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Understanding Austrian middle school students’ connectedness
with nature
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aUniversity of Vienna, Austrian Educational Competence Centre for Biology — AECC Biology, Vienna, Austria; ®University
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ABSTRACT KEYWORDS

Fostering pro-environmental behavior to achieve a sustainable society is one connectedness with

goal of Education for Sustainable Development worldwide. Connectedness with nature; Inclusion of Nature
nature positively correlates with pro-environmental behavior and therefore needs in Self (”\!S)" middle SCh.°°|
to be studied in detail. In this mixed-method study, applying the “Inclusion of Zig‘éiﬁ?&%;iiﬂ;?cctk'
Nature in Self” (INS)-scale, we investigated 1) how closely preadolescents from nature experier'\ce

urban middle schools (n=651, 6th grade) are connected with nature, 2) whether

the type of school (general or academic track) or 3) the time spent outdoors

influences students’ connectedness with nature. We also explored 4) students’

reasons for their specific INS level and 5) how reasons and levels interconnect.

Data show that students'reported nature connectedness differs significantly with

school type and that the reasons for feeling connected to nature are diverse.

Positive attitudes and emotions toward nature plus time spent outdoors seem

to predict high connectedness with nature, indicating the importance of direct

nature experiences.

Introduction

Initiated by the United Nations, the present global action plan to achieve a more sustainable future,
“Agenda 2030%, includes 17 interlinked and integrated Sustainable Development Goals (SDGs) and 169
specific targets (UNESCO., 2015). Researchers identified education as playing a key role in achieving
these goals (Otto & Pensini, 2017). Therefore, fostering pro-environmental behavior to achieve a more
sustainable society is one of the key objectives of Education for Sustainable Development (ESD). However,
in order to create ESD programs or evaluate them, it is important to understand the factors contributing
to individuals’ tendencies to engage in nature-conserving and environmental behaviors (Richardson
et al., 2020). Previous studies indicate that a connection with nature correlates positively with pro-envi-
ronmental behavior (Dutcher et al., 2007; Kals et al., 1999; Kollmuss & Agyeman, 2002; Otto et al., 2019;
Roczen et al.,, 2014) and might therefore be a crucial determining factor to be fostered in formal or
informal ESD contexts. Connectedness with nature is not a new construct: Wilson et al. (1995) assumed
that humans have an innate tendency to focus on and connect with other living organisms. This attraction
to life and life-like processes, termed the biophilia hypothesis by Kellert and Wilson (1993), can be inter-
preted from an evolutionary perspective and formed an important interdisciplinary research framework.
Humans have spent almost all their evolutionary history in a natural environment, while urban life is a
phenomenon of the recent past. This attraction, identification and need to connect with nature is thought
to have been preserved in our modern psychology (Kellert & Wilson, 1993).
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Nowadays, humanity is losing its connection to nature (Balmford & Cowling, 2006; Kesebir & Kesebir,
2017; Soga & Gaston, 2021), a phenomenon that is defined as “nature deficit disorder” (Louv, 2006). As
a reason for that, researchers identified as among some of the key reasons the growing level of digitalization
(Kuss & Griftiths, 2017; Michaelson et al., 2020; Pergams & Zaradic, 2007), and a loss of nature experiences
(Kareiva, 2008; Pyle, 1993; Soga & Gaston, 2016). Studies show that students recognize more exotic species
than local ones (Balmford et al., 2002; Genovart et al., 2013; Lindemann-Matthies & Bose, 2008), indicating
that they hardly ever visit nature in their immediate surroundings or have little connection to it. This
alienation between humans and nature is one of the potential explanations for the growing environmental
problems caused by human activities (Jordan, 2009; Ponting, 2007; Vining et al., 2008).

Nature experiences in childhood and adolescence prove to have significant impact on environmental
attitudes, commitments, and actions in adulthood (Cagle, 2018; Chawla, 2020; Chawla & Derr, 2012;
Dettmann-Easler & Pease, 1999; Duerden & Witt, 2010; Tanner, 1980; Wells & Lekies, 2006). However,
other studies show that it is more difficult to change adolescents’ connectedness with nature. (Braun &
Dierkes, 2017; Clayton, 2003; Ernst & Theimer, 2011; Gifford & Sussman, 2012). Because of these inter-
esting findings, we think it is essential to know more about preadolescents’ connectedness with nature
and at the same time gain further insight into possible reasons for their connectedness with and personal
concepts of nature. So far, only few studies focus on preadolescents, and to our knowledge, none include
qualitative data such as self-reported information about the reasons for young persons’ connectedness
with nature (Tseng & Wang, 2020; Zylstra et al., 2014).

Students’ connectedness with nature

Connectedness with nature is an important construct in environmental education, conservation education,
and environmental psychology. Feeling connected to nature is closely related to personal well-being and
mindfulness (Zelenski & Nisbet, 2014). In terms of environmental education, connectedness with nature is
associated with pro-environmental behavior and an increase of positive environmental actions (Kaiser et al.,
2008). Several studies show that environmental education programs can influence participants’ connected-
ness with nature in a positive way (Braun & Dierkes, 2017; Kossack & Bogner, 2012; Lieflinder & Bogner,
2018). In the last 20 years, many instruments were developed to measure people’s connectedness with nature.
The most important instruments in the field of Connectedness with Nature are presented in Table 1.

Table 1. Overview of instruments measuring Connectedness with Nature.

Instrument Authors (year of publication) Purpose of Instrument

Emotional Affinity toward Kals et al. (1999) Measuring people’s emotional motivation for pro-environmental
Nature Scale behavior.

Inclusion of Nature in Self Schultz (2002) Measuring a person’s cognitive dimension of connectedness with

nature direct and explicit, based on the self-expansion model of
close relationships.

Environmental Identity Scale Clayton (2003) Focusing on the role of natural environment in a person’s
self-definition. Here, environmental identity can be determined
by a persons’self-experience, emotional attachment to nature
and personal perception of being similar or different from
nature.

Connectedness to Nature Scale  Mayer and Frantz (2004) Measuring connectedness with nature as an “individual’s affective,
experiential connection with nature”

The Nature Relatedness Scale Nisbet et al. (2009) Measuring a person’s emotional, cognitive and physical connection
to nature. It includes three subscales: self (emotional),
perspective (cognitive) and experiences (physical).

Children Environmental Larson et al. (2011) Measuring children’s perception of nature, children’s interest in
Perception Scale nature and children’s attitudes and concerns regarding nature.
Connection to Nature Index Cheng and Monroe (2012) Measuring four constructs of connection with nature: enjoyment of

nature, empathy for creatures, sense of oneness and sense of
responsibility.
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In our study, we refer to the inclusion with nature concept by Schultz (2002) and applied his
“Inclusion of Nature in Self” (INS) scale (Schultz, 2002) to assess students’ perceived connectedness
with nature. The scale reflects the cognitive dimension of connectedness with nature by indicating
the amount of overlap of a person’s cognitive representation of self with his or her cognitive repre-
sentation of nature. The more overlap both have, the more a person defines him- or herself as part
of nature. The scale is simple to apply, and its test-retest correlations have provided very high reli-
ability between measurement times (Schultz et al., 2004). Also, compared to other multiple-item
scales, the INS scale has been found to be accurate for measuring individual differences in connect-
edness with nature (Lieflinder et al., 2013). The INS scale correlates with other connection with
nature instruments (for example the Environmental Identity scale by Clayton (2003) and the
Connectedness to Nature scale by Mayer and Frantz (2004); see Table 1). Moreover, the same scale
can be used either for children or adults and results from different cultures are comparable (Salazar
et al., 2020). Schultz’ concept of Inclusion of Nature (2002) is based on the self-expansion model of
close relationships by Aron et al. (1992), which assumes that human relationships are built by inte-
grating others into one’s self. It is represented with a Venn-like diagram with seven increasingly
overlapping circles. The total area remains always constant. A perception of closeness as an over-
lapping “self” with another person is consistent with similar approaches in the social psychology
literature (Aron et al., 1992). Schultz (2002) extended this model in a way that it enables the inte-
gration of characteristics and properties of nature into oneself. He, too, chose circles of equal size
for the increasing overlaps. The model is built on the idea that people actively take care of nature
if it is perceived as part of themselves.

Research reveals that several factors have an impact on connectedness with nature: gender, age,
occupation, ethnicity, and time spent in nature. Regarding time spent in nature, for example, studies
show that it is a key factor for a greater connectedness with nature (Braun & Dierkes, 2017; Cheng
& Monroe, 2012; Nisbet et al., 2009; Schultz & Tabanico, 2007). However, only a few studies so far
investigated the possible influence of students” academic level on their connectedness to nature. Most
studies done to date in environmental education research, especially those with questionnaires or
tests, focus only on academic track schools (i.e. university-preparatory schools), often due to easier
accessibility to the schools and higher reading abilities by the students. In general, knowledge and
attitudes of general-education-track students are greatly understudied. This might be a significant
mistake, since a study from Liefldnder et al. (2013) shows that academic track students are more
connected with nature than general track students. In the study reported here we therefore explicitly
chose to focus on both groups. To our knowledge, our study is the first in Austria that also includes
data of general track students and compares the two cohorts. In Austria, after completing elementary
school in 4th grade, students choose between two types of schools: a general track middle school or
an academic track middle school. The former usually continue education in vocational schools and
the latter mostly continue to college/university (Oberwimmer et al., 2019). In general, students are
separated based on their academic achievement in elementary school. Usually, students in general
track schools generally stem from lower income households and their parents more often have a
nonacademic background (no college or university degree) (Pisa, 2019). The curricula in both types
of middle school are equivalent.

The aim of this study is to investigate in depth the connectedness with nature of middle school students
in urban areas, looking at both tracks of education, general and academic. Here, we especially focus on
their individual understanding, on reasons for and perception of their own connectedness with nature,
as connectedness with nature is a key predictor of pro-environmental behavior (Kollmuss & Agyeman,
2002; Otto & Pensini, 2017; Roczen et al., 2014).

Our research questions are 1) How closely are Austrian middle school students (grade 6) connected
with nature? 2) Does the type of school (i.e. general or academic track) have an influence on students’
connectedness with nature? 3) Does the frequency of time spent in nature have an influence on students’
connectedness with nature? 4) Which reasons do they report to explain their level of connectedness
with nature? And 5) How do their reasons and their level of connectedness interconnect?
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Materials and methods

In this study, we used a mixed-method approach. Next to applying quantifying methods in order to
analyze the INS data, qualitative inductive research methods were used, too, in order to gain an in depth
insight into students’ explanations about their levels of connectedness (Mayring, 2010).

Sample and methods

The sample consists of 651 students from ten schools in Vienna, Austria (grade 6, M,,.: 11.63, SD: .85,
45.1% female). 347 students from four general track schools (M,,: 12.04, SD: .81, 45.5% female) and 302
students from six academic track schools (M, 11.28, SD: .51, 46.0% female) participated in the study.
70.4% of students from general track schools and 49.3% of students from academic track schools have
a migration background. The definition of a migration background is applied to students whose mother
and father were both born in a country where students took the questionnaire (Schleicher, 2019). However,
the majority of students from both type of schools were born in Austria (85%). 13.3% of general track
students’ parents and 57.6% of academic track students’ parents finished tertiary education. Most parents
of students from general track schools work in blue-collar occupations (90.2%), while the majority of
parents of students from academic track schools are employed as semi-skilled professionals (32.8%) or
as managers and professionals (52.8%). The questions on migration background and socio-economic
status were selected and analyzed based on the questions used in PISA (Schleicher, 2019). Data collection
was carried out in 2020. The criteria for school selection were their willingness to participate in the
research project and had to be either a general track or an academic track school. All schools are public
middle schools that are supported financially by the government and provide free education. None of
the schools has a focus on specific subjects or offer special education programs. Prior to participation,
students were informed about the aims of the research, duration, procedure, and anonymity of the data.
Participation was always voluntary, and only students whose parents signed consent forms to participate
in the study, were included in the data analysis. Data was collected and analyzed anonymously. Under
Austrian law, approval by an ethics committee was not necessary as this study did not involve patients,
was noninvasive, and participation was voluntary and anonymous.

Measurements

Students completed an anonymous paper-and-pencil questionnaire. The questionnaire included the
environmental attitudes scale “Inclusion of Nature in Self” (INS) (Schultz, 2002), as a direct, explicit
measure for assessing cognitive beliefs and detecting perceived connectedness with nature. The INS relies
on self-report responses and uses a graphical one-item design, represented by seven circle pairs, labeled
“self” and “nature” which differ in the degree of overlap (Figure 1). Students were asked to mark one
circle pair in response to: “How interconnected are you with nature? Choose the picture which best
describes your relationship to nature” Scores range from 1 to 7, with the least overlapping circle receiving
a score of 1 (complete separation from nature) and the most overlapping circle receiving a score of 7
(complete connection to nature) (see Schultz (2002) for details). Four weeks after the INS test, we con-
ducted a retest with 10% of the students. The test-retest reliability for the INS scale provided a Cronbach’s
=.90 (N=53) which is in line with test-retest corrections from Schultz et al. (2004) Cronbach’s
=.90, Cronbach’s a , ..k retest = -94 and Liefldnder et al. (2013) Cronbach’s o , ey retest = -93-

Q1 week retest —

Feedback from students in a pilot phase (n=57, M,.: 12.08, SD: .85) did not highlight any problems with
understanding the INS scale and the accompanying open question.

To further examine students’ individual understanding, perception, and reason for connectedness
with nature, the item was accompanied by an open question in which students were asked to explain
why they chose their specific INS level. Students were also asked to provide some general socio-
demographic information and questions about personal habits concerning nature, such as time spent

outdoors.

O 4 week retest
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Figure 1. One-item INS scale by Schultz (2002).

Data analysis

The INS scale data from the questionnaire were analyzed using the statistical program IBM SPSS Statistic,
version 28. Data obtained were processed at the level of descriptive and inferential statistics. Because
INS is measured on an ordinal scale we used the Mann-Whitney U test to analyze the differences between
students’ connectedness with nature with respect to type of school, frequency of spending time in nature
and age of students. The level of significance is o = .05; the corresponding confidence level is 95%. The
effect size r was calculated according to Field (2013) r=2/Y N, with .10 as a small, .30 as a medium and
.50 as a large effect (Cohen, 1960). Spearman rank correlation was calculated for exploring correlations
between connectedness with nature level, type of school, time spent in nature and age of students. A total
of 658 students’ written answers were transcribed, translated from German to English and subsequently
analyzed using an inductive-deductive analysis approach performing a Qualitative Content Analysis
(Kuckartz & Rédiker, 2019). The analysis was conducted with the Qualitative Data Analysis (QDA)
software MAXQDA 2022, which also allowed a semi-quantitative analysis (e.g., occurrence of technical
terms). Answer categories are derived from the material itself, performing a qualitative in-depth analysis
of the data and inductively established coding categories defined by patterns that emerged in the data.
Some categorizations were later redefined and added based on data material and the theoretical frame-
work. Data that represent less than 2% of answers were not coded. The developed coding guideline
includes a clear category definition and an example from the students’ answers for each category to verify
the transparent categorization. Ten main categories were established, referring to the students’ responses.
Statements were coded into several categories if they applied to more than one category. Anchor examples
are cited from the original questionnaires (see Table 2). The first author and two trained research assistants
applied the coding guideline, which was continuously adapted throughout the analyzing process, involving
iterative reviews, discussions, categorizing, and coding. We conducted an interrater-reliability test, using
Kendall's-W in MAXQDA and a randomly selected sample of 20% of all questionnaires (Kuckartz &
Rédiker, 2019; Mayring, 2010). Kendall's W revealed an “almost perfect” (Cohen, 1960) result (W = .85).

Finally, the categories were related to the INS statements to investigate possible connections between
the students’ connectedness to nature and their self-perceived reasons. Based on the model from
Kossack and Bogner (2012), three response categories were formed for the purposes of data analysis:
low connectedness level (1-3); medium connectedness level (3); and high connectedness level (4-7).
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Table 2. Coding guideline (=651, 658 statements) and examples from the students’ answers for each category.
Data that represent less than 2% of answers were not coded.

Category Definition Example

1. Positive Attitudes toward Nature  Positive attitudes, feelings Because it feels good when one is in nature.
(male, 12 yrs)

2. Negative Attitudes toward Nature Negative attitudes, feelings I do not like nature so much. (male, 12 yrs)

3 Low frequency of Contact with Little time spent outdoors I do not have time for nature. (male, 13 yrs)

Nature
4. High frequency of Contact with A lot of time spent outdoors Because | am often outside in nature, mostly
Nature in the forest. (male, 11 yrs)

5. Living Close to Nature Own garden, home close to forest etc. /live close to a forest. (female, 12 yrs)

6. Activities/Hobbies in Nature Outdoor activities/hobbies I love to walk with my dog in nature and be
with my horse out in the fresh air.
(female, 11 yrs)

7. Importance of Nature Importance of nature as an ecosystem Because nature is important for all living

(ecocentric view) organisms. (female, 11 yrs)

8. Influence of Family and Friends  Influence of friends and relatives Because | often go into nature with my
family. (female, 12 yrs)

9. Interest in Nature Curiosity about nature Because | think, things in nature are exciting
and interesting, for examples animals
and plants. (female, 11 years)

10. No Interest in Nature No curiosity about nature | am not interested in nature. (female, 12 yrs)

11. Environmental Awareness and Commitment to environmental/ Because | keep nature clean. (male, 11 yrs)

Protection nature/animal protection

Results

Results are divided into two main sections: quantitative results of the middle school students’ connect-
edness with nature and qualitative results of students’ explanation of their connectedness with nature.

Quantitative results: Middle school students’ connectedness with nature

The study shows that Austrian middle school students from an urban area in grade 6 have on average
medium to high INS-scores (M=4.30, SD=1.70, n=651).

Our comparison of the INS scores (7-points scale) showed that general track students scored sig-
nificantly lower on the INS scale (n=354; M, = 4.00) compared to academic track students, r=0.14)
see Figure 2.

General track students are on average older (n =354, M, 12.04, SD:.81) compared to academic
track students (n=297, M, 11.28, SD:.51). To find out whether the age difference introduced bias
into the main analysis, we performed an additional analysis, including students in the 11-12 age
range only from both cohorts. Results showed that the difference was still statistically significant
between groups r=0.11), therefore we can conclude that age is not a predictor. Regarding their time
spent in nature, results show that students spending less time in nature (0 - 3 days) (n=326; My, =
4) have a significantly lower INS score than students who spent more time in nature (4—7 days)
(r=0.23), see Figure 3.

When comparing students’ effective time spent in nature (0 - 7 days), results show that general track
students (n=332; M, = 3) spent significantly less time in nature than academic track students (r =.30),
see Figure 4.

Next to that, our comparison of frequency of time spent in nature (0-7 days) showed that younger
students spent significantly more time in nature (n=510, My, = 3.00) compared to older students
(r=0.17). Additionally, younger students (n=>537,M,, = 4.00) have a statistically significantly higher
INS-score compared to older students (r=0.15).

Spearman’s rank correlation was computed to assess the relationship between reported INS-scores,
time spent in nature, type of school, and age of students. The results are presented in Table 3. The INS
is significantly positively correlated with frequency of time spent in nature rs (651) =.378, p <.001, type
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(n=302), Mann-Whitney U, ***significant at p <.001.
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Figure 4. Differences in frequency of time spent in nature according to the type of school (n=651; general track students (n=347),
academic track students (n=302), Mann-Whitney U, ***significant at p <.001.
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Table 3. Correlation between INS, time spent in nature and school (n=651),
Spearman’s, ***significant at p <.001.

1. 2. 3. 4.
1. INS .378%* 144 - 165**
2. Time spentin Nature - .300%* -.250%*
3. Type of School - -.503*%*

4. Age -

Negative Attitude towards Nature N 22
No Interest in Nature NN 32
Environmental Awareness I 40
Interest in Nature . 42
Influence of Family and Friends I 45
Importance of Nature I 56

Categories

Activities/Hobbies in Nature I 36
Living close to Nature I 04
Low frequency of Contact with Nature ~EEEG_—_———— |04
High frequency of Contact with Nature I 163

Positive Attitude towards Nature I 243

0 50 100 150 200 250
Numbers of answers

Figure 5. Students’ explanation of their connectedness with nature (n=651).

of school rs (651) = .144, and significantly negatively correlated with students’ ages rs (651) = —.165,
The frequency of time spent in nature is significantly positively correlated with the type of school
rs (651) = .300, and significantly negatively correlated with student age rs (651) = —.250, Type of school
is significantly negatively correlated with student age rs (651) = —.503.

Qualitative results: Students’ explanations of their connectedness with nature

When students were asked to explain their connectedness with nature, 658 answers were received in
total. The responses were assigned to a total of eleven main categories. Figure 5 illustrates how often each
category was found in the students” answers.

Positive attitudes toward nature

Positive attitudes toward nature are the most frequently mentioned explanations for students’ connect-
edness with nature (25.9% of all answers). Students express various positive emotions, such as sympathy,
empathy, and respect toward nature. 46.2% of answers in this category stem from general track students
and 53.8% from academic track students. Examples included:

o Ilove animals like deer, eagles and snakes. Nature is always quiet. male, 11 yrs, academic track
o Because I love nature, plants, trees, fresh air. male, 12 yrs, general track

Students also mention esthetic components of nature such as:

o Nature is beautiful. female, 11 yrs, academic track
o I think trees and plants are beautiful! male, 11 yrs, general track
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High frequency of contact with nature

High frequency of contact with nature is students’ second-highest mentioned category (17.4% of answers)
as explanation for their INS score. 24.6% of answers in this category are mentioned by general track
students and 75.4% by academic track students. Time spent outdoors is an important value for these
students. For example:

o Because I much prefer being outside and enjoying nature than being at home. male, 12 yrs, academic
track
o Because I am often in nature (forest, meadow). female, 11 yrs, general track

Low frequency of contact with nature

The third most mention explanation (11.1% of all answers) is a low frequency of contact with nature.
44.2% of answers in this category are from general track students and 55.8% are from academic track
students. Students often explain the low frequency of nature contact with a lack of time, as can be
seen here:

o Iam rarely in nature because I don’t have the time. female, 11 yrs, general track
o Because I have to go to school every day and only have time to go outside at the weekend, sometimes
not. male, 13 yrs, academic track

On the contrary, some students explain that they spend most of their free time indoors on purpose.
Often, they mention screen time as their reason for a low frequency of contact with nature:

o Ispend most of my time at the computer or mobile phone and rarely go outside. male, 11 yrs, general
track

o I prefer to stay at home and play computer games. male, 14 yrs, general track

o Ilike to play games on my smartphone, and when I get bored, I go into nature. male, 11 yrs, academic
track

Living close to nature

Some students explain their connectedness with nature by referring to living close to nature (10% of all
answers). 30.6% of answers in this category are from general track students and 69.4% are from academic
track students. They live close to nature, or they have a garden, plants or pets:

o We have many plants on the patio, and I spend a lot of time there. male, 11 yrs, academic track

o Because I love nature and I have pets at home. male, 11 yrs, general track

o Every day after school I go into the forest close to our garden. In the garden, we have raised garden
beds and apple trees. male, 11 yrs, academic track

Some students mention living close to a forest or park:

o 1 go to the forest three times per week. male, 11 yrs, general track
o Because I often go in the park after school. female, 11 yrs, academic track

Some students mention they had lived close to nature before they moved to the city:

o In Vienna, I do not feel so close to nature, but in Poland, where I lived before, we lived in a village,
and I felt more connected with nature. female, 12 yrs, general track
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o Inthe land where my parents come from, we have a house with a garden and trees. I go there twice
a year. male, 12 yrs, academic track

Activities/hobbies in nature

Students also describe their connectedness with nature referring to activities and hobbies undertaken in
nature (9.2% of answers). 16.1% of answers in this category are from general track students and 83.9%
are from academic track students. For example, they mention playing in nature or practicing hobbies
in nature:

o I often go outside with my friends, and I often play in the forest. male, 12 yrs, general track

o Doing sports in nature (for example because I love to go mountain biking). male, 12 yrs, academic track

o Because I like to walk in nature and imagine what is there, for example insects, beetles, trees, plants,
waters and so on. female, 11 yrs, academic track

Importance of nature

Only a few students (6.1% of answers) describe their connectedness with nature from an ecocentric point
of view on nature. 93.2% of answers in this category are from general track students and 6.8% are from
academic track students. In their reasoning, nature is not only important for humanity but also for other
living organisms:

o Because the environment is important for all of us and I would like to help. male, 13 yrs, general track
e Because nature is important for humanity, and if you throw waste into the sea, 1000 fish (and other
animals) can die. female, 12 yrs, academic track

Some students mention air and oxygen:

o Nature is important for us because trees produce oxygen, and we need that. male, 12 yrs, general track

o I want to do something about not cutting down trees because the leaves make oxygen and if we
do not have leaves on earth or they cannot grow, we do not have fresh oxygen. female, 11 yrs,
general track

Influence of family and friends

Only 4.9% of the answers refer to the influence of their close family, grandparents and friends when
describing their connectedness with nature. 37.8% of answers in this category are from general track
students and 62.2% are from academic track students.

o Because I always go outside with my family. female, 11 yrs, general track
o I go hiking with my mother every free afternoon. female, 12 yrs, academic track
o It is best to be outside and with friends. female, 11 yrs, academic track

Interest in nature

We sorted 5.5% of answers into the category interest in nature. 79.2% of answers in this category are from
general track students and 20.8% are from academic track students. Students describe their connectedness
as curiosity about nature; they would like to learn more about nature:

o Because I am interested in nature and can learn new things. female, 11 yrs, general track
o Because I am very often in nature, and I am interested in what happens there. male, 12 yrs, academic track
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Environmental awareness and protection

We allocated 3.3% of answers to the category environmental awareness and environmental protection.
75.0% of answers in this category are from general track students and 25% are from academic track
students. Some students mention a loss of biodiversity:

o I do not want to pollute our world so that animals will not die, for example polar bears, penguins.
female, 11 yrs, academic track

o Because the environment is very important, and many animals are becoming extinct, I love animals
so I will do everything in my power to save them. male, 12 yrs, general track

Some students mention pro-environmental behavior:

o Because I am careful with nature, so I take care of nature. female, 12 yrs, general track
o Because the environment is important for all of us, and I would like to help. male, 11 yrs, academic track

No interest in nature

Only a few answers (4.3%) were categorized into the category “No Interest in Nature”. 90.6% of answers
in this category are from general track students and 9.4% are from academic track students. Some exam-
ples are:

o Because unfortunately, I do not care! male, 11 yrs, general track
o Because I am more interested in other things than nature. female, 13 yrs, academic track

Negative attitudes toward nature

Only a very few students (2.3% of answers) express negative emotions toward nature, such as fear or
boredom. 56.6% of answers in this category are from general track students and 44.4% are from academic
track students.

o Because it is boring. male, 11 yrs, general track
o Iam afraid of nature. male, 12 yrs, academic track

Some students mentioned a dislike of insects:

o I hate insects and I don’t care about nature. male, 13 yrs, general track
o Ido not like nature because you can find many insects there. female, 11 yrs, academic track

Linking students’ explanation of their connectedness with nature with their INS level

In a more in-depth analysis, we compared students’ explanation of their connectedness to nature with
their INS level (Table 4).

Clearly, students with a high INS score (5-7) and a middle INS score (4) particularly often stated
positive attitudes toward nature and reported higher frequencies of contact with nature as the reason
for their level of connectedness with nature. Students with lower INS scores (1-3) most often mentioned
low frequencies of contact with nature, and consequently, only a few students with lower INS scores
mentioned activities in nature to explain their connectedness with nature. Students with lower INS
scores often reported no interest in nature as an explanation for their low connectedness with nature
(Table 4). Students with a high INS score (5-7) and middle INS score (4) mostly explained their con-
nectedness with living close to nature, activities, and hobbies in nature (anthropocentrism). In the
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Table 4. Students’Explanations of their Connectedness with Nature in comparison to their INS level, Pearson’s
Chi-square test p. significant p-values are shown in bold, difference is significant at level p <.001**.

Low INS Middle INS score High INS
Total score (1-3) (4) score (5-7)
Category N f(f%) f (f%) f(f%) P
Positive Attitude toward 243 34 (14) 63 (25.9) 146 (60.1) <.001
Nature
High frequency of 163 17 (11.5) 48 (27.9) 98 (60.2) <.001
Contact with Nature
Low frequency of Contact 104 63 (60.6) 29(27.9) 12(11.5) <.001
with Nature
Living close to Nature 94 13(12.7) 28(29.1) 53(58.2) <.001
Activities/Hobbies in 86 8(9.3) 30(34.9) 48 (55.8) <.001
Nature
Importance of Nature 56 6(10.5) 7(12.3) 44 (77.2) <.001
Influence of Family and 45 10(22.2) 17 (37.8) 18 (40.0) .230
Friends
Interest in Nature 42 10(19.2) 12(23.1) 30(57.7) 104
Environmental 40 7(17.5) 10 (25) 23 (57.5) <.001
Awareness
No Interest in Nature 32 31(96.9) 1(3.1) 0 <.001
Negative Attitude toward 22 15(68.2) 7(31.8) 0 <.001
Nature

case of ecocentrism, we found the importance of nature mostly mentioned by students with high INS
scores. Moreover, the category “importance of nature” shows the biggest gap between students with
high, middle, and low INS scores. Difference between students with different INS levels (high, middle,
and low) and categories based on their explanation for nature connectedness proved to be statistically
significant, for all categories except for the categories “Influence of Family and Friends” as well as
“Interest in Nature”. (Table 4).

Discussion

Young people are vital stakeholders in behavioral change toward a more sustainable future. Connection
with nature is considered an important factor in behavioral change toward a more sustainable lifestyle.
Studies indicate that it correlates positively with self-reported pro-environmental behavior (Dutcher
etal., 2007; Kals et al., 1999; Kollmuss & Agyeman, 2002; Otto et al., 2019; Roczen et al., 2014) and might
therefore be a determining factor that should be fostered in formal or informal ESD contexts. Because
of this, the aim of this study was to investigate in depth the connectedness with nature of middle school
students in grade 6 in urban areas in Austria. We chose grade 6 because so far, only few studies focus on
preadolescents, and to our knowledge, none include qualitative data (Tseng & Wang, 2020; Zylstra et al.,
2014). We were particularly interested in general track students who are still greatly understudied. We
were also interested in comparing the two school tracks, general and academic. Our second focus was
an in-depth analysis of students’ individual reasoning and personal perceptions of their own connect-
edness with nature.

Middle school students’ connectedness with nature

In answer to our first question about how Austrian middle school students are connected with nature,
the results show that participating middle school students in Austria show middle to high INS scores
(M =4.45), which is in line with previous studies (Braun & Dierkes, 2017; Bruni et al., 2017; Frinkel et al.,
2019; Lieflainder & Bogner, 2014). Bruni and Schultz (2010) reported that 10- to 11-year-old students
from California (U.S.) had INS scores of 4.45 on average, which is almost the same average level of
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connectedness as our Austrian students. It indicates that preadolescent students are still more connected
with nature than adults or teenage students over 12 years.

Middle school students’ connectedness with nature related to the type of school

However, in our present research, although all students were in grade 6, their age ranged from 10 to
14 years. This was mostly due to older students in the general track school. In Austria’s school system,
students must repeat the whole grade if they fail several classes. Students who attend grade 6 at 13 years
or older repeated at least one grade. This may have many reasons, above all presumably language barriers:
students with immigrant roots on average have a poorer knowledge of the German language and thus
have more difficulties following the lesson. Thus, sixth-grade students in our sample that stem from
academic track schools were on average younger than in the general track schools. Related to age, we
found that younger students (11-12years) had significantly higher INS scores than older students
(13-14years). Similar results were reported by previous studies (Braun & Dierkes, 2017; Liefldnder &
Bogner, 2014), suggesting that environmental programs are more effective with students under 12. We
found a statistically significant difference concerning the INS level between students in general and
academic track schools. To find out whether the above reported age difference introduced bias to our
results, we performed an additional analysis, only including 11-12-year-old students from both cohorts.
Results showed that the difference was still statistically significant between groups, therefore we can
conclude that age is not a predictor in our study groups. The differences in connection with nature among
general and academic middle school students was also found in a German study conducted by Liefldnder
etal. (2013), that found statistically significant differences in connection with nature in favor of academic
track middle school group of students.

Middle school students’ connectedness with nature related to time outdoors

In addition, our results also show that students from academic track schools spent more time in nature
than general track students. Time spent outdoors is a strong predictor for connectedness with nature
(Frankel et al., 2019; Schultz, 2002). Hence, the differences in INS outcomes between students of these
two types of schools require a more complex explanation. Austria is one of eight countries in the
Organization for Economic Cooperation and Development (OECD), where students are differentiated
at age 10 based on their achievements in a primary school (Pisa, 2019). However, formal entrance exams
are not obligatory, and parents can influence the school choice. Often parents with a higher socioeco-
nomic status prefer that their children attend higher-achieving schools (academic track schools) that
cater to students who are on track to attend university (Oberwimmer et al., 2019). Parents with lower
income and lower levels of formal education often have fewer opportunities to attend recreational outdoor
activities in nature outside of urban areas, which could partially explain our findings. In our study, stu-
dents from general track schools reported spending more time indoors and rather attend activities in
local city parks. Studies from Seattle and San Diego (U.S.) (Tandon et al., 2012) and Finland (Kantomaa
et al., 2007) also show, that students with a lower socio-economic status spend more time indoors.
General-track students also show lower INS score in studies from Lieflander et al. (2013), and Bruni and
Schultz (2010); their results indicate that higher INS scores of students are positively related to a higher
level of education of their parents. One solution might be that these deficits could be partially offset by
education. Formal or non-formal education programs alike should offer more opportunities to increase
direct nature experiences (for example field trips or camps) for this group of students. This could include
forests and meadows, but also nature environments in urban areas, like parks and gardens. ESD with
direct nature experiences should be an explicit part of the curriculum for general track middle school
students and should not merely be considered an extra-curricular activity. Here we propose place-based
education, an educational approach based on the idea of actively linking schools with their local com-
munities (Cincera et al., 2019; Smith, 2002; Sobel, 2004). Additionally, it is essential that students can
also experience nature in their free time and not only in an education context. Here, federal states, cities,



194 P. BEZELJAKET AL.

and municipalities could provide free offers for nature experiences such as free transport and entrance
to national parks, nearby forests, or lakes. These offers should not only be granted for students alone but
for whole families and communities.

One of the reasons for differences in INS scores between students could also be due to diverse cultural
backgrounds. Most of the participating students (83%) were born in Austria but 70.4% of student from
general track schools and 49,3% of students from academic track schools have migration backgrounds.
Some students who were not born in Austria mention they had lived close to nature before they moved
to Vienna (see student’s answers in chapter “Lining close to nature”).

Middle school students’ explanation of their connectedness with nature

An in-depth qualitative analysis of the students” individual reasoning and personal perceptions of their
connection with nature reveals different understandings of the concept of connection to nature. Our
findings show that a higher frequency of contact with nature and a positive attitude toward nature are
the most common explanations of students’ connectedness to nature. The higher the frequency of contact
with nature is also consistent with the quantitative part of our results. Students’ reasons for connectedness
with nature are very diverse and interconnected with their level of connectedness with nature.

Students that are more connected with nature mention frequent activities in nature and often explain
that they live close to it. Students less connected to nature rarely mentioned activities in nature, which
could be explained by the so-called “extinction of experiences” (Pyle, 1993). Studies show that people
who live far from nature or close to degraded areas spend less time outside (Neumayer, 2003; Soga &
Gaston, 2016). However, that should not be the case in our study, since the study was conducted in
Vienna, where 53% of the area is covered with green areas and water bodies (Vienna City Statistical
Yearbook, 2020). Students who explained their low INS score with a low frequency of contact with nature
often mentioned that they preferred to spend their time online or at the computer and smartphone and
that they do not have any time for nature, here we found no difference between general and academic
track schools. Bruni and Schultz (2010) and Larson et al. (2019) also found that students who reported
spending more time outdoors have a higher connectedness with nature. Time spent in nature is proven
to be one of the most important factors affecting students’ connectedness with nature (Frinkel et al.,
2019; Kals et al., 1999; Mayer et al., 2009; Schultz & Tabanico, 2007). The issue here is how students spend
their time in nature and what they understand by the term nature. Understanding the concept of nature
is essential for understanding the concept of connectedness to nature. The links in the perception of the
concept of nature and connectedness to the perception of connectedness to nature need to be further
explored. In conclusion, we would like to add that the results of our study have clearly shown the impor-
tance of complementing quantitative scales with open-ended questions to clarify students’ understanding
and perception of constructs, in our case, connectedness to nature. Additionally, different reasons lead
students to the same result on the INS scale; in order to find out how formal or informal teaching inter-
ventions can possibly increase connectedness with nature or pro-environmental behavior we need to
know their motivations, reasons, and perceptions of connectedness with nature in greater detail.

Limitations

The study was conducted with students living in an urban area, but it would be interesting to compare
the results with preadolescents from rural areas, too. To get a better insight into students’ connectedness
with nature, various scales about connectedness with nature could be implemented in future research.
One of the limitations of the study is that we did not conduct additional interviews with the students in
order to get more in-depth information about their personal conceptualization of the concept connect-
edness to nature. For example, it would have been interesting to find out more about the concept of the
term nature of those students that indicated a low INS score and reported that they do not care about
nature. In general, more qualitative data about students’ understanding of the concept of nature and
about their activities in nature would additionally help in understanding preadolescents’ connectedness
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with nature, especially to better understand the difference between the two types of schools. A limitation
of the study is also that we were not able to further investigate the cultural background of students that
were not born in Austria. Students’ roots in other countries might also be a reason for the differences in
their level of connectedness with nature and understanding of connectedness with nature (Frinkel et al.,
2019). Another limitation might be the fact that when students were asked about their time spent out-
doors, they were to report how many days per week on average they spent outside in nature. Larson et al.
(2019) suggests that it is better to ask about hours per day; this way students can more easily calculate
their time outdoors. Also, instead of questionnaires using an open-ended question, it would be interesting
to use nature diaries, in which students can describe their time outdoors, their activities and their con-
nectedness with nature in detail (Ardoin et al., 2020; Michaels et al., 2007).

Conclusion

Our study shows that students from urban middle schools in grade 6 on average have medium to high
INS scores. Academic track students’ connectedness with nature was significantly higher than general
track students. Also, the more time students spent outdoors the higher they report their connection to
nature. Therefore, especially general track students at preadolescent age might benefit from more time
in nature, preferably through an environmental program with direct nature experiences. This is also
indicated in students’ explanations for their self-reported connectedness with nature. Therefore, we
suggest that direct nature experiences should be part of the curriculum for middle school students, not
only in biology lessons but possibly interdisciplinary based on the place-based education approach, where
students can learn and be in touch with their local environment. Our research also indicates that the
reasons for feeling connected to nature are diverse and seem to highly depend on positive attitudes toward
nature and time spent in nature. Here, we suggest that additional open questions should accompany
quantitative research scales more frequently to get a broader and more detailed view of the topic. Our
research is based on the INS Model, in which the main idea is that people actively protect nature only if
they perceive themselves as part of it (Schultz, 2002). Our results indeed show that students who perceive
themselves as part of nature often describe their high connectedness with activities and hobbies in nature.
Students who live close to nature detect the importance of nature for humans and other living organisms.
Therefore, loving and feeling connected to one’s (local) environment might apparently help to protect
nature more effectively. However, at the same time our data suggest that it probably needs a whole-of-
society approach with policy decisions that enable people to spend (more) time in nature, for example
through free education programs based on the place based education. This will become increasingly
important in the near future as it is estimated that by 2050 two out of three people are likely to live in
cities or other urban centers (United Nations Population Division, 2019), where access to nature will be
even more difficult.
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