects in relation to this study.
The humanistic value emphasizes the emotional aspects involved in relation to the
environment. Natural environments have a way in fostering connection and fondness in
people, which creates feeling of intimacy and happiness. Most people innately crave affection
and relationships, which can thus be done through and with emotional attachments with
nature. This emotional attachment to nature can also extend to other people that were
involved in the nature experience, creating social bonding and friendship (Kellert, 1998). This
is definitely a cognitive value, which can potentially be increased by spending time with
nature and learning about its values.
The moralistic value focuses on the spiritual and ethical aspects of nature, through which
people can create meaning or purpose for their personal lives. Spirituality with nature can
enhance the connection between the individual and nature, and offer a ‘spiritual foundation’.
This can in turn provide definitions and shape the idea of life for people, providing a meaning
of life for some. This can also benefit nature as a spiritual connection gives people the
inclination to respect and care for the environment (Kellert, 1998). This value is also on the
cognitive spectrum, needing very little to none physical interaction with nature to foster. The
idea of nature alone can be enough to foster this value.
The naturalistic value is about physical immersion in nature experiences. Personal contact
with nature can increase certain skills and values through “the exploration of nature’s rich
tapestry of shapes and forms” (Kellert, 1998, p.181). This also fosters physical and mental
fitness and inclinations to search for adventures and wonder in the world. Other benefits such
as enhanced reaction times and problem solving skills are also related to this value which can
have long lasting effects passed the actual physical experience (Kellert, 1998). This value is
classified as a physical experience value, as it emphasizes the direct experience with nature.
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The negativistic value emphasizes the feeling of fear and anxiety towards nature. Natural
environments and spending time in them often comes with risks and dangers to human
health. This can impose dread and anxiety in people, however it also has more indirect
positive effects. Knowing that there is dangers and risk involved causes people to attempt to
avoid that. This is a very healthy inclination that kept people alive since the beginning of our
species. If the negative emotions involved with nature would not be there, or are ignored, it
can lead to naïve and presumptuous behaviour, posing a threat for the people involved
(Kellert, 1998). This is more of a cognitive value, as it has much to do with emotions. However,
it can be invoked through actual physical experiences, so it can also be considered to be a bit
of both.
The scientific value focuses on the role of nature in the development of knowledge. Nature
has always sparked a curiosity in humans, which lead to the study and observation of nature
and its processes which strengthened the growth and capacity of our species. Nature provides
an almost limitless pool of interesting aspects to think about, learn from, challenge and
stimulate our minds (Kellert, 1998). This value is defined as cognitive, as the inclination to
learn and study nature is more related to the intellectual process involved in that rather than
the physical aspects can also be present when studying nature.
The symbolic value emphasizes the inclination and/or need to think more deeply about nature
and its icons. For example, thinking about the meaning of mother nature as a personification
of the environment(?) or what other definition of nature fits for the individual specifically.
This also relates to other aspects of nature that symbolize something, such as the start of the
day when birds start singing or the first flowers of the spring etc (Kellert, 1998; Lumber et al.,
2017). This is also a cognitive value as it focuses on the act of thinking, rather than doing.
The last of the nine values is the utilitarian value, which focuses on the value of nature in its
physical form, such as the resources it provides. All life, which thus includes human life,
depends on the large amount of resources that are provided through nature. Natural
processes such as pollination, the water cycle and decomposition are crucial for the security
of life and are therefore inherently respected in various ways (Kellert, 1998). This value can
have positive effects such as skills gained from the exploitation of resources or physical fitness
from said exploitation, as well as the resources themselves. This is a physical value, as it
emphasizes the direct contact with nature as a pool of resources and the people involved with
gaining them.
In summary, out of the nine given values of nature, three are physical (aesthetic, naturalistic
and utilitarian), five are cognitive (humanistic, moralistic, negativistic, scientific and symbolic)
and one fits in with both physical and cognitive aspects (Dominionistic). Through these values,
nature can provide people a large variety of benefits. However, these values cannot (yet) be
ranked in importance for the overall benefit of nature, which is very much pressed by the
authors, as they can be quite different depending on the person and its background (Kellert,
1998; Kellert & Wilson, 1993). As part of this study an attempt will be made to rank the
importance of these values for students in a course on nature skills, through their application
in the physical and cognitive surroundings of interactive nature experiences.
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3. Methodology
3.1 General overview
To answer the previously mentioned research question, ‘What are the impacts of Interactive
nature experiences on university students in terms of motivation and mindset about nature’?’,
a before-and-after study design has been used. These types of study designs are often used
to answer how and why questions from real-world scenarios, as it provides the ability to the
researcher to delve into more complex data and variabilities (Mills et al., 2010). Furthermore,
a before-and-after design, or sometimes also referred to as a Pretest-Posttest design, is
commonly used in field settings where random assignment of groups, and/or the use of
control groups is difficult. A common context of this design is to evaluate the effectiveness of
some type of implementation or treatment, as is the case for this study. This design is
considered to be quasi-experimental, and therefore does not include a control group
(Jhangiani et al., 2015).
Since this research has an explorative nature, a combination of qualitative and quantitative
research methods has been used to gather the necessary primary data. Qualitative research
is commonly used in these studies, as it provides more room for participants to express
themselves in a way they see fit. This removes some potential researcher biases, and
therefore strengthening the validity of the research. Quantitative data provides a good
baseline of information that is easily and reliably comparable, as well as providing the ability
to apply statistical analysis, in this case the data between the two measurement points
(Newing, 2010).
Within this before-and-after study design, two primary research methods will be used;
questionnaires and participant observation. These methods will be applied during the study
on a group of students at Wageningen University & research, enrolled in a course on basic
nature skills. The university is providing this new trail course, entitled ‘Anthropology of Basic
Nature skills’. This course was designed to provoke new thoughts, experiences as well as teach
more practical nature skills and their history to the participants, being very similar in nature
as the concept of INE. This makes the course a good representation of INE, and will thus be
used in this study as such. The participating students will be given a questionnaire at the start
of the course on their experiences, motivations and mindset with regards to nature, and INE,
as well as what personal importance they put on the cognitive and physical aspects of nature
experiences. The same questionnaire, apart from some minor changes, will be applied to the
participants on the last day of the course, and the difference between the results will be
measured to determine the impact. To take more qualitative impacts into account that are
more difficult to measure through a quantitative questionnaire, some open-ended questions
were added as well. This was especially valuable for the aspect of views on nature and the
physical and cognitive importance and impacts, as open-ended questions allow the
participants to explain their thinking, and provide their own definitions of nature rather than
the ones of the researcher. To gather further qualitative data, participant observation was
used. This served to get more in-depth information, possibly strengthening relationships
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found in the survey, or opposing the impacts, or even provide explanations for why these
relationships were found.
The quantitative data from the survey was analysed using SPSS, applying a paired sample ttest to determine the statistical significance of the impacts between the first and the second
survey. Qualitative data from the questionnaire as well as participant observation were used
to provide contextual quotes, as well as summarized as a separate section in the results.

3.2 Data gathering
The following section will discuss both data gathering methods in detail, the questionnaire
and participant observation. This will include reasoning on why it was used, what the set-up
was based on and how it was applied in practice.

3.2.1 The questionnaire
Questionnaires are a common research method in social science, allowing the researcher to
gather large amounts of data with relative ease (Newing, 2010). The principle of a
questionnaire is fairly simple, being that that it is a data gathering method in which “Each
question should elicit information on a specific, quantifiable variable that was defined in
advance” (Newing, 2010, p. 119). Questionnaires are commonly used for three main reasons
according to Newing (2010), however other reasons are definitely not out of the question.
The first reason is that it is relatively simple to compare results from different people directly
because the results from questionnaires are mostly pre-determined and highly standardized.
This means that one would be able to quantify differences and draw conclusions based on
those differences in a scientifically valid manner. The second reason is that statistical analysis
of questionnaire data is commonly quite straightforward, which makes it a good method to
look for patterns of variation. Both these reasons were main considerations when it came to
this study, as it would be very important to look for the previously mentioned patterns and
to differentiate not only between people, but also between time periods because of the
before-and-after study design. The third reason for using questionnaire’s that Newing (2010)
mentions is that it is able to gather highly targeted data. This would also be the case in this
study, as the questionnaire can be easily targeted, and thus limited, to the participants of the
study. This is quite different than a normal scenario in which questionnaires are used, as it is
a lot more common to distribute them into a general public. It would then ask a certain target
group to respond to it, in which case this third reason would be a lot more important.
Therefore this specific data gathering method was not as relevant, as in this study design
other data gathering methods would also be highly targeted. A further benefit of
questionnaires is that it can be done completely anonymous, making it a good research
method for more sensitive issues. This was considered somewhat important in this study, as
a potential bias towards wanting to produce certain results was present, or similar things like
peer pressure as a researcher. The chances of this bias having a significant effect would be
reduced due to the anonymity of the data gathering method, which is another positive aspect.
However, using questionnaires does have some weaknesses. The first, and most difficult to
deal with, weakness is that of the wording of the questions. The precise wording of a question
has an important effect on the results of that question (Newing, 2010). It can be challenging
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to get the wording exactly right so that the gathered data is the data that was intended
beforehand. The relevance of this weakness is tough to predict, as well as its effect on the
end result. A further weakness is the lack of flexibility in the data gathering process. It is not
possible to make changes to the questionnaire once the data gathering has started. This is
also related to the previous weakness, as it would, for example, not be possible to change the
wording of a question after the first questionnaire when it comes to minor mistakes. For
larger, and thus potentially significantly impactful mistakes, the data gathered using the
wrong questions would have to be disregarded. The weakness of precise wording was taken
into consideration when making the questionnaire, following wording guidelines by Newing
(2010). The last weakness, one that cannot be avoided with this specific data gathering
method, is that questionnaires have a poor ability to provide an in-depth description of
events, feelings etc. Due to the amount of closed questions, and a commonly limited response
rate on open-ended questionnaire items, it is difficult to figure out the reasoning behind
certain answers and results. This leaves the researcher to speculate why certain patterns are
there, and why other expected patterns might not be there. This weakness would not be there
with more qualitative research methods such as doing interviews, but that would have other
weaknesses such as not being able to gather data from all the participants for example.
Nonetheless, the use of questionnaires as a data gathering method does generally fit in with
the here chosen study design and the benefits outweigh the weaknesses as long as there is a
careful consideration to things like the wording of the questions.
The questionnaire consisted of seven main sections; 1) General information, 2) Previous
experiences with nature engagement and recreation, 3) Views on nature and conservation,
4) Motivational factors for nature engagement (Barriers and benefits), 5) Sustainable
behaviour, 6) Importance of the physical aspect, and 7) Importance of the cognitive aspect.
These sections where mostly based on the sub-research questions, with some potentially
interesting aspects that were further included such as general information and previous
experiences. The first questionnaire is included in appendix I. The items in section one and
two were based on general tips and information by Newing (2010), such as that broad
information including age and theoretical/experience backgrounds provides valuable context
for the study. The items in section five were taken from a study on self-perceived action
competence for sustainability (Olsson et al., 2020). This was due to the fact that the items in
that study were near identical to what was intended for this study, and it had the further
benefit of being used in practice already by researchers that showed that the items worked
as intended. This decreased the weakness of precise wording, discussed above. Section six
and seven were based on the earlier found effects of nature experiences shown in Kellert
(1998), as well as the nine values of nature according to the biophilia hypothesis by Kellert &
Wilson (1993). This was to see if the positive results and effects were reproducible in a case
like this, as the impacts found in that study were similar to what is expected in this study (see
chapter 2.5 for more details). All other sections were based on items in the REP scale by
Manfredo et al., (1996), being aspects or factors that are involved in measuring motivation in
one way or another. Not all aspects that are involved in motivation according to the REP scale
could be measured in this study, as the questionnaire would get too long which would most
likely result in a lower response rate. It was aimed to include as many different general aspects
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of motivation from the REP scale as possible within the maximum time frame of 15 minutes
to complete the questionnaire. More space for questions was given to the main aspects of
the study being motivation and views on nature. All in all the questionnaire consisted of 74
items, 3 of which were simple open questions (age, gender and study field), 7 were more indepth open questions to provide the participant to add additional comments or other
interesting points or data. See table 2 for a short overview. The remaining 64 items were
closed questions, using a 5 point Likert scale. All closed items had a 6th option, ‘I don’t know’,
added to prevent non-sensical answers when the participant did either not know what the
question meant or when they did not know or did not want to provide a legitimate answer.
Answers on this option could then be easily left out of the analysis.
The following table overview summarizes the questionnaire sections and to directly relates it
to each of the sub-research questions stated in section 1.5. This shows that the main aspects
of the research were focused, being views on nature and motivation.
Table 2: Summary of the questionnaire sections and the amount of related questions to them, and related to the research
questions of this study.

Research questions
Views on nature
Sustainable
behaviour
Motivation
Physical aspects
Cognitive aspects

Section in which it is Number of closed
measured
questions
3
22
5
12
4
6
7

21
7
6

Number of open
questions
2
0
2
1
1

The questionnaire was first tested, as a form of field piloting, on three volunteers that were
similar in background to the eventual participants of the study to see how long it would take
to complete as well as overall compatibility. The volunteers were asked to provide feedback
on several aspects of the questionnaire, such as length, wording of the questions and
grammatical errors. Some small adaptations were made based on this feedback, mostly to do
with wording of questions. The actual questionnaires were conducted on the location of the
study itself, which will be further explained in section 3.3. For the first questionnaire, the
researcher introduced himself and the research to the group of participants. After that, all
participants of the course were asked to fill out the questionnaire either on paper or online
on their own smartphone. The paper version was available to everyone, including pens to fill
them out if necessary. The online version was made using the website freeonlinesurveys.com.
Most participants opted for the paper version as it was more straightforward for them in the
field. They were then given a 15 minute break to fill out the questionnaire, in which the
researcher was walking around to attend to any questions or remarks the participants might
have about the study and/or questionnaire. For the second questionnaire at the end of the
course, a general introduction to the research was not necessary anymore, therefore the
researcher just went around and asked the participants to fill out the questionnaire during a
break, again either on paper or online. Participants were addressed personally to hopefully
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increase response rates. To try and raise response rates even further, follow up messages
were send in the common WhatsApp group that was created at the beginning of the course.
This was aimed at people that were not there at the last day of the course or had forgotten
about filling out the survey when asked. Originally there was a maximum of 20 participants
for the course that was studied, so that was what the questionnaire was intended for.
However, this limit did increase in the end, resulting in a total of 35 participants. During the
first questionnaire, 30 participants filled it out fully, a response rate of 86%. However, this
response rate decreased for the second survey, having a total 21 responses (60% response
rate). Due to the nature of this study, measuring the impact between two time periods, only
paired results from both time periods could be used. The results was 21 fully completed
questionnaires for both T0 and T1 that could be used for analysis. As a rule of thumb in
exploratory research, a sample size of at least 15 to 20 is required, which makes 21 sufficient
for the purposes of this study (Daniel, 2012).

3.2.2 Participant observation
Participant observation is considered to be a somewhat unstructured data gathering method
that is used in social science research (Newing, 2010). The reason why it is somewhat
unstructured is because it very much depends on what is being researched, as the researcher
generally does not have a lot of influence on what is going to happen. On the other hand, the
researcher can plan ahead and is in control of how he/she is planning on observing the studied
event, which does provide relative structure to the method (Newing, 2010). This method is
commonly used to gather qualitative data on ‘how and why people do what they do’. The
method itself usually involves a researcher that follows participants during a certain activity,
often something in their daily routines. The researcher then follows, documents and
sometimes actively participates in these events to gain a deeper understanding of what is
going on. The method does not limit itself to physical or verbal clues, but impressions of the
researcher are commonly very valuable in this type of research. There are very little standards
on how to perform participant observation, as it can be so versatile in many aspects and it all
depends on what is possible within cultural, economic, scientific and personal limits. It
differentiates itself from other qualitative data collection methods such as interviews by a
variety of aspects. Participant observation firstly does not force a unnatural setting upon
participants, making it more comfortable for the people involved. This increase in comfort
can reduce bias as it is less apparent that the participant is being ‘researched’ (Newing, 2010).
Since it does not rely fully on answers given by participants such as with interviews, it further
reduces risk of faulty answers which can be given for a variety of reasons. Lastly, participant
observation is a very flexible method of gathering data. This can be very important in
scenarios where the researcher is exploring new fields of research where it is hard to plan
ahead. It is much easier to adapt to unexpected set-backs when the researcher is present at
that moment, and is not bound by certain already standardized measurement techniques
such as with questionnaires.
Because the previously mentioned strengths of participant observation, it was applied as a
secondary method in this study. The weaknesses of questionnaires discussed in chapter 3.2.1,
mostly the lack of qualitative data and the possibility of in-depth explanations, were serious
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concerns for an explorative study of this kind. With the addition of participant observation,
and thus including previously mentioned strengths of participant observation, these concerns
were at the very least weakened, increasing the overall validity of the study.
Permission for participant observation was given by the organizer and lecturer of the course,
as the main person responsible. Further introduction of the study to the participants was
given by the researcher on the first day, including a mention of taking notes from
observations. No objections about notes were given at any point during the study. During
conversations with participants over the duration of the course the subject of the study came
up multiple times. All participants that had conversations about the study showed interest
and eagerness to participate, and gave permission to use the content from those
conversations in the study. Despite researching this study, the researcher participated in the
course at the same level as the other participants, thus being just one of the students. This
helped to fit in and to increase comfort levels with the other participants. Over the duration
of the study, mental notes were made during the daily practices. At the end of the day, short
descriptions of notable events and interactions were written down at home. With the subjects
related to the questionnaire and thus the study being the most valuable, attention was mostly
focused on those. Both active and passive forms of data collection were used. On the passive
side were the more general impressions of the group, looking at expressions or listening to
general stories or questions that were asked. These form of data were most likely less biased,
as the researcher was not actively the main point of focus. However, more active data
collection also took place. This involved the researcher actively seeking out conversations
with participants about subjects related to the study, looking for further insights.
To provide a short overview of what sort of data was written down and how this data was
collected, as well as their relation to the research questions, the following table was made
(table 3). No strict adherence to anything was followed during participant observation, yet
these aspects were used as a guideline as to what type of data was important for the study.
Table 3: Overview of the data collection method of participant observation in relation to the research questions, as a
general framework .

Research
questions

Active
conversations

Views on
nature

Ask about
what people
think nature
is, discuss and
compare
different
views.

Sustainable
behaviour

Ask about
personal
actions, if

General
group
impressions
N/a

Group
Important data to
interactions/
note
conversations
Overhear if group
Large diversity
discussions come
possible so any
up about what
argument is
nature is or
interesting
means, try to
provoke
discussion if
possible.
Look wat
Overhear group
Only things that are
what people interactions about considered ‘out of the
do with
sustainability.
way’ (e.g. grocery
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Motivation

Physical
and
cognitive
aspects

people care
about it, what
they do to be
more
sustainable.
Ask what
people like to
do, both
nature based
and not, and
ask what
makes them
do one or the
other more.
Inquire on
what the
interesting
parts are of
the
experience,
discuss from
both aspects

their waste
during field
work.

shopping without
plastic), no notation of
regular sustainability.

N/a

Overhear/provoke
Note common
discussions about barriers/opportunities.
nature based
Also establish patterns
holidays or other
or statements that
experiences.
include indications
Discuss the
that it is based on this
question of why
experience, such as
‘Now I want to..’ Or
due to this I…’
Look at
Overhear
Note positive and
general
arguments and
negative comments
impressions discussions about
about different
and
different cognitive assignments alongside
reactions for
and physical
if they were more
both
assignments and
physically or
physical and
look for active
cognitively oriented.
cognitive
and motivated
Impressions and
tasks and
participation
reactions such as
compare
smiles or confused
and/or irritated looks
are also important.

3.3 The studied case: a university course on basic nature skills
As was already mentioned in the introduction of this chapter, this study took place among
participants in a course at Wageningen University & Research. All students participating in
this course were eligible for the study, as there were no specific requirements on participants.
The course was a new experimental four week course named ‘Anthropology of basic nature
skills’, developed and coordinated by dr. KAJ Arts. During the development phase of the
course, the idea for this study came up, which is the reason why this study is integrated on
this level with the course itself. The study therefore fully relied on the course. The idea of the
course was to study ‘basic nature skills’ in an outdoor setting, while applying an
anthropological framework. With the concept of relational learning, both practice and theory
are supporting each other, increasing the knowledge and understanding of both the practical
and theoretical aspects. The following quote from the course guide summarizes it
fantastically:
“in this course you will not just be learning about, but thinking with and learning through
basic nature skills” (Arts, 2021, p.2 ).
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This quote underlines the importance of the interaction between mind and body, which is
also one of the key features of INE. Most of the course was given at ‘De Leemkuil’ (see figure
3), a patch of woodland near Wageningen, The Netherlands. The course started on may 10th,
2021, and lasted for four weeks, of which three where in the field. The last week had no
specific schedule, as it was open to write a paper as examination. Through doing most of the
course in the forest, nature was an always present factor, making the overall experience both
interactive and nature related.

Figure 3: Location for the field aspects of the course, 'De Leemkuil'.

During the course, five main topics were applied and studied, being 1) Fire, 2) Shelter and
clothes, 3) Food and water, 4) Natural navigation and travelling, 5) Tracking and observing
wildlife. Every topic was accompanied by related tasks and readings, aimed at improving
knowledge, understanding and practical skills. The readings and lectures aimed at providing
mostly alternative views on nature, exemplified through those five topics. Personal
assignments were also part of the course, such as taking time to develop nature
connectedness through meditative techniques among other things. Other assignment
included summarizing scientific articles and discussing its viewpoints with other students to
facilitate further understanding of views.
All in all, the course taught students techniques related to basic nature skills, provided insight
into different cultural views of nature and its uses, as well as analyse the nature-culture
dichotomy and its impacts. Now the question remained if experiencing and participating in
this course on basic nature skills, as a representation of INE in an educational context,
impacted students’ mindsets about nature and motivational barriers and benefits.
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3.4 Method of analysis
The first section will discuss the data from the questionnaires. There was a mix of data from
the paper versions of the questionnaires as well as the online version. The online
questionnaires were automatically downloaded into an excel file, which was functional with
very minimal adjustments. The paper versions were manually copied into the same excel file
as to keep the formatting of the data the same. Missing data was given appropriate indication
to work with. Then the responses were coupled to each participant, so that the results from
both questionnaires were linked to the same person. Any data that was left over, e.g some
participants made the first questionnaire but not the second thus rendering the data from
that participant useless, was removed, leaving 21 fully answered and grouped responses.
Lastly, the names were removed to anonymize the data, giving every participant a random
number.
The data was then analysed using statistical software SPSS. Impact between T0 and T1 was
calculated using a paired sample t-test for every section of the questionnaire separately. This
was due to the otherwise very large amount of items used in the test, which makes it
unreliable. Furthermore, a composite indices were made of all the section to be able to run a
paired t-test on the section as a whole as well. For the cut-off value of the Cronbach’s Alpha,
0.65 was used. There is a lot of discussion within the scientific world as to what cut-off value
should be used, but it in the end it is mostly context related. The most common cut-off value
that is used is 0.7, which comes from the work of Nunally (1978). However, Hair et al. (2010),
as well as others such as George & Mallery (2003), argue that 0.7 can be a bit harsh for some
forms of research. Especially with exploratory research, 0.6 should be acceptable according
to Hair et al. (2010), or even as low as 0.5 in some cases. Thus, with the exploratory nature of
this study in mind, a cut-off value of 0.6 was used during the analysis.
For the analysis of the data from the participant observation, no specific method was used.
Since the data was written down in very short observations from mental notes earlier that
day, there was not a lot of actual data to go through. The notes could just be read and
summarized as a section of the results. This was not ideal, but as it was mostly a secondary
source of data to support the main source, being the survey, it sufficed for its purposes.
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4.

Results

In this chapter, the results from the study will be presented. It will start off by looking at the
overall results of the questionnaire, including the general information and other qualitative
parts (4.1). This should give a good overall impression of the main points of questionnaire as
the main data collection method. After that, the statistical analysis of the questionnaire will
be discussed (4.2). In the third sub-chapter (4.3), the other qualitative data sources will be
examined, mainly the participant observation notes and impressions.

4.1 Questionnaire results
This section will present information on three different subjects from the questionnaire
results. It will start with general background information about the participants such as age
and gender distribution. After that, the experience of the participants will be examined
through information on items such as frequency and types of activities participated in. Lastly,
participants definition of nature will be examined, including possible changes in those views.

4.1.1 General participant information
The questionnaire has been conducted by 21 participants with a variety of characteristics. The
general statistics of these participants are shown in figure 3a-c. As figure 3a shows, age
distribution is as would be expected in a group of university students, being mostly around
23 or 24, with one outlier at 38. However, even with that one outlier, the average age of the
group is still only 24.2.
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Figure 4a-c: 4a Shows the age distribution among participants of the questionnaire. 4b Shows the gender distribution. 4c
Shows the different fields of study and on what education level those participants are.

Gender distribution was uneven, with 14 females and 7 males (figure 3b). Other non-binary
gender options were given in the questionnaire, but were not used by participants.
Participants studied seven different programs, that were grouped into four study fields based
on general fields of interest. Figure 3c most notably shows that most participants were in
programs for Forest and nature conservation, for both the bachelor and master program. This
field accounted for 16 out of 21 individuals, with all other study programs only represented
by a single participant and the groups by either two or one.

4.1.2 Participants experience indication
Participants were asked to give an indication of how often they participated in nature based
activities before corona measures. Figure 3a shows the distribution of answers given in the
first questionnaire. The most common response was 1, given by eleven participants. Option
2 was crossed by eight participants, and option 3 by two participants. Both option 4 and 5 did
not receive a single response, which is why they are not represented in figure 4a.
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Figure 5a-c: 3a shows scores on the frequency of nature based activities. 3b Shows participants score on self-perceived
experience levels. 3c shows the type of activities participated within nature. The options that were given for figure a are 1:
every day, 2: once or twice a week, 3: once or twice a month, 4: less than once or twice a month, and 5: other.
The options that were given for figure b are 1: not at all experienced, 2: Not very experienced, 3: neutral, 4: experienced, 5:
very experienced.

The question on self-perceived experience scored less high than the question on frequency
(Figure 4b). The most common self-perceived experience level, indicated by eight
participants, was 2; Not very experienced. After that, six participants answered 3; Neutral.
Both option 1 and 4 got three responses, while option 5 was not given by a single participant.
The analysis of the types of nature based activities that were interacted with by the
participants showed a large variety, see figure 4c. Twenty-one different activities were
mentioned, but only the activities that were mentioned twice or more are represented in the
figure. The participants were able to write down multiple activities. Activities that were only
mentioned once, are grouped under ‘Other’. Most activities have something to do with
physical exercise and/or sports, but other less physical activities are also mentioned, such as
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birdwatching, collecting edible plants and making fire. However, these less physical activities
are mentioned less.

4.1.3 Views on nature
Participants were asked to define what nature is for them. This is inherently a very broad
question, and it yielded a large variety of results. Common key words within the given
definitions are not man-made, ecosystems, natural environments, plants, animals, living
things and everything. With the use of these key words, a first division can be made to split
the views on nature in groups. The first group see nature as something outside of human
influence, therefore excluding humans from the definition of nature. A nice definition given
by one of the participants that illustrates the point of this group is:
“A collection of natural things that is not created for humans and be without their
interference” (Participant 1, Q7 T0 questionnaire).
The second group would be the opposite, arguing for a definition of nature that includes
everything, humans, animals and plants alike. An example of this would be the following
simple definition:
“I would define nature as everything” (Participant 13, Q7 T0 questionnaire).
However, others do include humans in their definition, but give some type of limiting factor
to it such as in the following quote:
“For me nature is a place … where humans and animals … or any other living entity live
together in harmony” (Participant 15, Q7 T0 Questionnaire).
This definition does include humans and animals alike within nature, but only when they can
live together in harmony, which in practice excludes a lot of human-made landscapes and
interactions. This shows that there are sub-divisions within the main groups, therefore more
specific groupings are in order.
Table 4 shows the different views generalized into three main groups based on the simple
definitions given in the questionnaire. Table 4 also shows that the different groups are close
to being equally represented, with 7 participants including humans, 6 participants excluding
humans and 8 participants not specifying how they would define humans or man-made
environments in the definitions given in questionnaire T0. Out of the last 8 participants, 3 had
a rather different definition which could not be placed within one of the three earlier groups
and thus were placed under ‘other’. Two of the three did not define nature at all, and the
third had a more spiritual definition that did not fit the other definitions, saying: “[Nature is]
the roots of who we are” (Participant 6, Q7 T0 questionnaire).
The results in the T1 questionnaire were quite different compared to the T0 questionnaire.
Out of the 21 participants, 9 had a definition that was not in line with their previous answer
(noted as + and – in the 5th row of table 4). To start with the changes in group 1A; two people
moved out of a definition that includes everything in nature, with one moving to the more
general group 3, thus not specifically mentioning humans anymore, while the other made a
38

distinct switch from including humans to excluding them. This switch was even remarked as
being due to the course, saying: “After this course: anything that is not human-made.
Anything that lives, grows and just is present.” (participant 17, Q7 T1 Questionnaire). One
person switched from group 3 to group 1a, going from the definition “Places where plants
grow and animals are” to “Everything around me” (Participant 7, Q7 T0&T1 Questionnaire).
Group 1B is the only group that did not undergo any changes, staying within the lines of the
definition.
Group 2 had more substantial changes. Group 2a had 2 people leaving, remaining with only
half the original size. The 2 people that left changed their definitions in favour of group 3 and
2B respectively. Group 2B stayed at the same size, however both the original participants in
2B had changed in favour of group 3. The 2 new definitions in this group came from 1A and
2A. Group 3 is still the biggest in the T1 questionnaire, even growing from 5 to 8 fitting
definitions. The 5 people that moved into this group were more general in their definition,
therefore leaving group 1 and 2 which have more specific requirements. More interesting are
the 2 people that left the group, one of which went to group 4 due to not providing a
definition, and the other going to group 1A as discussed in the previous paragraph. Group 4
mostly stayed the same, with 1 person moving in favour of group 3 for providing a clear
definition in the T1 questionnaire.
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Table 4: Division of participants definition of nature in three main groups(and an ‘other’ group) based on answers given on
the questionnaire. Given responses were counted and placed in one of the groups for both the T0 and the T1, as well as the
changes between groups if applicable. Changes are noted as +1 for an extra person in that group, -1 for a person leaving
the group, and =1 for a person staying in the same group.

Definition of nature
1. Definition includes human 2. Definition excludes human 3. Definition that 4. Other
beings
beings
do not specify
human beings
1A. Includes 1B. Includes
everything
humans
as
beings but not
man-made
interferences

2A.
Pure
pristine
wilderness,
no
human
interference

2B. Area’s with
natural
features and
ecosystems,
minimal
human
interference

Natural area’s
with plants and
animals,
‘the
outdoors’

Spiritual
(more about
who we are
rather than it
being
something
physical in
the world),
don’t know

Definitions in Definitions in Definitions in Definitions in Definitions
in Definitions in
this group T0: this group T0: this group T0: this group T0: this group T0:
this groupT0:
4
3
4
2
5
3
Changes:
+1
-2
=2
Definitions in
this group T1:
3

Changes:
+0
-0
=3
Definitions in
this group T1 :
3

Changes:
+0
-2
=2
Definitions in
this group T1:
2

Changes:
Changes:
Changes:
+2
+5
+1
-2
-2
-1
=0
=3
=2
Definitions in Definitions
in Definitions in
this group T1: this group T1: this
group
2
8
T1: 3

4.2 Statistical analysis questionnaire results
This section will present the results from the statistical analysis of the questionnaire. The
information has been split up into seven different subchapters, the first six for each of the
main questionnaire sections and the last to look at the statistical results of grouping the
questions of the main sections. The presented results in 4.2.1-4.2.6 have been calculated
using paired sample t-tests in SPSS. Considering the exploratory nature of this study, a cut-off
p-value of .1 was used, rather than the more conventional .05. See chapter 3.4 for further
explanation on the used methods and reasoning.

4.2.1 Impacts on views of nature
The questionnaire section on views of nature was divided in two parts. The first one is about
8 possible defining factors of what makes something ‘nature’. The second part contains 6
examples of what someone could call nature, or not, depending on their own definition and
feeling. Statistical analysis of the first 8 questions did not show significant results, with p40

values ranging from 0.249 to 1.000. Mean differences were small, while showing both positive
and negative changes (from -0.300 to 0.238). See appendix 2 for the detailed table of results
per specific question.
After analysis of the second part of 6 questions, there is still no indication that INE has had a
positive nor negative impact on views of nature. More people regarded ‘a garden’ as nature
during the T1 questionnaire (question 2.1), with an average mean difference of 0.190, but
that result is just shy of being statistically significant (P=0.104). However, since the relevance
is much higher than any of the other questions, it could have some implications. The other pvalues ranged from .666 to 1.000, with extremely little mean difference between T0 and T1
in mean difference (ranging from -0.050 and 0.048) and std. error mean (ranging from 0.153
to 0.069). See appendix 2 for the detailed table of results per specific question.

4.2.2 Impacts on motivational opportunities and barriers
The questionnaire section on motivational opportunities and benefits contains 13 questions,
12 of which have numerical answers and thus are suitable for the statistical analysis.
Comparing the questionnaire results from T0 with the questionnaire results from T1 for all 12
questions yielded one significant result. Question 4.9 ‘Personal development is something
that motivates me to engage with nature.’ has a negative correlation (P=0.049). The mean
score for T0 was 3.86, and 3.52 for T1, a mean difference of 0.333 (std. error mean 0.217).
This indicates that INE has a negative impact on personal development as a motivational
factor to engage with nature. Other questions had P values ranging from 0.162 to 1.000, with
very small mean differences. This indicates that INE has no significant positive effect on
motivational benefits and opportunities for future engagement with nature. See appendix 2
for the detailed table of results per specific question.
The questionnaire section on motivational obstacles and barriers contains 9 closed questions.
The statistical analysis of the changes across T0 and T1 over those 9 questions revealed only
1 significant result. Question 5.6 ‘A lack of access to nature is something that stops me to
engage with nature.’ Has a negative correlation (P=0.096). The mean score decreased from
3.10 to 2.86, a mean difference of 0.238 (std. error mean 0.277). This result indicates that INE
has a positive impact on decreasing the ‘access to nature’ barrier. Statistical analysis of the
other 8 questions showed p-values ranging from 0.106 to .789 with fairly small mean
differences that were both positive and negative. Question 5.9 (A lack of ideas on what to do
is something that stops me to engage with nature.) was very close to having a significant result
(P=0.106) and also has the largest mean difference of the 9 questions with 0.476, which makes
it worthwhile to give a separate mention. However, other than the positive effect on the
obstacle of access to nature, the statistical analysis indicates that there is no significant
positive effect on motivational barriers and obstacles for future engagement with nature. See
appendix 2 for the detailed table of results per specific question.
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4.2.3 Impacts on self-perceived environmental behaviour
The questionnaire section regarding environmental behaviour consists of 12 statements.
Analysis revealed an indication that INE has a negative impact on willingness to take action
for sustainable development within a community, based on the significant difference that was
found for statement 9; ‘I want to take action for sustainable development in my community’
(P=0.096). This statement showed a negative correlation between the two time periods with
a mean difference of -0.238. All other questions did not provide conclusive results, with pvalues ranging from 0.127 to 0.771. See appendix 2 for the detailed table of results per specific
question.

4.2.4 Impacts and importance of the physical aspect of INE
The impacts of being physically active with INE shows more positive results. Motivation for
similar future activities after the course increased with an average of .350 (P=0.015), with
very high scores overall from 4.50 to 4.85. This indicates that INE does have a positive effect
on future motivation, with a strong p-value for this exploratory study. Results further
indicated an increased feeling of confidence to do INE type of activities in the future
(P=0.072). Average scores were again very high, going from an average of 4.40 to an average
of 4.80, a mean difference of 0.40. Since this questionnaire section is also about testing the
importance of the physical part to be able to compare it to the cognitive aspects, the average
score of the section could also be relevant. These scores were quite high, with the average
score of the T0 questionnaire being 4.350 and that of the T1 questionnaire being 4.329.

4.2.5 Impacts and importance of the cognitive aspect of INE
The cognitive aspects showed negative results for two statements. Firstly, the statement
‘Learning about nature and activities in nature makes me enjoy nature more.’ scored
significantly worse in the second questionnaire (P=0.088). Similarly, the statement ‘Learning
about nature and activities in nature makes me more protective of nature.’ also scored
significantly worse (P=0.070). This statements scored quite high during the first questionnaire
with average scores of 4.43 and 4.50 respectively. Those scores however decreased to an
average of 4.05 for both of the statements. The average score of all the questions in this
section was 4.524 for the first questionnaire, and 4.333 for the second questionnaire, having
a fairly small mean difference of -.0151.

4.2.6 Changes in self-observed feeling of experience
This sub-chapter does not have a designated section within the questionnaire, rather being
just one standalone question. This question being ‘How experienced would you consider
yourself when it comes to nature skills?’. The differences between the pre-test and the posttest are visible in figure 5. Analysis indicates that there is a significant increase in the selfobserved feeling of experience at the second questionnaire (P= 0.002), with a large mean
difference of 0.571.
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Figure 6: Pre and post test scores on self-observed feelings of experience.

4.2.7 Grouped section results
The previous subchapters 4.2.1-4.2.6 all tested the data based on the separate
questions/statements of every section of the questionnaire. To see if there were significant
impacts on ‘the bigger picture’, being the overall changes within the questionnaire sections,
the questions were also grouped. Groupings represented the section, but the questions were
first tested if they fit the pattern of the group. This was done by doing an internal consistency
analysis, which provides a Cronbach’s Alpha value and shows which items(questions) to
include in the composite indices(group). The results of this test are shown in table 5. Grouping
for the T1 questionnaire were the same, thus removing the same items as in table 5. Table 5
shows that Cronbach’s Alpha for section 6 is 0.595, which is below the cut-off value so items
should be deleted to improve that. However, with item 6.1.5 being deleted, Cronbach’s alpha
goes from 0.595 to 0.740 for that section in the T0 questionnaire, but the only way to move
Cronbach’s alpha close to the cut-off value for the T1 grouping is to add 6.1.5 again. Therefore
the best option was to leave item 6.1.5 in and remain with a Cronbach’s alpha of 0.595 and
0.604 for the T0 and T1 questionnaire respectively. This does decrease the value of the test
outcome for that section, as it is more questionable if the result would be valid. However, as
stated previously in chapter 3.4, values between 0.5 and 0.6 can still be acceptable, therefore
this was not such a big concern.
Testing the differences the composite indices of T0 and T1 did not yield conclusive results.
None of the eight sections had significant differences, with p-values ranging from 0.114 to
0.954. The first two composite indices, for the sections ‘defining factors of nature’ and
‘examples of nature’, had positive mean differences being 0.007 and 0.065 respectively. The
remaining section had negative mean differences, ranging from 0.021 to 0.193. See appendix
2 for the detailed table of results per specifics section.
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Table 5: The results of the internal consistency analysis for both the T0 and the T1 questionnaire results. The cut-off
Cronbach’s Alpha value that was used is 0.650.

Questionnaire Initial
sections
Cronbach’s
Alpha T0

Deleted items

3.1 Defining
factors
of
nature
3.2 Examples
of nature
3.3
Conservation
practices
4.1
Opportunities
4.2 Barriers
5 Sustainable
behaviour
6
Physical
aspect
7
Cognitive
aspect

0.667

3.1.8

Cronbach’s
Cronbach’s
Alpha
after Alpha T1
deleted items
T0
0.764
0.811

0.805

NA

NA

0.808

0.714

3.3.3

0.729

0.660

0.300

0.724

0.688
0.777

4.1.3 – 4.1.4 – 0.716
4.1.11
NA
NA
NA
NA

0.595

NA

0.595

0.604

0.706

NA

NA

0.799

0.771
0.902

4.3 Qualitative data analysis
During the outdoor aspects of the course, the researcher was present as a participating
observer to gather more hands on qualitative data. Sections 4.3.1 through 4.3.3 are the
results of these observations. Section 4.3.4 present some additional qualitative data from the
questionnaires that did not fit in with the previous chapters, discussing answers that were
given in the ‘other’ sections of the questionnaires. These answers will also be supported with
observations when possible.

4.3.1 Excitement to learn and initial impressions
The first major observation that stood out, was the amount of initial excitement and curiosity
present. During the first day of the course there was a low level of expectations, as the whole
point of the course seemed quite unclear to most. Nonetheless, participants were talking a
lot about what the coming weeks could bring, speculating about the activities that they were
to take part of. This increased even more after a personal introduction of myself, saying that
I was doing research on this course and its participants. I was however informed on the same
level as they were, so I had nothing to tell them and therefore I soon became drawn into the
excitement and was also speculating about what was to come. Due to COVID-19 measures in
the previous months, courses were almost exclusively done online, which made the first day
being outdoors surrounded by other students extra special. Everyone was quite humble in
terms of their own outdoor experience, either saying they had no experience at all in this sort
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of thing, or having very limited experience. There was one exception to this, someone who
had months of backpacking and trekking experience, but even that person was excited to
learn more. Over the later days of the course, excitement varied between different aspects
and activities. Some activities were more popular among participants than others, with fire
making probably at the top. A variety of reasons were given to support the argument in favour
of the introduced activities and assignments, commonly including answers in the line of ‘being
able to put it [the relevant skill] to use in everyday life’. Activities that received more negative
reactions were mostly the more ‘spiritual’ parts which included types of meditation to
increase connectivity to nature. The reasoning’s for not liking those part were mostly in the
line of ‘I don’t understand the point’ or ‘It is just not for me’.
The idea of learning outside and getting to know the outdoors in a more intimate and practical
way had some form of attraction for everyone at the start. Based on general impressions of
the group and conversations had over the duration of the course, people could generally be
placed in one of three ‘groups’ based on some common themes of motivation, with some
exceptions of course. These ‘groups’ are not set in stone, nor were participants specifically
placed in one of these 3 groups, or was data collected in such a way to provide numbers for
these groups. Again, these were mostly general impressions. For the first and also probably
the biggest group, the whole experience was mostly to learn new skills which they could then
put into practice during their own outdoor experiences such as camping and backpacking
trips. For the second group it was the actual pleasure of being in nature and truly experiencing
the outdoors in such a way where thinking about specific aspects provides extra value for the
experience itself. For people in the third group it was mostly due to being able to be
somewhere else than where they spend their regular routines, e.g. escaping daily life.

4.3.2 Comfort and confidence through experience
Even though the questionnaire results did not support statistical evidence that a feeling of
being comfortable in the outdoors increased over the duration of the course, it was definitely
talked about and noticed by participants. As already mentioned in the previous sub-chapter,
people were quite humble when it came to how experienced they were in outdoor skills. This
probably had two reasons; one being that people just did not have a lot of experience, and
the other that they did not want to overestimate their skills and look like a fool later on. It
was most likely a mix of both those reasons. But in any case, let’s assume that the experience
level as a group was quite low in the beginning of the course. This resulted in a lot of admirable
looks towards the instructor when showing how something was done, but also a lot of
uncertain looks when they had to do the same thing and it did not look like what the instructor
had been doing it all. This was probably to be expected, but with iteration of the instructor
that it did not matter how a tasks was done, as long as it was done safely, the questioning and
uncertain looks did decrease over the weeks. This iteration over the weeks was quite
important, as it increased confidence to do tasks without help later on.
Towards the end of the course, personal conversations with participants as well as a group
discussion about what was learned revealed even more about the increase in confidence
through the past weeks. The increase in confidence to do certain outdoor related things had
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already led to a few people introducing those activities to friends outside the course, and
others were planning on doing so. Another person mentioned that they would definitely to
these type of activities again in the future now that they knew how to safely do it. During the
group discussion, agreeing nod’s and murmurs were seen when there was talk about this
increase in confidence and enjoyment of these activities.

4.3.3 Nature connectedness aspects
Connectedness to nature can be considered as an abstract concept, which can make it hard
to foster in people. Especially for people who are not very familiar with the concept, it can be
hard to make sense of it. Since nature connectedness is a very personal thing, and everyone
experiences it differently, it is not easy to explain either. This led to a decent amount of
confusion among participants when tasked with assignments meant to increase and/or
realize connection to nature such as the sit spot. As already mentioned in 4.3.1, these more
‘spiritual’ assignments were less popular than the more practical ones, especially in the
beginning of the course. There were a lot of conversations, including with me as a researcher,
about what those assignments were meant to provoke or mean. A lot of people had some
idea about what it might be meant for, but very few were certain about it. This did lead to
scepticism about the assignment in some people, however a lot of other people saw it more
as a challenge to explore during the duration of the course. At the end of the course, most
people had gotten some form of value out of the nature connectedness assignment, and
better understood why they were part of it. Others were not vocal about it or were not able
to put into words what the assignment had done for them. One participant in specific
remained sceptic about the whole idea, arguing that it went against ‘his/her nature of
thinking’.

4.3.4. Increased realization and enjoyment
Not a lot of people felt the need to write down additional comments when filling in either of
the questionnaires, with about 3 or 4 answers given per open question. Quantitively it was
not very much to go on, but reading some of the answers provided an alternative view of the
responded that did not show through the statistical analysis of the closed questions. For
example, one participant said in the first questionnaire;
“[After having done a physical activity in nature, it makes me] More confident with myself,
and aware of my own inner nature” (Participant 6, Q75 T0 questionnaire).
The mention of increased confidence in oneself is important to note here, as this did not show
in the quantitative data. Increased confidence in one’s own abilities was an important aspect
of the research, and as was talked about in chapter 4.3.3 was definitely also observable over
the duration of the course. This quote mostly shows that this increased confidence was
already there for at least this participant.
The second questionnaire yielded more open answer results, as people seemingly wanted to
address how the course had affected them personally outside of the given aspects in the
closed questions. Most had to do with a realization that something changed in regards to their
relationship with nature. A nice example of this would be
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“[Having done the course makes me] More observant of the details in nature and more
aware of my place in nature” (Participant 17, Q75 T1 questionnaire).
This change in interaction and connection with nature is an interesting development that was
not specifically focused on during this research, but is still interesting to note as a result. Other
answers were more in line with the closed questions, and thus in line with one of the
interactions that was focused on for this research, but did not show itself in the statistical
analysis. An example of that would be the following quote:
“[Having done the course makes me] Have more fun in nature, seeing nature in a less
romantic way” (Participant 11, Q75 T1 questionnaire).
Increased enjoyment after the experience of the course was one of the questions posed in
the questionnaire, but did not yield significant results. Some of these answers however, do
imply a definite increase in enjoyment of nature interactions in some form or another. Other
given answers about the effects of having done the course included “More grateful”
(Participant 13, Q75 T1 questionnaire) and “Happy and wild” (Participant 6, Q75 T1
questionnaire).
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5. Discussion
The goal of this research was to measure and explore the impacts of Interactive nature
experiences (INE) on motivation and mindset about nature. This chapter will discuss the
previously presented results of the study and reflect on the on the theories it was based on,
and lastly on the used methodology.

5.1 Reflection on results and research goals
5.1.1 Views on nature
The qualitative results suggest that INE can impact views on nature in such a way where
people tend to slightly change to a definition of nature that is more open for possible
arguments and thoughts, decreasing the nature-culture conflicts. It proved to be difficult to
gather data on views on nature during participant observation, as the topic is was too broad
to have a simple conversation about with multiple participants. This lead to a lack of data on
this topic from participant observations, so no conclusions or comparisons with the previously
mentioned results can be made due to that. However, the impacts on the views of nature
among questionnaire participants could be considered quite substantial, with changes
measured in 9 out of 21 participants (43%). But having ‘an impact’ does not include a
specification in what direction these views changed. The results showed no clear pattern in
this regard, but a few broad suggestions can be made based on the results in Table 4 (see
chapter 4.1.3). The majority of the changes took place in group 3, being the group with
definitions that do not specify human beings, as this group had five new people that defined
nature as such. This group was considered to be the group with the most general definition,
while the groups with more strict definitions either stayed the same or decreased in size.
Further statistical analysis of the results in the questionnaire yielded no significant results to
indicate any impact on views on nature. Earlier research, mostly looking at attitudes towards
nature, found results in that nature experiences had an impact on attitudes towards nature
(e.g. Hanna, 1995; Kellert, 1998; Okada et al., 2013). These impacts were not replicated in this
study, however the concept of attitudes towards nature is in a sense different from the
phenomenon studied in this research. Especially through the way ‘attitudes towards nature’
are measured, through concepts such as respecting, liking or protecting nature (Okada et al.,
2013), and can therefore have an objective direction (e.g. a person likes, respects nature more
or less). On the other hand, this research had definitions of nature and its inclusion of humans
as concepts to measure, which are less straightforward and have a larger qualitative aspect.
This can explain the mixed and insignificant results in this study, as this broad qualitative
aspect of trying to measure views on nature can contain many undetermined variables that
affect it. The literature in this specific field did not seem to provide conclusive arguments that
would help in determining these variables, which was one of the reasons why this was an
interesting concept to look in to and explore what would happen.
Another reason or application of studying the impacts of INE on the views on nature was the
idea that the general public’s view on nature is important in how conservation policies are
prioritized and applied (Wiens & Hobbs, 2015). The different views on nature have led to long
standing debates about preservation, conservation and restoration (Ducarme & Couvet,
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2020). In theory, following ideas by Kaplan & Kaplan (1989) and others such as Kellert (1998),
INE or similar concepts could change these views towards one or the other ‘camp’ withing
this debate. The results of this study are too mixed in this regard to draw conclusions about
this idea, but do not refute it either since there where changes present after the experience.

5.1.2 Barriers and opportunities
The results from this section are remarkably mixed, especially comparing the results from the
questionnaire and the participant observation. The only positive impact on motivation that
got a significant result from the questionnaire was the lack of access aspect, indicating that
INE decreases the barrier of accessibility of natural areas. This result is in line with what was
expected as well as with studies such as those by Hattie et al., (1997) and Ryan et al., (2010).
The barrier to accessibility of nature is in essence a subjective and personal one, as technically
almost everything is accessible. This makes the accessibility of something a question of
willingness to put resources in for most activities, with the exception of a few in which case it
is just not possible for that individual. Due to this somewhat subjective nature of accessibility,
an increased interest in the activity due to the INE could be an explanation for a lowered
decreased barrier of accessibility, which is probably the most likely argument (Ryan et al.,
2010). However, another interesting explanation for this result could be related to the
previously mentioned results in the section ‘Views on nature’. Since the participants views on
what defines nature changed during the studied INE, it could have affected what was
previously seen as a barrier to engage with nature. For example, if an individual had a view
on nature that only included pristine wilderness, which is hard to access as there is arguably
almost no pristine wilderness left, that person would see accessibility as a huge barrier. If that
view of nature would change, and for example would include managed natural areas such as
forests in its definition of nature, the accessibility of ‘nature’ would be higher. This would in
turn decrease the barrier to engage with nature.
Even though only one question about barriers and benefits had a significant positive effect,
there was one other question that would be worth a mention here. The ‘lack of ideas on what
to do’ barrier to engage with nature was close to having a significant positive result with a p
value that was 0.007 too high for the threshold. With a large mean difference of 0.476, it does
show that at least a few people experienced a strong decrease in this barrier. This is probably
be due to similar reasons as the previous section as well as its cited literature. On the one
hand having the more scientifically supported idea that an increased interest in the activity
due the INE led to have more motivation or ideas on what to do in nature (Hattie et al., 1997;
Ryan et al., 2010). While on the other hand the reasoning of a broader definition of nature
having influences on what nature experiences are, therefore possibly providing more ideas
on what to do when engaging with nature.
One other question that was indirectly related to this section was on self-considered
experience levels before and after the study, which showed a significant increase after the
INE. This strengthens the relationship and arguments above, as this stand-alone question at
the beginning of the questionnaire probably had more attention paid to it, which would
explain the positive result here and the mixed results in the barrier & opportunity section
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later on. This argument is strengthened further by the quite small p-value of 0.002 and a large
mean difference of 0.571. Another potential reason for this significant increase (compared to
the previous results, probably due to the INE) could be because this was a very general
question, which would make it easier to answer, rather than having to specify what the
improved motivational aspects were in the later sections.
Besides the hypothesized or expected positive impacts of INE, there was one result in the
questionnaire that had an unexpected significant result. This was the question on personal
development as motivational opportunity to engage with nature, as the results indicated that
INE had a negative impact on personal development as a motivational factor. This result was
the opposite of what the literature suggests (e.g. Hattie. et al,. (1997) & Manfredo et al.,
(1996)). There is no clear indication as to why INE had this impact on personal development
as a motivational factor. When hypothesizing what happened, the first argument that comes
up is that people felt personally ‘developed enough’ after the INE, which makes the need to
develop further less necessary. Since personal development is commonly thought to be a
lifelong process (Hu & Kuh, 2003), being ‘developed enough’ seems improbable as a result of
a 3 week experience which makes the argument as a whole quite unlikely. Another potential
reason for this negative result, has to do with the generally lesser liked ‘spiritual’ aspects of
the experience. People might have consciously or subconsciously linked the question on
personal development with those ‘spiritual’ aspects, which would then have led to a negative
connotation. Since the ‘spiritual’ aspects were arguably about personal development, this
hypothesis is the more probable of the two.
All further 19 questions in the questionnaire regarding motivational barriers and
opportunities had non-significant results, indicating that INE does not have an impact on most
motivational factors. This was not expected when looking at the literature, but was also not
completely ruled out. For example, a review by Mygind et al., (2019b) showed that 22%
(N=20) of the studies that measured some type of impact due to nature experiences that were
examined, reported mixed or insignificant results. Nonetheless, there can be a multitude of
explanations for the insignificant findings, of which INE just not having an impact is the most
obvious one. Other reasons for these insignificant findings are probably related to
methodology, which will be discussed in chapter 5.3.
The results from the participant observation and the occasional comment on the
questionnaire indicated completely different results. Comments on what had changed since
the beginning of the experience were common such as talking about increased comfort in
natural environments, self confidence in one’s own abilities and increased skill-levels. Sense
of enjoyment also increased for a few, such as in the following quote:
“[Having done the course makes me] Have more fun in nature, seeing nature in a less
romantic way” (Participant 11, Q75 T1 questionnaire).
Increased confidence in abilities had already led a few people to introduce certain skills an
activities to friends outside of the course, and others were planning on doing so. These result
indicate that INE did have a significant impact on these motivational and personal factors, and
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are direct opposites of the negatively correlated and non-significant results of the previous
sections. This is therefore also more in line previously cited research (Hattie et al., 1997; Ryan
et al., 2010), and with 60% (N=56) of the nature experience studies reviewed by Mygind et
al., (2019b).

5.1.3 Sustainable behaviour
One statement on sustainable behaviour had a significant decrease, which was the statement
on ‘taking action for sustainable development in my community’. All other statements had
insignificant results. The significant decrease was definitely unexpected, as intention for
sustainable behaviour is generally thought to be increased after nature experiences (Chawla,
1999; Ewert et al., 2005; Olsson et al., 2020). However, Yoshino (2005) found that nature
experiences and sustainable behaviour and attitudes do not always directly affect each other,
but did not state any reasons why this was the case. This makes the decrease difficult to
explain, as there are no factors identified that could or should decrease intention for
sustainable behaviour. Non-significant results were more expected, which most likely have to
do with methodology, as will be explained in chapter 5.3, or with the possibility that most
participants already act, or intent to act, in a sustainable way. This intention to act sustainable
is arguably quite common within the studied group of participants, as Wageningen University
and Research (WUR) students. The university is quite well known for its work on sustainability,
and promotes it a lot as well. This can influence the people that attend to it, especially
students that have been attending the university for multiple years such as most participants
in the study. This influence arguably increases their sustainable behaviour to a point where it
is difficult to improve that behaviour further due to a 3 week period of INE.
Sustainable behaviour was not something that came up at all really during participant
observation nor in the qualitative aspects of the questionnaire. This could arguably have to
do with the reason mentioned before, being that the participants, as WUR students, already
had high levels of sustainable behaviour. With years of experience in courses that argue for
sustainable behaviour among other things, this study would just be one of many which would
decrease interest in talking about sustainability.

5.1.4 The importance and impact of the cognitive and physical aspects
Results for this section are again mixed, having 2 statements that significantly increased, and
2 statements that decreased, with the rest having insignificant results. Results indicated that
due to physical aspects of INE interest and confidence increased to do similar activities in the
future. These results were expected due to theory such as in Kellert (1998), and several
studies that measured impacts of physical aspects within nature experiences (see e.g. Hanna,
1995; Okada et al., 2013; Mygind et al., 2019b). The increase in confidence was already
mentioned and discussed before in 5.1.2, but this result indicates that the physical aspects of
INE are likely to be responsible for this impact. Significant increases in interest was not
something that was seen in the motivation section of the questionnaire, but was noticed
during participant observation and additional comments on the questionnaire (again, see
section 5.1.2). This can thus also be related to the physical aspects due to the significant
result.
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The 2 statements that had a significant decrease were in the cognitive section, being the
statement on ‘increased enjoyment from learning about nature’ and ‘learning about nature
makes me more protective of it’. Both of these statements decreased by an average of almost
0.5, which was quite a large difference compared to other statements (most were about 0.2).
These results were quite unexpected and did not compare with results in similar studies (see
e.g. Collado et al., 2013; Kellert, 1998). The statement on increased enjoyment is especially
interesting, as previous results suggested that this did increase from the overall INE
experience, but this result suggests that this increase is explicitly not due to the cognitive
learning aspects of the experience. The statement on being protective of nature did not yield
significant results in other section, which suggests that learning about nature in the way that
was done during the INE had negative effects on the need to protect nature. One could argue
that this was again, just as was discussed in section 5.1.2, a result of a changing definition or
idea about nature. For example, if a definition of nature is a lot more inclusive than just
something like pristine wilderness, it might not even need protection. If that idea came
through during the experience, feelings of needing to protect nature would decrease.
All further closed statement in this section had insignificant results, indicating that neither
the physical nor the cognitive aspects of INE had impacted the left over statements, such as
increased ability to take risks or a greater feeling of being socially accepted. This result was in
line with the other motivation statements in earlier sections of the questionnaire, suggesting
that even in the context of different questions, the impact of INE stayed at a low level. This
was again not wat was expected after looking at the literature, but was in line with the 22%
of studies that did not have significant findings in the review by Mygind et al., (2019b).
Methodology is the most logical explaining factor for this result, as will be discussed in chapter
5.3.
The qualitative results indicate that INE was more impactful than is shown in statistical
analysis of the questionnaire. A quote that exemplified what the value of the cognitive aspect
of the course was for this participant:
“[Having done the course makes me] More observant of the details in nature and more
aware of my place in nature” (Participant 17, Q75 T1 questionnaire).
This quote, even though its only given by a single participant in the study and cannot be
generalized over the other participants, does show that the experience made at least
someone think about their place in nature and about the details of his/her environment.
Another similar comment was given by another person, which makes this argument count for
at least two people. Another comment mentioned an increased interest in the relationship
between nature, society and sustainability due to aspects taught during the experience. In
any case, 5 out of 21 participant mentioned positive results from either the physical or
cognitive aspects of the experience. This at least identifies the possibility of a positive impact,
even though it might not work for everyone.
In terms of importance, the physical aspects seems to be more relevant based on the results
in this study. This was also supported in terms of previous literature by for example Hanna
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(1995). Data that supports this result was given from the qualitative aspects of the study, such
as the observed increase in confidence from physical activities as well as positive comments
in the questionnaire. Furthermore, out of the 7 statements in the questionnaire on physical
aspects, 2 had a significant positive result, while out of the 6 cognitive statements, 2 had a
significant negative result. Additionally, 5 positive extra comments were given about the
physical aspect of the experience, while only 3 were given on the cognitive aspect. However,
the average score of the 2 sections was extremely similar on the second questionnaire, being
4.329 and 4.333 for the physical and cognitive sections respectively. That makes it seem as if
they are at least close to being equally important, which would make sense according to
studies arguing that both aspects are important for the impacts of nature experiences and
interactions (see e.g. Ewert et al., 2005; Musik & Bogner, 2019; Ryan et al., 2010).

5.2 Reflection on theory and recommendations
5.2.1 Motivation literature
Research on motivation has been going on for decades, with some important books and
papers dating back to the 1960’s and 1970’s (see e.g. (Atkinson, 1964; Driver & Knopf, 1977).
However, many of the cited papers in motivation research used in recent years still date back
to the 1990’s and early 2000’s, or to even older texts. This is also true for this study, as only
one paper on motivation that was published within the last 5 years was used to build theory.
This might be due to biases as a researcher, or a certain way of finding and using literature,
but it can also be caused by a lack of research in this field in the past 1-2 decades. With the
amount of motivational frameworks out there, and the argued complexity of the concept in
chapter 2.1, one could argue that there is still much to learned about motivation. This makes
the seemingly ‘lack of recent interest’ quite surprising.
The strength of any theory or framework lies in the credibility of its assumptions. It almost
looks like the scientific field of motivation has stopped questioning the basis of assumptions
that were used in the earlier motivation theories, and assumed them just to be true. Since
these frameworks have been used for a long time since their publications, it is logical to
assume that if they did not consist of strong arguments, it would have fallen apart by now, as
no doubt there were critical thinkers that attacked these assumptions and theories when they
surfaced. But there is a lot more known about almost everything now, which could be a reason
for looking at the assumptions of our most well-known theories again, and to question if they
are as true as can be. Even the most recent elaborate theoretical framework on motivation
that was discovered during this study (Kovac, 2016), has basic assumptions that could be
called reductionistic. This research similarly simplifies the theory of motivation based on
assumptions made in other studies, as it would take years upon years to study motivation to
a depth where one could build its own theories. As such, the argument is not to dispose of all
the motivation theory we know of due to assumption concerns, but to keep critically thinking
about them when applying the relevant theory, and possibly building new ‘modern’ theories
with potentially stronger assumptions.
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5.2.2 Impacts of nature experiences
With the large amount and variety of research into the impacts of nature experiences, it is
interestingly enough not very common to state arguments as to why there are impacts from
nature experiences. This research argues based on Kellert (1998) and the biophilia hypothesis
that the impacts of nature are due to the nine values that nature inherently has for humans
(Kellert, 1998; Kellert & Wilson, 1993). This has been quite a popular approach to this concept,
however it remains a theory that is difficult to actually test. The argument uses, and therefore
assumes, innate feeling for nature as a reason for the impact it can have. This innate feeling
is obviously hard, if not impossible, to measure so it testing this theory is challenging, as again,
not impossible. This brings up the need for a factor or aspect that can ‘proof’ why nature
experiences impact humans in such a way. During the literature search of this study, no such
research has been found. This would be an interesting addition to the field of nature
experience research, as it could improve programs that try to create meaningful impacts from
nature experiences, such as outdoor education, wilderness programs etc.

5.2.3 Recommendations
Based on the results of this study, INE has the potential to have meaningful effects on a
multitude of aspects. Due to the nature and the size of the study, this effect can only be seen
as an indication, as it lacks statistical power to prove a stronger connection. Therefore it
would be interesting for further research to investigate this, and repeat a similar study but on
a much larger scale to provide better and further insights, especially regarding which aspects
are impacted by such experiences as many were considered not impactful in this study.
This study was focused on a very specific sample, being students that averaged about 24 years
of age. Some of the research found in this field were on similar age groups, however most
studies were focused on children or early adolescents (10-18 years old). It would be a valuable
addition to study a similar topic but in adults, as a means of comparison and to provide
insights into the effects of age in nature experiences.
Furthermore, this study was largely based on the survey which provided quantitative data,
and as such lacked a bit in depth or explanations. It was attempted to provide some
explanations through qualitative data collection methods, yet there was little time left to
prepare and work on that as well as some mistakes due to inexperience in the methodology
of participant observation. It would therefore be interesting to build on this research through
applying different methodologies on a similar experience, especially in-depth qualitative
methods such as interviews, or well thought out participant observation.
Lastly, an experimental exploration into the differences between the various types of nature
experiences, such as comparing immersive and interactive nature experiences, would be a
valuable and interesting idea. This could provide further insight into reasoning of what factors
and aspects are important in the experience to be considered impactful.
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5.3 Reflection on methodology and limitations
5.3.1 Sample size
This study has a fairly small sample size (N=21) which does have a few limitations. Firstly, it is
difficult to identify small changes during statistical analysis, as a small sample size means that
a relatively large difference needs to be established before it is considered ‘significant’, which
is less likely to occur. This is probably the main reason for 59 out of 69 questions being marked
as insignificant by the statistical tests, as small changes were expected. Secondly, a large
sample size can increase the depth and amount of qualitative data from both the
questionnaire and participant observation, possibly providing more explanations for results.
It would further strengthen arguments when a topic was raised by more than a few
participant. The sample size could have been raised to a maximum of 35 with a perfect
response rate from the questionnaire, but quite some effort had gone into getting responses
with asking participants personally and sending multiple reminders, so a higher response rate
was considered implausible in this context.
However, the sample size was large enough for exploratory research (Daniel, 2012), as the
goal was not to provide conclusive evidence on the impacts of INE, but rather it wanted to
explore the existence and scale of these impacts. Furthermore, a larger sample size would
have been more difficult in terms of getting to know the participants to comfortable talk
about topics and increasing the likelihood for full participation in the study. Lastly, a larger
sample size would have cost more resources such as time, which was out of the scope of this
study.

5.3.2 Questions in questionnaire
The wording of the questions were arguably well understandable, as the ‘I don’t know’ option
was only used a total of 9 times across the two questionnaires (out of the 2896 possible
answers). A few questions were asked during the application of the questionnaire, but these
issues were resolved quite quickly and easily. A few mistakes were made with spelling and
numbering of questions, but this was not a big issue and people figured out quite quickly what
the intention was. If the precise wording of the questions actually gathered the information
that was intended remains a question, as this would require further investigation to establish.
Extra comment sections in the questionnaire were used only on a few occasions, which lead
to a only a small amount of qualitative data on the specific questionnaire sections. It would
have been useful to have more comments from different people to look at differences
between participants. For that reason commenting on the open sections in the questionnaire
could have been pushed a bit further, encouraging participants to write down their thoughts.
However, these open sections still provided useful extra insights and were a valuable addition
to the research.
The questions on sustainable behaviour could have been rephrased a bit to reflect the
background of the participants a bit better. With Wageningen University students being quite
well-known on acting sustainable, or having the intention to do so, more so than a random
sample would probably consist of, which is one of the likely reasons that the section on
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sustainable behaviour yielded so many insignificant results. So in further research, these
questions possibly need to be adapted towards the sustainable background of the
participants, to increase the likelihood of getting significant results.

5.3.3 Participant observation
Participant observation was used as a secondary data collection method in this study,
however the researcher had no previous experience using this method. Underestimation of
the planning that should have been involved in the process lead to the data collection and
results being somewhat unorganized and random. So for future research, more time should
be spent in preparation of this data collection method to be able to provide more concrete
results. However, since it was a secondary data gathering method alongside the
questionnaire, the results only served a supportive function. The data that was gathered did
serve this function well, providing extra insights besides the statistical analysis. Especially with
the amount of insignificant findings from the statistical analysis, participant observation data
did provide some ideas on the level and variety of impacts.

5.3.4 Analysis of two methods
Using mixed methods throughout the study, both qualitative and quantitative, has had
positive and negative aspects. On the one hand it is difficult to think about the impact or value
of a result from one method over the other. Especially if the results oppose each other, it is
difficult to look at relative value of the results, as they are just too different to compare. On
the other hand, an exploratory study like this does not seek to provide conclusive answers
based on its results, which makes the comparative value of results not such a big issue.
Comparing results of both types still provides the reader some insight into the possibilities
and arguments related to both. Furthermore, statistical analysis is useful to look at a more
general picture, where quantitative results can provide inside into more possible personal
implications. This makes the picture that was sketched during this study broader than if only
one method would have been used.

5.3.5 Education context
The INE of this study was in the context of education, which most likely had effects on the
overall results. Educational contexts are not rare in this type of research, one could even
argue that it is quite common based on reviews such as Mygind et al., (2019b). However, the
type of education differs quite a lot, from voluntary wilderness programs made for tourists,
to high school weeks in nature, or weekend trips organized by NGO’s and volunteers. This
study took place in the context of a university course, with participants that had studied at a
university for multiple years. This context seems a lot less common than others, probably
because a course like the one in the study is rare within university contexts.
The following aspects need to be taken into account when considering this context. First of
all, the course provided credits towards a degree, which possibly makes the people involved
more dedicated, as they would like to get a good grade. On the other hand, motivation could
have been lower for participants as they could have been participating in the course for the
credits rather than actually wanting to do the course because it seemed interesting.
Furthermore, the theory that was taught during the course was fairly deep and complicated,
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and the readings were not always understood by everyone. This might have left some people
a bit more behind than others in regards to the learning curve, which might have affected
their experience negatively. However, it was not a mandatory course, it even required a
motivation letter to be submitted before attending the course, which most likely led to
motivated and driven students participating. All in all, there are possible positive and negative
effects from measuring INE in the context of university education, which can have impacted
the results. But again, the study had limited resources and the availability of this course was
a good opportunity to explore INE in this way.

5.3.6 The studied experience and INE
The course ‘Anthropology of basic nature skills’ was used as a proxy for what was in this study
called ‘Interactive nature experiences’. Since INE is quite a broad term for different forms of
nature interaction, in which nature can mean a multitude of things depending on personal
definitions, the experiences of the course did fit with the concept of INE. However, the course
was most likely not a ‘perfect’ representation of INE so the question remains what other,
possibly better, INE experiences would yield in terms of impact. Even though the course was
mainly given outdoors, participants spend considerable amounts of time indoors for other
activities that did not have anything to do with INE and that were not monitored at all. This
also brings up the issue of intensity of the experience. Some authors suggest that the intensity
and depth of the experience affect the impacts that are measured (see for example Okada et
al., (2013)). Compared to other studies that measured nature experiences in its variety of
forms (see Mygind et al., (2019b), the experience measured in this study was quite mild. Other
examples mostly included wilderness camps and outdoor education programs that mostly
spend multiple full days and nights consecutively in nature. This was not the case for this
study, as people went home to sleep in their own beds after the day was over at around 5
pm. Other than a few participants that slept at the campsite for fun on one night, the
experience was limited to mostly regular working hours and did not extend beyond that. This
could explain why the analysis of most of the results came back with insignificant results, as
the experience might not have been ‘intense’ enough. However, other factors that were
discussed before such as sample size and arguments in chapter 5.1 could have been the cause
as well. Furthermore, a more intense and in-depth program was not possible within the scope
of this study, as it relied on what was available in terms of limited resources and a specified
time frame.

5.3.7 Length of the study
With a set study length of 3 weeks, this research was about average in length compared to
other studies on impacts of nature experiences. For example, Bogner (1998) used both 1 and
5 day programs, and O’Brien & Lomas (2017) also used a 5 day program for their study. Other
studies such as Duerden et al., (2009) used a 2 week program, while others such as White
(2012) used a 3 week trail. Some longer studies are also done, such as Fjørtoft (2004), who
did the study over a period of 9 months. Even though there are a lot of variations in study
length, reviews such as Mygind et al., (2019b) did not provide conclusions on the effect of
program duration, and “is a subject worth exploring in future meta-analyses of similar types
of nature-experiences” (Mygind et al., 2019b, p. 15). In any case, it is difficult to draw
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conclusions based on study length alone. Furthermore, since other studies used similar
program lengths, it is assumed that the current study length of 3 weeks was sufficient.

5.3.8 Circumstances (COVID-19)
Data gathering for this study took place in May of 2021, which meant that the COVID-19
epidemic was still ongoing and strongly present. This meant that government limitations were
in place for social interactions, having to keep 1.5 meters distance from one another when
possible among other things. This most likely effected the experience of the participants in
numerous ways, of which the following is a short summary of the possible effects this
situation may, or may not, have had on the participants and the results from this study. Firstly,
the studied course was one of the first courses that was given on a practical location rather
than online in several months. This meant that participants were quite likely to be in a
relatively good state of mind as this was their first (not online) social interaction with their
fellow students in months. This means that the interaction might have been experienced as
more socially positive than when outside of COVID-19 times. On the other hand, having to
deal with government limitations such as the 1.5 meter distance rule might have had a
negative impact on the experience of the participants. Even though this rule was not upheld
at all times and people did get within 1.5m from each other at times, it was still in the mind
of everyone which probably influenced their experience and enjoyment of the program.
Furthermore, some planned aspects of the experience were not possible due to the
government’s limitation, such as the plan to camp and sleep on the location for a few nights
towards the end of the program. This made the participants miss out on a potentially
important aspect of the course. All of these aspects, and most likely even more effects of
COVID-19 that are not discussed here, might have had some form of interaction with the
participants, the study and the results. However, at present times there is no literature on
what the effects of COVID-19 entail, and the study did not try to measure these effects either
as that would go far beyond the scope of the research objective. Therefore the potential
effects are just mentioned here for context purposes, and were not taken into further account
within this study.
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6. Conclusion
This research set out to provide an answer to the question set out at the beginning of this
paper, being ‘What are the impacts of Interactive nature experiences on university students in
terms of motivation and views on nature. To answer this question, broad motivation and
nature experience theories were applied and measured on students in the context of a
university course, which served as a representation of an INE.
The results indicate that impacts of INE are fairly mixed, with both increases and decreases
on specific aspects, as well as not having significant effects on many of the measured aspects.
Positive impacts were established in the aspects of the relative accessibility of nature as well
as an increase in experience, confidence and motivation to do similar activities again. The
physical aspects of the experience were an important factor for this result. The results
furthermore indicate that views on nature are impacted by the INE, as given definitions of
nature by some participants changed to more general versions that do not specify human
interactions. The negative impacts from INE included a decrease in personal development as
a motivation factor, as well as a decrease in the intention to take sustainable action in one’s
community. Further decreases were found in enjoyment and feelings of protection towards
nature due to cognitive aspects of the experience. Other aspects of motivation and views on
nature that were measured during the study were seemingly not impacted by INE.
The expectation of this study was to find positive impacts from INE, on at least some aspects
of motivation and views on nature. That expectation was met, however the negative impacts
from the experience were quite unexpected. This did not match any literature that was found
during the theoretical aspects of the research, and did not feel logic. This does make the
negative results interesting, as it provides a possible new insight into this field of research.
However, the more qualitative results of the study oppose some important negative aspects
such as enjoyment, which makes especially that particular part of the results from statistical
analysis well contested.
Based on these results, the answer on the main research question is not straightforward, but
the following suffices for the sake of simplicity; ‘There is a reasonable indication that INE does
impact university students in terms of motivation and mindset on nature, but it is limited in
its impact to only a few aspects. The measured impacts are both positive and negative’. The
indication that these results are possible in this context proofs its value in this exploratory
study, as it provides a good basis for further research on this subject and fills part of this
research gap. Due to the study design, with the limited sample size among other things, the
results cannot be used as conclusive evidence with a satisfactory degree of certainty. Further
research into this specific subject, especially studies with larger sample sizes to increase
statistical power, are needed to draw conclusions and to determine further aspects that are
impacted by INE.
Since INE is a broad concept that can be invoked on a multitude of situations and programs,
the impacts can be put to use in practice. Especially in education contexts such as university
courses this could be included more, so that students and other participants can experience
nature more and enjoy the variety of positive effects it has to offer.
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Appendix
Appendix I: Questionnaire

Impacts of Interactive nature experiences: Survey 1.
Hi there! My name is Robin Biekart and I am currently doing my master thesis
at the chair group FNP. The topic of my research is the various impacts of
immersive nature experiences. This survey is the first of two surveys, which are
meant to assess your experiences with, views on, and behaviour in nature.
While it is required to fill in your name, this will only be used to match the
outcomes of the two surveys. The data from this survey will be processed
anonymously for the purpose of my thesis and possible further publications. It
should take around 10-15 minutes to complete. Thank you very much for your
time.

Instructions: Please read the questions and follow the instructions carefully.
Instructions are given after the question in square brackets [] and written in
CAPS. If you have questions or would like clarification about a subject, please
do not hesitate to ask. This survey is voluntary, therefore you are free to stop
at any time or leave open questions you do not wish to answer. ‘Engaging with
nature’ is a term that is used quite a lot in the questions; this refers to anything
you can do with nature, from being very actively engaged (e.g. wild camping
trips) to just passing through nature on your way to work. Note: This survey is
about what YOU think and/or feel, there is no right or wrong answer for these
questions!

If you wish to contact me personally, feel free to send an e-mail to:
Robin.Biekart@Wur.nl
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1. General information
1.1

Name [PLEASE WRITE YOUR FULL NAME]:

1.2

Age [WRITE DOWN AGE IN YEARS]:

1.3

Gender [MALE, FEMALE, GENDER OUTSIDE GENDER BINARY, PREFER NOT TO SAY]:

1.4

The study program you are currently enrolled in [THE ABREVIATION E.G. MFN]:

2. Experiences with nature engagement and recreation
2.1

How often did you, on average, engage with nature BEFORE corona measures [PLEASE
CIRCLE THE OPTION THAT FITS BEST]?
1: Every day
2: Once or twice a week
3: Once or twice a month
4: Less than once a month
5: Other, namely…

2.3

What activities do you participate in when you engage with nature [PLEASE WRITE DOWN
ANY ACTIVITY YOU CAN THINK OF]?

2.4

How would you define nature? [GIVE A SHORT DESCRIPTION IN WORDS, KEEP IT SIMPLE]?
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2.5

How experienced would you consider yourself when it comes to nature skills [PLEASE
CIRCLE THE OPTION THAT YOU THINK FITS BEST]?
1: Not at all experienced
2: Not very experienced
3: Neutral
4: Experienced
5: Very experienced

3. Views on nature and conservation
3.1 Defining factors for
what ‘nature’ is. [PLEASE
CIRCLE THE OPTION ALIGNS
BEST WITH YOUR OPINION]
3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

‘Nature’ is an area
with a low human
footprint.
‘Nature’ is an area
that contains
wildlife.
‘Nature’ is an area
that contains plants
and/or trees.
‘Nature’ is an area
that is remote.
‘Nature’ is an area
that has little access
to human facilities.

Completely Mostly
disagree
disagree
[1]
[2]

Neutral

Mostly
agree
[4]

Completely
agree

I Don’t
Know

[5]

[0]

[3]

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0
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3.1.6

3.1.7

3.1.8

3.1.9

‘Nature’ is an area
that lacks
management.
‘Nature’ is anything
that is not urban.
Humans and nature
are one.

3.2.2

3.2.3

3.2.4

3.2.5

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

‘Nature’ is defined by something else, namely..

3.2 Examples of things that
could be called nature.
[PLEASE CIRCLE THE OPTION
THAT ALIGNS BEST WITH
YOUR OPINION]

3.2.1

1

Completely
disagree
[1]

Mostly
disagree
[2]

Neutral

Mostly
agree
[4]

Completely
agree

I Don’t
Know

[5]

[0]

[3]

A garden is nature.
1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

A city park is nature.

The floodplains next
to the Rhine is
nature.
The
‘Oostvaardersplassen’
is nature.
A tropical rainforest is
nature.
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3.2.6

The Antarctic is
nature.

3.3 Protection of nature
and conservation
practices [PLEASE CIRCLE
THE OPTION THAT
ALIGNS BEST WITH YOUR
OPINION]
3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

Nature is worth
conserving.
Governments
should spend
more money on
nature
conservation
and/or
sustainable
practices.
Organizations
should spend
more money on
nature
conservation
and/or
sustainable
practices.
Individuals should
spend more
money on nature
conservation
and/or
sustainable
practices.
There should
stricter limitations
to extracting

1

Completely
disagree [1]

2

Mostly
disagree
[2]

3

Neutral

4

5

0

Mostly
agree
[4]

Completely
agree

I Don’t
Know

[5]

[0]

[3]

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0
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resources from
nature.
3.3.6

3.3.7

3.3.8

3.3.9

Access to
vulnerable areas
should be limited.

1

2

3

4

5

0

Threatened
species and
habitats should be
managed.

1

2

3

4

5

0

Non-threatened
species and
habitats should be
managed.

1

2

3

4

5

0

Mostly
agree

Completely
agree

I Don’t
Know

[4]

[5]

[0]

Conservation should be done differently, namely..

4. Motivational factors for nature engagement
4.1 Opportunities and
benefits of participating in
nature recreation. [PLEASE
CIRCLE THE OPTION THAT
FITS BEST]
4.1.1

4.1.2

4.1.3

Fresh air is
something that
motivates me to
engage with nature.
Exercise is something
that motivates me to
engage with nature.
A peaceful and quiet
environment is
something that
motivates me to
engage with nature.

Completely
disagree
[1]

Mostly
disagree
[2]

Neutral

[3]

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0
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4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

Escaping daily life
and/or routines is
something that
motivates me to
engage with nature.
Stress relieve is
something that
motivates me to
engage with nature.
Spending time with
friends/family is
something that
motivates me to
engage with nature.
Scenery/landscapes
in nature is
something that
motivates me to
engage with nature.
Seeing/watching
wildlife and plants is
something that
motivates me to
engage with nature.
Personal
development is
something that
motivates me to
engage with nature.

4.1.10 A feeling of
independence is
something that
motivates me to
engage with nature.
4.1.11 Social recognition is
something that
motivates me to
engage with nature.

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0
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4.1.12 Engaging with nature
makes me feel good.

1

2

3

4

5

0

4.1.13 Other interests in nature motivate me to engage with nature, namely…

4.2 Barriers and obstacles
for nature engagement.
[PLEASE CIRCLE THE OPTION
THAT FITS BEST]
4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

Completely
disagree
[1]

Mostly
disagree
[2]

Neutral

[3]

Mostly
agree

Completely
agree

I Don’t
Know

[4]

[5]

[0]

4

5

Risks to personal
safety is something
that stops me to
engage with nature.

1

Lack of comfort is
something that
stops me to engage
with nature.

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

A lack of connection
with nature is
something that
stops me to engage
with nature.
A lack of confidence
in my own abilities
is something that
stops me to engage
with nature.
A lack of skills is
something that

2

3

0
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stops me to engage
with nature.

4.2.6

4.2.7

4.2.8

4.2.9

A lack of access to
nature is something
that stops me to
engage with nature.
A lack of resources
(e.g. money or a
vehicle) is
something that
stops me to engage
with nature.
A lack of spare time
is something that
stops me to engage
with nature.
A lack of ideas on
what to do is
something that
stops me to engage
with nature.

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

Mostly
agree
[4]

Completely
agree

I Don’t
Know

[5]

[0]

4.2.10 Other things that stop me to engage with nature, namely…

5. Sustainable behaviour
5.1 Statements regarding
Completely Mostly
knowledge, confidence and
disagree
disagree
willingness to act on
[1]
[2]
sustainability. [PLEASE CIRCLE
THE OPTION THAT FITS YOU
BEST]

Neutral

[3]
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5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

5.1.6

5.1.7

5.1.8

I can see different
points of views on
issues when people
think differently.
I know how I should
take action at school
in order to contribute
to sustainable
development.
I know how I should
take action at home
in order to contribute
to sustainable
development.
I know how I should
take action together
with others in order
to contribute to
sustainable societal
development.
I believe I can
influence global
sustainable
development through
my actions.
I believe I can
influence sustainable
development in my
community.
I believe I have good
opportunities to
participate in
influencing our
shared future.
I believe what each
person does matters
for sustainable
development.

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0
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5.1.9

I want to take action
for sustainable
development in my
community.

5.1.10 I want to take action
for global sustainable
development.
5.1.11 I want to engage in
changing society
towards sustainable
development.
5.1.12 I put effort into living
sustainably.

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

Neutral

Mostly
agree
[4]

Completely
agree

I Don’t
Know

[5]

[0]

6. Importance of the physical aspect
6.1 . What are the effects of
being physically active in
nature? [PLEASE CIRCLE THE
OPTION THAT FITS YOU
BEST]
6.1.1

6.1.2

6.1.4

6.1.5

Doing exercises or
activities in nature
makes me more
motivated to do it
again.
Having done a
physical activity in
nature makes me feel
more confident to do
it again.
Having done a
physical activity in
nature makes me
enjoy it more.

Completely Mostly
disagree
disagree
[1]
[2]

[3]

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

Having done a
physical activity in
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nature makes me feel
more able to take
risks the next time.
6.1.6

6.1.7

6.1.8

6.1.9

Having done a
physical activity in
nature makes me feel
more socially
accepted.
Having done a
physical activity in
nature makes me feel
more protective of
nature.
Having done a
physical activity in
nature makes me
respect nature more

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

5

0

Having done a physical activity in nature makes me something else, namely..

7. Importance of the cognitive aspect
7.1 . What are the effects of Completely Mostly
being mentally engaged with
disagree
disagree
nature? [PLEASE CIRCLE THE
[1]
[2]
OPTION THAT FITS YOU BEST]
7.1.1

7.1.2

Learning about nature
and activities in nature
makes me eager to
learn more.

1

2

Neutral

Mostly
agree
[4]

Completely
agree

I Don’t
Know

[5]

[0]

4

5

0

[3]

3

Learning about nature
and activities in nature
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makes me eager to
interact with nature
more.
7.1.3

7.1.4

7.1.5

7.1.6

7.1.7

1

2

3

4

5

0

1

2

3

4

5

0

Learning about nature
and activities in nature
makes me respect
nature more.

1

2

3

4

5

0

Learning about nature
and activities in nature
makes me enjoy
nature more.

1

2

3

4

5

0

Learning about nature
and activities in nature
makes me more
protective of nature.

1

2

3

4

5

0

Learning about nature
and activities in nature
makes me more
confident in my
abilities.

Learning about nature and activities in nature makes me something else, namely…

Names will not be used in any way during data analysis or publishing.
End of Survey.
Thank you for your response!
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Appendix II: Full results statistical tests
Self-perceived experience statement:
Paired Samples Test
Sig. (2Paired Differences

tailed)

95% Confidence Interval

Mean
Pair

Self considered

1

experience in nature

-.571

Std.

Std. Error

Deviation

Mean

.746

of the Difference
Lower

.163

-.911

Upper
-.232

t

df

-3.508

20

.002

skills Experience_post

Views on nature statements:
Paired Samples Test
Paired Differences
95% Confidence Interval

Mean
Pair

‘Nature’ is an area

1

with a low human

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Sig. (2-

Upper

t

df

tailed)

.190

1.250

.273

-.378

.759

.698

20

.493

.238

1.179

.257

-.299

.775

.925

20

.366

-.238

1.338

.292

-.847

.371

-.815

20

.424

.095

.889

.194

-.309

.500

.491

20

.629

.000

.949

.207

-.432

.432

.000

20

1.000

footprint - Q1_1_P
Pair

‘Nature’ is an area

2

that contains wildlife.
- Q1_2_P

Pair

‘Nature’ is an area

3

that contains plants
and/or trees. Q1_3_P

Pair

‘Nature’ is an area

4

that is remote. Q1_4_P

Pair

‘Nature’ is an area

5

that has little access
to human facilities. Q1_5_P

80

Pair

‘Nature’ is an area

6

that lacks

-.095

1.221

.266

-.651

.460

-.357

20

.724

-.238

1.136

.248

-.755

.279

-.960

20

.348

-.300

1.129

.252

-.828

.228

-1.189

19

.249

management. Q1_6_P
Pair

‘Nature’ is anything

7

that is not urban. Q1_7_P

Pair

Q1_8_P - Humans

8

and nature are one.

Paired Samples Test
Sig. (2Paired Differences

tailed)

95% Confidence Interval

Mean
Pair

A garden is nature. -

1

Q2_1_P

Pair

A city park is nature.

2

- Q2_2_P

Pair

The floodplains next

3

to the Rhine is

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Upper

t

df

-.190

.512

.112

-.423

.042

-1.706

20

.104

-.048

.498

.109

-.274

.179

-.439

20

.666

.048

.498

.109

-.179

.274

.439

20

.666

-.050

.686

.153

-.371

.271

-.326

19

.748

.000

.316

.069

-.144

.144

.000

20

1.000

.048

.498

.109

-.179

.274

.439

20

.666

nature. - Q2_3_P
Pair

The

4

‘Oostvaardersplasse
n’ is nature. Q2_4_P

Pair

A tropical rainforest

5

is nature. - Q2_5_P

Pair

The Antarctic is

6

nature. - Q2_6_P

Statements from motivation section: Opportunities:
Paired Samples Test
Paired Differences
95% Confidence Interval

Mean

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Upper

Sig. (2t

df

tailed)
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Pair 1

Fresh air is

-.048

.498

.109

-.274

.179

-.439

20

.666

.000

.894

.195

-.407

.407

.000

20

1.000

-.048

.669

.146

-.352

.257

-.326

20

.748

-.143

.964

.210

-.581

.296

-.679

20

.505

.000

.548

.120

-.249

.249

.000

20

1.000

.143

.727

.159

-.188

.474

.900

20

.379

.000

.447

.098

-.204

.204

.000

20

1.000

something that
motivates me to
engage with nature.
- Q4_1_P
Pair 2

Exercise is
something that
motivates me to
engage with nature.
- Q4_2_P

Pair 3

A peaceful and quiet
environment is
something that
motivates me to
engage with nature. Q4_3_P

Pair 4

Escaping daily life
and/or routines is
something that
motivates me to
engage with nature. Q4_4_P

Pair 5

Stress relieve is
something that
motivates me to
engage with nature. Q4_5_P

Pair 6

Spending time with
friends/family is
something that
motivates me to
engage with nature. Q4_6_P

Pair 7

Scenery/landscapes
in nature is
something that
motivates me to
engage with nature. Q4_7_P
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Pair 8

Seeing/watching

.048

.669

.146

-.257

.352

.326

20

.748

.333

.730

.159

.001

.666

2.092

20

.049

.333

1.111

.242

-.172

.839

1.375

20

.184

.053

1.224

.281

-.537

.642

.188

18

.853

.095

.301

.066

-.042

.232

1.451

20

.162

wildlife and plants is
something that
motivates me to
engage with nature. Q4_8_P
Pair 9

Personal
development is
something that
motivates me to
engage with nature. Q4_9_P

Pair

A feeling of

10

independence is
something that
motivates me to
engage with nature. Q4_10_P

Pair

Social recognition is

11

something that
motivates me to
engage with nature. Q4_11_P

Pair

Engaging with nature

12

makes me feel good.
- Q4_12_P

Statements from motivation section: Barriers:
Paired Samples Test
Paired Differences
95% Confidence Interval

Mean

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Upper

Sig. (2t

df

83

tailed)

Pair

Risks to personal

1

safety is something

.095

1.044

.228

-.380

.571

.418

20

.680

-.048

.805

.176

-.414

.319

-.271

20

.789

-.238

.768

.168

-.588

.112

-1.420

20

.171

.238

1.480

.323

-.436

.912

.737

20

.470

.286

1.488

.325

-.392

.963

.880

20

.389

.238

.625

.136

-.046

.523

1.746

20

.096

.143

1.153

.252

-.382

.668

.568

20

.576

.143

.793

.173

-.218

.504

.826

20

.419

that stops me to
engage with nature. Q5_1_P
Pair

Lack of comfort is

2

something that stops
me to engage with
nature. - Q5_2_P

Pair

A lack of connection

3

with nature is
something that stops
me to engage with
nature. - Q5_3_P

Pair

A lack of confidence

4

in my own abilities is
something that stops
me to engage with
nature. - Q5_4_P

Pair

A lack of skills is

5

something that stops
me to engage with
nature. - Q5_5_P

Pair

A lack of access to

6

nature is something
that stops me to
engage with nature. Q5_6_P

Pair

A lack of resources

7

(e.g. money or a
vehicle) is something
that stops me to
engage with nature. Q5_7_P

Pair

A lack of spare time

8

is something that
stops me to engage
with nature. Q5_8_P
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Pair

A lack of ideas on

9

what to do is

.476

1.289

.281

-.111

1.063

1.693

20

.106

something that stops
me to engage with
nature. - Q5_9_P

Statements from sustainable behaviour:
Paired Samples Test
Paired Differences
95% Confidence Interval

Mean
Pair 1

I can see different

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Sig. (2-

Upper

t

df

tailed)

.095

.625

.136

-.189

.380

.698

20

.493

-.200

.951

.213

-.645

.245

-.940

19

.359

.143

.727

.159

-.188

.474

.900

20

.379

.190

1.030

.225

-.279

.660

.847

20

.407

points of views on
issues when people
think differently. Q6_1_P
Pair 2

I know how I should
take action at school
in order to contribute
to sustainable
development. Q6_2_P

Pair 3

I know how I should
take action at home
in order to contribute
to sustainable
development. Q6_3_P

Pair 4

I know how I should
take action together
with others in order
to contribute to
sustainable societal
development. Q6_4_P
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Pair 5

I believe I can

.095

.995

.217

-.358

.548

.439

20

.666

-.143

.910

.199

-.557

.271

-.719

20

.480

.150

1.424

.319

-.517

.817

.471

19

.643

.048

.740

.161

-.289

.384

.295

20

.771

.238

.625

.136

-.046

.523

1.746

20

.096

.286

.845

.184

-.099

.670

1.549

20

.137

.095

.889

.194

-.309

.500

.491

20

.629

.190

.680

.148

-.119

.500

1.284

20

.214

influence global
sustainable
development through
my actions. Q6_5_P
Pair 6

I believe I can
influence sustainable
development in my
community. Q6_6_P

Pair 7

I believe I have good
opportunities to
participate in
influencing our
shared future. Q6_7_P

Pair 8

I believe what each
person does matters
for sustainable
development. Q6_8_P

Pair 9

I want to take action
for sustainable
development in my
community. Q6_9_P

Pair

I want to take action

10

for global sustainable
development. Q6_10_P

Pair

I want to engage in

11

changing society
towards sustainable
development. Q6_11_P

Pair

I put effort into living

12

sustainably. Q6_12_P
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Statements from the physical aspect section:
Paired Samples Test
Paired Differences
95% Confidence Interval

Mean
Pair

Doing exercises or

1

activities in nature

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Sig. (2-

Upper

t

df

tailed)

-.350

.587

.131

-.625

-.075

-2.666

19

.015

-.400

.940

.210

-.840

.040

-1.902

19

.072

-.050

.887

.198

-.465

.365

-.252

19

.804

-.263

1.284

.295

-.882

.356

-.893

18

.384

-.263

.806

.185

-.651

.125

-1.424

18

.172

.211

.855

.196

-.202

.623

1.073

18

.297

makes me more
motivated to do it
again. - Q7_2_P
Pair

Having done a

2

physical activity in
nature makes me
feel more confident
to do it again. Q7_1_P

Pair

Having done a

3

physical activity in
nature makes me
enjoy it more.. Q7_4_P

Pair

Having done a

4

physical activity in
nature makes me
feel more able to
take risks the next
time. - Q7_5_P

Pair

Having done a

5

physical activity in
nature makes me
feel more socially
accepted. - Q7_6_P

Pair

Having done a

6

physical activity in
nature makes me
feel more protective
of nature. - Q7_7_P
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Pair

Having done a

7

physical activity in

-.100

.852

.191

-.499

.299

-.525

19

.606

nature makes me
feel more confident
to do it again. Q7_3_P

Statement from the cognitive aspect section:
Paired Samples Test
Paired Differences
95% Confidence Interval

Mean
Pair

Learning about

1

nature and activities

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Sig. (2-

Upper

t

df

tailed)

.286

.902

.197

-.125

.696

1.451

20

.162

.048

.669

.146

-.257

.352

.326

20

.748

-.048

.740

.161

-.384

.289

-.295

20

.771

-.048

.740

.161

-.384

.289

-.295

20

.771

.381

.973

.212

-.062

.824

1.793

20

.088

in nature makes me
eager to learn more.
- Q8_1_P
Pair

Learning about

2

nature and activities
in nature makes me
eager to interact with
nature more. Q8_2_P

Pair

Learning about

3

nature and activities
in nature makes me
more confident in my
abilities. - Q8_3_P

Pair

Learning about

4

nature and activities
in nature makes me
respect nature more.
- Q8_4_P

Pair

Learning about

5

nature and activities
in nature makes me
enjoy nature more. Q8_5_P
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Pair

Learning about

6

nature and activities

.450

1.050

.235

-.041

.941

1.917

19

in nature makes me
more protective of
nature. - Q8_6_P

89

.070

