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Abstract  

World-wide concerns about human impact on the environment have led to the in 2015 formalized 

Paris Agreement and the global Sustainable Development Goals. All generations are needed to 

achieve these targets. Thus, young people need to receive appropriate, sustainability-focused 

education. Even though higher education institutions respond to this demand, students still lack 

motivation for sustainable actions. To increase knowledge about this issue, I investigated 

motivation for pro-environmental behaviour in combination with nature-connectedness - a factor 

that has not yet been linked with it. In a sample of 208 students, I analysed the correlations 

between the connectedness to nature scale (CNS) and the motivation toward the environment 

scale (MTES). I found correlations, meaning that students who were strongly connected to 

nature, tend to be more motivated to engage in pro-environmental behaviour as well. However, 

this does not imply a causal relationship. I also found that students in programs with a main focus 

on environmental topics scored higher on the CNS and (most categories of) the MTES than other 

students, and females scored higher than males. Most of the overall mean scores were aligned 

with previous research. However, there is still space for improvement and more research needs to 

be done. Thus, I recommend future research to use the CNS and MTES in student populations. 

Moreover, I advise higher education to provide each student with Education for Sustainable 

Development (ESD). It could be beneficial to focus on critical thinking and active, experiential 

learning in ESD, possibly with the usage of outdoor education.  

Keywords: Connectedness to Nature Scale (CNS), Education for Sustainable Development 

(ESD), higher education, Motivation Toward the Environment Scale (MTES) 
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Introduction  

In roughly 200 years, our greenhouse gas emissions have been increasingly changing the global 

climate (Wright & Nyberg, 2017). This has devastating consequences for all areas of our 

civilization, now and in the future (Mann, 2014). Human impact affects ourselves, as well as 

other life on Earth. Nowadays the world has to deal with mass species extinction (e.g. Muscente 

et al., 2017), worsening ocean acidification, sea level rise, storms and droughts (Hansen, 2009). 

In an attempt to radically change the world towards sustainability, 184 countries have ratified The 

Paris Agreement, which was discussed in 2015. The main aim of this agreement was to keep the 

temperature rise well below 2°C (in comparison to pre-industrial levels) this century, and to 

pursue efforts to limit it to 1,5°C (UNFCCC, 2018). During the same year as The Paris 

Agreement, the United Nations adopted a list with 17 global “Sustainable Development Goals” 

(SDGs), which nations aim to reach by 2030. These sustainability challenges ask for a 

transformation in how we think and act. According to UNESCO1, (young) people have to become 

sustainability change-makers: “They require the knowledge, skills, values and attitudes that 

empower them to contribute to sustainable development. Education, therefore, is crucial for the 

achievement of sustainable development” (2017).  

Besides the fact that we need younger generations to help achieving the SDGs and the targets of 

the Paris Agreement, they are also the ones that will suffer the most from increasing 

environmental, social and economic problems. Learning about sustainability can prepare the next 

generation to cope with these challenges (Redman et al, 2018). More and more research is being 

done on sustainability in education (e.g. Merritt et al., 2018; Redman et al., 2018) and educational 

institutes are responding to the demands of society to address sustainability issues (Stephard, 

2015). Especially higher education2 makes progress. For example, a study from 2017 showed that 

76% of higher education institutions (HEIs) had at least one centre  or office that specifically 

focuses on sustainability (AASHE3, 2017).  

                                                           
1 UNESCO is the United Nations Educational, Scientific and Cultural Organization. More information is to be found on 

https://en.unesco.org/ (accessed on 6 January 2019). 
2 The definition of higher education in this study is “formal learning that occurs after upper-secondary education, 

usually provided by universities, universities of applied sciences, academies, institutes of technology or the 

equivalent”. 
3 AASHE is the Association for the Advancement of Sustainability in Higher Education. More information is to be 

found on https://www.aashe.org/ (accessed on 22 May 2019). 

https://en.unesco.org/
https://www.aashe.org/


NATURE-CONNECTEDNESS AND MOTIVATION FOR PRO-ENVIRONMENTAL BEHAVIOUR   |   T.C. HOGENBOOM 

 

8 
 

Despite the attempts of HEIs to teach about - and act on - sustainability issues, research showed 

that there is still much room for improvement among students (Perrault & Clark, 2016). The 

problems are two-sided: firstly, student behaviour is oftentimes far from sustainable. For 

instance, a survey study showed that students use sustainable travel methods (off-campus) only 

half of the time and that they use reusable shopping bags even less than half of the time. 

Moreover, the survey showed that students often print documents one-sided instead of two-sided 

(Heeren et al, 2016). Secondly, not just students’ behaviour turns out to be unsustainable: 

Kagawa (2007) found that they tend to be pessimistic as well. According to numerous students, 

environmental disasters will happen, no matter their actions. This is problematic, considering the 

urgency of the sustainability problems – if individuals adopt more sustainable behaviours, it 

certainly has a positive impact on the environment (Osbaldiston & Schott, 2012).  

The conclusions above illustrate that there is a lack of success in motivating students to include 

more sustainable behaviours in their lives (Perrault & Clark, 2016). The idea that low 

motivation levels are a key factor, is aligned with findings of other studies. Motivation is 

defined as “the psychological force that enables action” (Touré-Tillery and Fishbach, 2004, p. 

328) and is seen as a critical factor in behavioural change. In order to understand how action 

happens, one should focus on motivation (Kruglanski, 2017).  

As a matter of course, I am aware of the fact that the global sustainability targets will not be 

achieved with individual behavioural change alone. The environmental problems we face 

nowadays are not seldom seen as the biggest challenges of our time (e.g. Szombatfalvy, 

2010). Therefore they require also big shifts in political courses (O'Riordan & Voisey, 2007) 

and thereby changes in legislation world-wide. Furthermore, corporate sectors need to create 

more sustainable discourses (Sharma & Starik, 2002). Nevertheless, regarding the scope of 

my study it is not possible to analyse these factors as well. Thus, I decided to make 

“individual motivation for pro-environmental behaviour” the main focal point of the present 

study. 

Studies have shown that people’s motivation depends on several factors, such as choice 

opportunities or a challenging environment (Ryan & Deci, 2000). However, not all of these 

factors have been studied yet: especially when it comes to pro-environmental behaviour, there is 
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still a lot to discover. Therefore I investigated the relationship between motivation for pro-

environmental behaviour and a relatively new factor in this area, namely “nature-connectedness”. 

I chose nature-connectedness, since it is proven to be correlated with well-being (Howell et 

al., 2011) as well as with environmentally-friendly behaviour (Klaniecki et al., 2017). 

However, the latter researchers acknowledged that this correlation is not well -understood 

yet, and that more research has to be done in order to fully grasp it.  

The aim of the study and how to reach it 

Because of the conclusions I mentioned above, the aim of the present study is “increasing 

knowledge about nature-connectedness and motivation for pro-environmental behaviour, in the 

context of higher education”. 

In order to reach the aim, I decided to investigate the correlation between two existing scales 

that have not yet been compared: the Connectedness to Nature Scale (CNS) (Mayer & 

Frantz, 2004) and the Motivation Toward the Environment Scale (MTES) (Pelletier et al., 

1998). Since I aimed at the development of higher education, my target group was students 

in their bachelor, master or doctoral phase who currently study at an HEI. 

The data I collected gave me the opportunity to analyse more factors than only the 

correlation between the scales, with the opportunity to gain even more knowledge about the 

investigated topics. Therefore I also analysed students’ mean scores on both the CNS and 

MTES. Finally, I investigated whether females scored differently on the scales than males, 

and if students in environmentally focused programs4 had different scores than other 

students. 

Research questions and hypotheses  

My main research question was:  

“Is there a statistically significant correlation between higher education students’ scores on 

the Connectedness to Nature Scale and the Motivation Toward the Environment Scale?”.  

                                                           
4 In this document, students in a program with the words “nature”, “environment(al)”, “ecology” and/or 

“sustainability” in its name, are considered “students in environmentally focused programs”. I will explain this 

further in section 4.4.5. 
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My hypothesis was “there is a significant correlation between the scores of higher education 

students on the CNS and the MTES”. More specifically, I expected that the higher students 

would score on the CNS, the higher they would score on the most self-determined 

motivation types of the MTES. On the other hand, I expected that these high scores would 

also be correlated with lower levels of non-self-determined motivation (more information 

about these motivation types is to be found in section 1.2).  

As I previously mentioned, I studied more factors than only the correlation. Therefore , my 

sub-questions were: 

- How connected to nature are higher education students, on average?  

- How motivated for pro-environmental behaviour are higher education students, on 

average? 

- Are there differences in the scores on the CNS and MTES, between genders? 

- Are there differences in the scores on the CNS and MTES, between students in non-

environmentally focused educational programs and students in environmentally 

focused educational programs? 

Since the CNS and MTES have highly specific values, the sub-questions did not lend 

themselves for a straight-forward hypotheses. However, further in this document I will focus 

on previous studies and how they relate to my findings. 

Structure of this document 

The structure of this document is as follows: the first part consists of a literature review, in 

which I discuss the background theories of the CNS, the MTES and the connection with 

higher education. All of these three chapters end with a brief conclusion.  

The second part of the document contains all information about the present study – starting 

with the methodology, followed up by the results and a chapter with the discussion and 

conclusion. The following (and final) chapter contains recommendations for further 

research, as well as implications for higher education. The chapters in the second part, 

chapter 4 until 7, do not contain separate conclusions, since they all lead towards the final 

conclusions and recommendations. 
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Part I: 

Literature Review 
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1. Motivation and Pro-environmental Behaviour  

As I mentioned in the introduction, we have pushed Planet Earth to its very limits. Firstly, human 

activities have already caused approximately 1°C global warming, which is increasing at a fast 

rate (IPCC, 2018). Moreover, our demand for food, water and natural resources has changed 

ecosystems more rapidly during the past 50 years, than at any other time in human history 

(Rockström et al, 2015). No matter their severity, these are only a few examples of the 

devastating impact people have on the planet. It is evident that we need to decrease this impact, in 

order to make our planet liveable for humans and other species in the future. We need to live 

more sustainable. The definition that I used for the word “sustainability” in my research, is as 

follows: 

“Sustainability is a dynamic equilibrium in the process of interaction between a 

population and the carrying capacity of its environment such that the population develops 

to express its full potential without producing irreversible adverse effects on the carrying 

capacity of the environment upon which it depends” (Ben-Eli, 2018, p. 1340). 

Developments such as the Paris Agreement and the global SDGs show that there is an 

international political concern and willingness to create a more sustainable world. Moreover, it 

has become a popular research topic. Whereas sustainability used to be merely a natural research 

issue, nowadays a considerable amount of academics are active in fields like environmental 

psychology and environmental education. Factors that have an effect on (intended) pro-

environmental behaviour are relevant focal points of the latter research fields (Sass et al., 2018). 

1.1 Behavioural change 

In environmental education, the focus is usually on raising awareness and knowledge. However, 

Hungerford & Volk found that these factors generally do not lead to pro-environmental 

behaviour. Even though gaining knowledge is an important starting point, students should also 

get the opportunity to develop a sense of “ownership” and “empowerment” (1990, p. 267). 

According to Hungerford & Volk, this will make them more invested in the environment and will 

make them eager to become active, responsible citizens (1990). 

These findings are aligned with other research. Sheldon & Elliot (1999) found that the more a 

goal is consistent with someone’s interests and core values (sense of ownership), the more likely 

it is that this person will put sustained effort into achieving it. 
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Social researchers Deci & Ryan investigated which psychological processes are responsible for 

the (failure of) achieving goals. Their “Self-Determination Theory” or “SDT” (1985), in which 

motivation is a central topic, is also the ground theory of the previously mentioned MTES 

(Pelletier et al, 1998), that I used in the present study. Hence, the next section is all about the 

SDT, followed up by an explanation of the MTES and why these theories matter for students’ 

behaviour towards sustainability. 

1.2 The Self-Determination Theory 

In scientific literature, popular concepts about motivation are “intrinsic” and “extrinsic” 

motivation. In short, the former refers to motivation and behaviour that is driven by internal 

values or beliefs, whereas the latter is about external factors – such as external rewards (e.g. 

Plotnik & Kouyoumjian, 2011).  

Nevertheless, humans are usually not only driven by these two motivation types. According to 

Ryan & Deci (2000), the concept is more complex and can differ per situation. Therefore the 

SDT aims to provide a more “differentiated approach to motivation” (p. 69). Thus, it focuses on 

what type of motivation is present at any given moment. The SDT gained worldwide recognition 

and got backing by a considerable amount of scholars (e.g. Manganelli et al., 2019; Pelletier et 

al., 1998; Reeve, 2002; Robson & Hardy, 2018; Sass et al., 2018).  

Deci & Ryan argued that there is a wide continuum of motivation types that move a person to act, 

with on the left end of the spectrum “amotivation” and the other end “intrinsic motivation” (1985; 

2000). The self-determination continuum is to be found in Table 1 below. 

Table 1 

The self-determination continuum, based on Ryan & Deci (2000) 

Behaviour  Non self-determined   → Self-determined 

Motivation 

Type 

Amotivation Extrinsic Motivation Intrinsic 

Motivation 

Regulation 

Type 

Non-

Regulation 

External 

Regulation 

Introjected 

Regulation 

Identified 

Regulation 

Integrated 

Regulation 

Intrinsic 

Regulation 

Perceived 

Locus of 

Causality 

(PLOC) 

Impersonal External Somewhat 

external  

Somewhat 

internal 

Internal Internal 
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As becomes visible in Table 1, motivation is also influenced by other factors than the specific 

motivation types. The first one is “perceived locus of causality” or “PLOC”, a term developed by 

DeCharms in 1968 (as cited in Ryan & Connell, 1989). The second one is, as the name of the 

SDT suggests, “self-determination”.  

Perceived locus of causality 

Perceived locus of causality is a measure to determine the extent to which people feel in control 

of their own behaviour or, on the contrary, controlled by it (as cited in Ryan & Connell, 1989). 

People with an internal PLOC feel like an “origin” of their behaviour, whereas people with an 

external PLOC see themselves as a “pawn” of external forces (Ryan & Connell, 1989, p. 749). 

For instance, people with an internal PLOC would attribute their success to internal factors (such 

as personal effort or personality), whereas people with an external or impersonal PLOC would 

rather ascribe it to external factors (such as luck or chance). People on the right side of the self-

determination continuum have an internal PLOC, whereas people on the left side have an external 

PLOC. Amotivated people, on the very left end, have an impersonal PLOC and feel the least in 

control of their own behaviour. 

Self-determination 

Self-determination (or autonomous motivation), refers to the extent to which goal-oriented 

activities are performed with a full sense of willingness and choice (Deci & Ryan, 2000). How 

self-determined people are, depends on the extent to which they “internalized” and “integrated” 

certain values and behaviours. The former, internalization, refers to a process in which people 

transform behaviours (such as socially appreciated actions) into personal values. If this process 

goes well, people will identify with the behaviour – they start to see it as their own (Deci & Ryan, 

2000). The latter term, integration, is the most complete form of internalisation. It refers to a state 

in which people fully accept certain values and corresponding behaviours, “by bringing them into 

harmony or coherence with other aspects of their values and identity” (as cited in Deci  & Ryan, 

2000: 236).  

What this practically means for the different motivation types, from the very right end of the 

continuum to the very left end, is to be found in the next sections.  
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1.2.1 Intrinsic Motivation 

“Perhaps no single phenomenon reflects the positive potential of human nature as much as 

intrinsic motivation, the inherent tendency to seek out novelty and challenges, to extend and 

exercise one's capacities, to explore, and to learn” (Ryan & Deci (2000, p. 70). 

Intrinsic motivation is the most self-determined motivation type. It refers to the act of doing an 

activity for its own sake – not to avoid punishment or to get something in return (Harter, 1978; 

Malone & Lepper, 1987). An example could be someone who writes a book, just because she 

likes to write – not because she is driven by any (financial) rewards. Intrinsic motivation is 

essential for human development, especially cognitive and socially (Ryan, 1995). Studies have 

shown that intrinsic motivation is most likely to occur when personal competences are being 

supported. Helpful conditions are achievable challenges and constructive feedback, as well as 

choice opportunities. External rewards can actually have a negative impact on intrinsic 

motivation (e.g. McClelland et al., 1989). 

1.2.2 Extrinsic Motivation  

As I previously mentioned, extrinsic motivation refers to motivation that is driven by external 

factors. Although extrinsic motivation is usually seen as less desirable than intrinsic motivation, 

humans are driven by this motivation type in many situations. For instance, from the moment that 

children go to school, they have certain responsibilities. There will be social pressure to engage in 

activities that the children are not necessarily interested in. Later in life people will engage in 

activities at their work place, which are often a consequence of external rewards as well, such as 

getting a salary (Deci & Ryan, 2000). 

Deci & Ryan concluded that not every form of extrinsic motivation is the same, and therefore it is 

a continuum in itself within the SDT, varying from highly self-determined to hardly self-

determined (Deci & Ryan, 1985; 2000). The theory distinguishes four kinds of external 

motivation, that I will explain below. I will start with the most self-determined types (right side 

of the spectrum), where people internalized or even integrated certain values and corresponding 

behaviours. I will end with the least self-determined types (left side of the spectrum), where there 

is little or no internalization and integration. 

Extrinsic motivation: integrated regulation 

As I mentioned in section 1.2, people who integrated certain behaviours have fully accepted 
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them. When individuals act from a state of integrated regulation, it might seem like they are 

intrinsically motivated – after all, their actions are aligned with their own beliefs, just like 

intrinsically motivated people. However, integrated regulation is still extrinsic motivation, 

because a person does not act out of personal enjoyment. An example could be someone who 

gives money to charity, because it aligns with her personal beliefs - even if she does not enjoy the 

act of doing it. Integrated regulation is the most self-determined form of extrinsic motivation 

(Deci & Ryan, 2000).  

Extrinsic motivation: identified regulation 

A somewhat less self-determined form of extrinsic motivation is identified regulation. In this 

state, someone accepts that an action is relevant for personal development. One does not have to 

feel enjoyment in the act, nor does there have to be an immediate reward. Identified regulation is 

less self-determined than integrated regulation (Ryan & Deci, 2000). An example is studying a 

foreign language, because it will help with becoming fluent in the long run.  

Extrinsic motivation: introjected regulation 

Introjected regulation is a form of extrinsic motivation in which an individual acts in order to 

maintain feelings of worth. Other reasons are avoiding failure, or feelings of guilt or anxiety. For 

instance, someone might exercise because he wants to avoid the guilt that he experiences when 

he does not go to the gym (based on an example of Hurst et al, 2017). Even though guilt has been 

conceived as a positive motivation force, because it usually makes people act (Hoffman, 1982), 

SDT-studies suggest that guilt-driven introjected regulation can actually be harmful to people’s 

well-being (Hurst et al, 2017; Verstuyf et al., 2012). It is less self-determined than the previously 

discussed motivation types (Ryan & Deci, 2000). 

Extrinsic motivation: external regulation 

People who are externally regulated, usually feel “controlled or alienated” (Deci & Ryan, 2000, 

p. 236) – they act, but there is no internal drive to do so. This is the form of extrinsic motivation 

that operant theorists, such as Skinner (1953) focused on: this researcher gave rats a reward 

(food) if they pressed a lever. The rats were initially passive, but kept pressing the lever once they 

found out that it led to the reward. Thus, the behaviour only takes place when a reward is being 

given. A human example could be someone who only takes part in a survey because she gets a 
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financial reward afterwards. People in an externally regulated state are hardly self-determined 

(Ryan & Deci, 2000).  

1.2.3 Amotivation 

On the far left side of the spectrum is amotivation, the only type of motivation that is not 

extrinsic, nor intrinsic. It is also the least self-determined motivation type. According to Ryan & 

Deci (2000), individuals in this state lack the intention to act and mostly they do not show any 

action. If these people do act, it is without any intent: “they just go through the motions” (p. 72). 

As cited in Ryan & Deci (2000, p. 72), people can be amotivated because they do not value the 

activity (Ryan, 1995), because they feel incapable of doing it (Bandura, 1986) or because they 

think it will not lead to the desired goal (Seligman, 1975). An example could be someone who 

lacks motivation for his job, because it just tires him out - he does not see the point of doing that 

kind of work anymore.  

In the next paragraph I will move on to the important role of the SDT in motivation toward pro-

environmental behaviour. 

1.3 Motivation Toward the Environment 

As I mentioned earlier, researchers found that environmental knowledge does not necessarily lead 

to pro-environmental behaviour (Hungerford & Volk, 1990). In an attempt to close this gap, 

studies focused on environmental attitudes (e.g. Oskamp et al., 1991). However, similar to the 

issue with knowledge, the results about the relationship between environmental attitudes and 

behaviour are notably inconsistent (as cited in Pelletier et al., 1998).  

This is where the focus on motivation came in, as a way to gain insight in factors that do lead to 

behavioural persistence, as well as to determine why people do things for the environment. 

Especially the SDT has been of particular interest, for two important reasons. In the first place, 

the SDT turned out to be successful in predicting people’s behaviour. Besides, factors influencing 

self-determination, in a positive or negative way, have been identified as well (as I briefly 

mentioned in section 1.2.1). Hence, by acting on the right factors, it might be achievable to 

change self-determination and behavioural outcomes (Deci & Ryan, 1985). This conclusion 

indicates that it is possible to influence pro-environmental behaviour. I will get back to this in 

section 1.4.2. 
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As a consequence of the previous findings, Pelletier et al. (1998) developed the Motivation 

Toward the Environment Scale (MTES), a measure to determine individuals’ place on the self-

determination continuum when it comes to pro-environmental behaviour. In order to develop a 

valid and reliable scale, the researchers conducted four test-studies. From the first “test”, they 

asked participants the question “Why are you doing things for the environment?”. Pelletier et al. 

used common reasons for pro-environmental behaviour and formulated them into items that 

corresponded to the six motivation types of the SDT. For example, the answer “I do things for the 

environment for the pleasure in mastering new ways to help” corresponded with intrinsic 

motivation, whereas “I wonder why I do things for the environment; the situation is not 

improving” corresponded with amotivation (Pelletier et al., 1998, pp. 446-447). Another test was 

focused on correlations between the six sub-scales of the MTES, to determine if they really 

corresponded with the motivation types of the SDT.  

Fortunately, the scale turned out to possess high levels of  reliability and validity (Pelletier et al., 

1998). Furthermore, the MTES appeared not to be affected by social desirability biases (Pelletier 

et al., 1998). Later, the scale has been assessed positively by multiple researchers (Villacorta et 

al., 2003; Boeve-de Pauw & Van Petegem, 2017; Sass et al., 2018). The practicalities of the 

MTES will be further explained in chapter 4 and the entire scale is to be found in Appendix A. 

In order to make clear why the MTES can play an important role for higher education students, I 

dedicated the next section to this particular issue.  

1.4 The relevance of the MTES and implementations for higher education 

According to Sass et al. (2018), scientific studies into motivation toward the environment are 

critical. These researchers argue that it is particularly important to focus on adolescents, since 

they will be the ones to make influential decisions in the future. 

In order to fully explain the importance and usability of the MTES and the relevance for students, 

I will first present earlier research on the motivation types, in combination with pro-

environmental behaviour. Thereafter I will focus on the conclusions that can be drawn from the 

MTES and on possible implementations for higher education. 
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1.4.1 The importance of self-determined motivation 

When it comes to pursuing sustainable behaviour, external factors can be effective. For instance, 

financial incentives can motivate people to save energy in their households (e.g. Abrahamse et 

al., 2005).  However, when the financial ‘reward’ is no longer given, the sustainable behaviour 

tends to disappear (Dwyer et al., 1993). This can be a problem, since rewards for sustainable 

behaviour are not always available (Lehman & Geller, 2004). Thus, the behaviour needs to be 

internalized (see section 1.2), in order to make it sustain in the long run (Osbaldiston & Sheldon, 

2003). Thus, it is desirable that people’s motivation for pro-environmental behaviour is highly 

self-determined, and not dependent on external factors (Steinhorst & Klöckner, 2018).  

1.4.2 The impermanence of motivation 

It can be concluded that the more self-determined someone’s motivation toward pro-

environmental behaviour is, the more likely it is that (s)he will actually engage in the desired 

behaviour and that (s)he will sustain it (Sass et al., 2018). As said, Deci & Ryan (1985) 

concluded that it is possible to change motivation and behavioural outcomes, by acting on the 

right factors. As they wrote later (Ryan & Deci, 2000), individuals can be “proactive and 

engaged”, but also “passive and alienated” (p. 68). This is predominantly an outcome of the 

social circumstances in which people operate and develop. 

This is a relevant conclusion in researching (un)sustainable behaviour, because it means that 

people’s motivation can change and is not permanent (Deci & Ryan, 1985). Actually, with the 

right accompaniment, motivation can be altered and enhanced. The MTES plays an essential role 

in this process: by analysing someone’s scores, it might be possible to determine what the person 

needs to change his or her motivation.  

After Sass et al. (2018) validated the MTES within a sample of 779 students in an age range of  

17 – 19 years old, they concluded that there were a numerous different motivation profiles5 in 

their sample. They proposed that curriculum developers can build upon these findings, by 

creating educational programs that either have differential approaches - “catering for each 

separate profile” (Sass et al., 2018, p. 13) – or have the goal to lead students towards the “most 

                                                           
5 A motivation profile refers to someone’s scores on the different motivation types on the MTES. For example, a 

person can score high on intrinsic motivation and low on amotivation. Everybody has his or her own unique 

motivation profile (Sass et al., 2018). 
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desirable” profile (with high levels of self-determined motivation and low levels of amotivation).  

A considerable amount of students in the sample of Sass et al. (2018) were amotivated, what led 

to an advise towards program makers “to provide opportunities for autonomy, relatedness, and 

competence” (Sass et al., 2018, p. 14). This advice is aligned with the ideas of Deci & Ryan 

(2000), on how to reduce amotivation and increase self-determined motivation. 

Another recommendation of Sass et al. (2018) for a positive change in motivation types, is a 

direct focus on individual behaviour. For instance, they proposed to teach about the positive 

effects that pro-environmental behaviour can have in the short-term. This might increase 

students’ belief in their own efforts, so that they feel more self-determined and less helpless. 

Moreover, Sass et al. proposed to put more “elements of fun” in pro-environmental activities. By 

experiencing that these activities can provide “joy and well-being” in itself, students’ intrinsic 

motivation could be increased (2018, p. 14). 

Although research with the MTES already provided conclusions and recommendations for 

education, scholars (e.g. Pelletier et al., 1998; Sass et al., 2018) concluded that it would be 

beneficial if more researchers conduct studies with the scale in the future. According to Sass et al. 

(2018), especially more person-centred research has to be done, in order to “diagnose and 

distinguish” different motivation profiles (p. 3). I will get back to these recommendations in 

chapter 7. 

1.4.3 Understanding the reasons behind motivation 

Another benefit of the MTES is that it gives insight in the reasons for people’s (un)sustainable 

behaviour. As a matter of fact, this was one of the incentives for Pelletier et al. (1998) to develop 

the MTES in the first place, and why they made “Why are you doing things for the 

environment?” the central question of the scale.  

This focus stems from the idea that people’s reasons for pro-environmental behaviour reveal their 

level of self-determination. Even though the findings of Pelletier et al. (1998) had a preliminary 

nature, they contained relevant information. The researchers found that it can be beneficial to 

encourage people to act pro-environmentally for self-determined reasons, instead of only paying 

attention to the behavioural change itself. Higher education can benefit from this finding, since 

this logic could possibly be applied to curriculum change in the direction of sustainability. 
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1.4.4 Chapter conclusion 

In this chapter I explored the knowledge behind the Self-Determination Theory and the 

Motivation Toward the Environment Scale. In short, I discussed the following findings. 

In order to thoroughly understand human behaviour, Deci & Ryan (1985) developed the SDT. 

These researchers concluded that human behaviour is influenced by people’s self-determination 

and perceived locus of causality. Deci & Ryan distinguished six motivation types (e.g. 1985; 

2000). Their theory became well-known and got backing by numerous authors (e.g. Manganelli 

et al., 2019; Pelletier et al., 1998; Reeve, 2002; Robson & Hardy, 2018; Sass et al., 2018). 

More than 20 years ago, research in the field of sustainability started to focus on the usage of the 

SDT, in order to explain why people act environmentally (un)friendly (Pelletier et al., 2018). In 

1998 the MTES was created, which was later used and further validated by several academics 

(e.g. Villacorta et al., 2003; Sass et al., 2018). 

The behaviour of higher education students is oftentimes far from sustainable (Heeren et al., 

2016). Because of the relevance for the field of higher education, I decided to make the MTES 

one of the two scales that I use in the present study.  

In the next chapter I will go into detail about the other focal point of my correlation study, 

namely nature-connectedness and the Connectedness to Nature Scale (CNS).  
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2. Our relationship with nature 

“If the self is expanded to include the natural world, behaviour leading to destruction of this 

world will be experienced as self-destruction” (Roszak et al., 1995, p. 12). 

As humans, we are inextricably linked with nature. Nature provides the rules that we live by. It is 

where we were born in and what our bodies are formed of. We depend on the resources that 

nature gives us - as a matter of fact, our very existence depends on the natural world. If we want 

to create a sustainable society, we need to find a balance between our resource consumption and 

nature’s capability of renewal (Schultz, 2002).   

2.1 Our love for nature and biophilia 

In the light of our dependence on nature, it is no surprise that people enjoy being surrounded by 

it. Weinstein et al. (2009) argued that people tend to seek out “the most abundant collections of 

trees, water, or mountains available to them” (p. 1315). If these objects are not available, people 

like to have pieces of nature in their indoor environments, such as plants, pets or nature 

photographs.  

It is in our benefit that we do the above-mentioned things: research has shown that human-nature 

contacts have numerous positive effects on us. It can make people feel happier and vital, and it 

can lead to a stronger sensation of meaningfulness (Cervinka et al., 2011). Moreover, contacts 

with nature can improve health and well-being (e.g. Tarrant, 1996). It is not needed to spend a 

long time in nature or to do something adventurous, for that matter - even something small as 

seeing the outside world from a window (Leather et al., 1998), or looking at a slideshow with 

nature pictures (Weinstein et al., 2009), can have a positive effect on us humans.  

The previous findings are aligned with the concept of ‘biophilia’, a term that Wilson, the founder 

of the sociobiology, focused on. In his 1984 book, he explained biophilia as our “innate tendency 

to focus on life and lifelike processes” (p. 1). Wilson argued that everybody has this tendency, 

from a very young age: as small children, it makes us happy to look at other organisms and to 

distinguish the inanimate from life (1984). However, the theory of biophilia goes further than 

that: as Wilson (1984, p. 1) wrote:  

“I will make the case that to explore and affiliate with life is a deep and complicated 

process in mental development. To an extent still undervalued in philosophy and religion, 
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our existence depends on this propensity, our spirit is woven from it, hope rises on its 

currents”. 

Even though the entire concept of biophilia is still seen as a hypothesis which cannot be tested 

easily, the term has been accepted and used by several authors (according to Simaika & 

Samways, 2010). 

2.2 Onto valuing the natural world 

Regardless of the fact that we are part of the natural world, and despite the benefits of nature 

contacts, we have been trying hard to separate ourselves from nature. Schultz (2002) argued that, 

with the objects that we build and buy, as well as with the ways in which we mobilize ourselves, 

we placed ourselves outside of the ecological world.  

As a matter of course, this separation from the natural environment brought us safety and comfort 

- especially in industrialized countries, where people spend the majority of their lives in built 

environments. In order to perform our modern, technology-based activities, we constantly try to 

tame and control nature (Schultz, 2002).  

Human’s psychological relationship with the natural world is a subject that ecologists (e.g. 

Leopold, 1949) and ecopsychologists (e.g. Roszak, 2001) have long theorized about (as cited in 

Mayer & Frantz, 2004). From a philosophical perspective, scholars started to raise questions such 

as “What value does nature have? An economic value? To what extent do we have the 

responsibility to a rock, tree or animal?” (Schultz, 2002, p. 64). Rolston (1988) argued that for 

many people in Western countries, the answer would be “none”.  

During the mid-1900s, the influential ecologist Leopold (1949) already made the suggestion that 

humans need to reconsider their dependence on nature. He argued that, rather than “an ethic of 

dominion and control”, we need to live in harmony with the natural environment. In this 

alternative ethic, our activities will be guided by the environmental impact that they have (as 

cited in Schultz, 2002, p. 64).  

According to Leopold (1949), we mistreat nature because we see it as a commodity that belongs 

to us. If we would acknowledge that we belong to nature and when we would see land as a 

community, we may treat it with love and respect (as cited in Mayer & Frantz., 2004). 
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Leopold’s assumptions have been an important stepping stone for contemporary theories about 

human-nature connections. Several authors agreed on the idea that a psychological connection to 

nature (feeling part of the broader natural world) is an important condition - and probably even a 

prerequisite - for valuing the natural environment and fostering pro-environmental behaviour 

(e.g. Roszak, 1995; Fisher, 2002).  

Thus, if we want to create a more sustainable society, in which we will find (and maintain) a 

balance between our resource consumption and the earth’s resilience, we have to consider our 

relationship with nature. 

2.3 Nature connectedness and the CNS 

Many theories about human-nature relationships use the term nature-connectedness to describe 

the extent to which people believe that they are part of the natural world. More directly, Schultz 

(2002, p. 67), defined it as “the extent to which an individual includes nature within his/her 

cognitive representation of self”. In the present study, I use the terms “nature-connectedness”, 

“human-nature relations” and “connectedness to nature” interchangeably, to allude to this 

concept. 

When it comes to human relationships, much empirical work has been done on “including 

another person in the self”. When this happens, relationships become closer. Moreover, social 

researchers found that the more a person includes someone else as part of the self, the more 

emphatic (s)he becomes towards the other (Cialdini et al., 1997). In this condition, there is a 

better understanding of the other’s perspective, what can lead to more willingness to help (Coke 

et al., 1978) and altruistic behaviour (Cialdini et al., 1997). 

However, the previous conclusions only apply to ‘human-human relationships’. Back in 2004, 

Mayer & Frantz found that this logic has not been extended to human-nature relationships. 

Therefore, they argued, measuring people’s sense of nature-connectedness is important for 

scientific progress on this topic. As a consequence, Mayer & Frantz developed the 

“Connectedness to Nature Scale” (CNS), a scale that measures people’s affective, “experiential 

sense of oneness with the natural world” (2004, p. 504). Besides, the CNS could be used as a tool 

to determine whether a strong sense of nature-connectedness really leads to positive outcomes, 

such as pro-environmental behaviour (Mayer & Frantz, 2004).  
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The CNS follows Leopold’s assumption that people need to feel that they belong to the bigger 

natural world, in order to act pro-environmentally. Therefore the CNS is focused on the extent to 

which people “feel a kinship with nature”, “view themselves as belonging to the natural world as 

much as it belongs to them” and “view their welfare as related to the welfare of the natural 

world” (Mayer & Frantz, 2004, p. 505). The practicalities of the CNS are to be found in chapter 4 

and the entire scale is included in Appendix B. 

2.4 Previous research with the CNS 

Since the development of the scale, the CNS has been used in different studies. In this section I 

will present some of the most relevant outcomes. 

Firstly, Mayer and Frantz (2004) found a statistically significant correlation between the CNS 

and the “New Environmental Paradigm” (NEP), which was developed by Dunlap and Van Liere 

(1978; 2008). The NEP focuses on environmental attitudes6. Moreover, Mayer and Frantz (2004) 

discovered that the CNS was positively correlated with pro-environmental behaviour7, whereas 

the NEP was not. This conclusion showed that indeed, as Leopold already argued, feeling 

connected to nature is an important determinant for how we treat nature – more important than 

our cognitive beliefs (as cited in Mayer & Frantz, 2004).  

Furthermore, connectedness to nature appeared to be positively correlated to environmentalism 

(concern about and action for the environment) and negatively correlated to consumerism (a state 

with much attention for buying and owning goods). Also, connectedness to nature turned out to 

be one of the factors that contribute to better well-being8 (Mayer & Frantz, 2004).  

A final example of the CNS in practice, is a study of Olivos et al. (2011). These researchers 

found a positive correlation between the CNS and environmental identity. In short, people who 

felt more connected to nature, included the natural environment as an important part of their self-

concept (in the same way that they formed other parts of their identity, such as their ethnic 

identity). 

                                                           
6 In the NEP scale, participants rate items such as “Humans are severely abusing the environment” on a 5-point scale 

(Mayer and Frantz, 2004, p. 506). 
7 In the investigation on pro-environmental bahaviour, the researchers asked participants how often they performed 

24 behaviours for nature protection (Mayer & Frantz, 2004). 
8 In order to measure this, Mayer and Frantz used the Subjective Well-being Scale (Mayer & Frantz, 2004). 
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All these tests contributed to the reliability of the CNS (Mayer & Frantz, 2004; Olivos et al., 

2011), making it a legitimate scale for the present study. In the next section I will move back to 

the target group of my research again, by explaining why it is relevant to use the CNS in a study 

among higher education students. 

2.5 The CNS and higher education 

It can be concluded that, despite the benefits of connections with nature (e.g. Tarrant, 1996; 

Mayer & Frantz, 2004), “the modern world” has led to a certain degree of human-nature 

separation (Schultz, 2002). Ecopsychologists argued that this modern way of living is part of the 

reason why we respond very slowly to the climate crisis (Mayer & Frantz, 2004). 

One of the solutions for these poor human-nature connections might lay in outdoor experiences: 

research has shown that frequent contacts with the natural world can lead to greater care and love 

for nature (e.g. Arnold et al., 2009). However, this might not be easy to achieve, since people 

spend so much time in indoor environments nowadays (Schultz, 2002; White & Stoecklin, 2008). 

Therefore younger generations, especially in industrialized countries, are prone to miss out on the 

benefits of nature experiences and nature connections. Life as they have known it since birth, 

mainly happens indoors.  

It is useful to investigate nature-connectedness in the present study, for the following reasons. 

Firstly, the CNS has never been applied to this specific target group (bachelor, master and PhD 

students from all over the world), and could therefore lead to new findings for further research. 

Secondly, it is useful to know the nature-connectedness of this specific group, because higher 

education could anticipate to it. If the scores appear to be low, it can be an incentive for 

curriculum developers and educators to include nature in educational programs. For instance, 

they could educate about the benefits of nature experiences and human-nature connections. 

Moreover, they could advocate for Education for Sustainable Development (ESD) with outdoor 

lessons at their institute: learning about nature, in nature, can lead to a stronger nature-connection 

as well (e.g. Scott & Boyd, 2016). I will go deeper into the subject of ESD and outdoor education 

in section 3.2 and 7.2. 



NATURE-CONNECTEDNESS AND MOTIVATION FOR PRO-ENVIRONMENTAL BEHAVIOUR   |   T.C. HOGENBOOM 

 

27 
 

2.6 Chapter conclusion 

In this chapter I explored the theory of human-nature connections and the Connectedness to 

Nature Scale. In short, I discussed the following findings. 

Firstly, humans usually love nature and natural objects, which makes sense: we are inextricably 

linked with nature. We are a part of it and we depend on nature’s resources (Schultz, 2002). 

Numerous researchers even go with the hypothesis of biophilia (Wilson, 1984), the idea that 

people have an innate drive to focus on life and lifelike processes.  

At the same time we tend to separate ourselves from nature, with our modern way of living. 

Leopold (1949) argued that humans need to restore their connection with nature, in order to give 

it proper care (as cited in Schultz, 2002). Aligned with that idea, researchers started to focus on 

nature-connectedness. In 2004, the CNS was developed by Mayer and Frantz. 

The CNS has been tested several times, but not solely on higher education students. I do that in 

the present study, because it might have good potential for the future of higher education and for 

further research in this field. 

In the next chapter I will concisely discuss the relevance of using and comparing the MTES and 

the CNS in a sample of higher education students. 

 

  



NATURE-CONNECTEDNESS AND MOTIVATION FOR PRO-ENVIRONMENTAL BEHAVIOUR   |   T.C. HOGENBOOM 

 

28 
 

3. The relevance for higher education 

In this chapter I will focus on the relevance of the present study9 for higher education. I will 

elaborate on the importance of sustainability-focused curriculum change, after which I will 

discuss Education for Sustainable Development. 

3.1 Curriculum change for sustainability 

As I mentioned before, students often behave far from sustainable (Heeren et al, 2016) and tend 

to feel pessimistic and fatalistic – many believe that their pro-environmental actions do not matter 

(Kagawa, 2007). This amotivation is a problem, since everyone’s (sustainable) participation is 

needed in order to reach the SDGs and the goals of the Paris Agreement. As a matter of fact, pro-

environmental actions are more important than ever. 

My correlation study might help dealing with the problem of amotivation. Even though a 

correlation between the MTES and the CNS will not necessarily mean that one factor (in this case 

nature-connectedness) leads to the other (motivation for pro-environmental behaviour), it 

suggests at least that students with a close relationship with nature tend to be more motivated for 

pro-environmental behaviour as well. In this case, it might be time for HEIs to pay more attention 

to strengthening students’ relationship with nature. 

Martins et al. (2015) and Stephard (2015) already argued that HEIs have a role to fulfil when it 

comes to pursuing pro-environmental behaviour. According to these researchers, HEIs should 

more actively promote sustainability in their discourses, which includes curriculum change. An 

important tool for this change is the implementation of Education for Sustainable Development 

(ESD). According to UNESCO, ESD is needed in order to empower people to make changes in 

the way they think, as well as to work toward a sustainable future (2018).  

Several approaches can be used within the framework of ESD, that have the ability to strengthen 

the learner’s relationship with nature and have the power to positively alter their environmental 

attitudes. In the section below, I will describe several of them. I will specifically focus on outdoor 

education (OE). 

                                                           
9 More information about the methods I used and why I chose them, is to be found in chapter 4. 
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3.2 Education for Sustainable Development 

UNESCO (2018) described ESD as: 

“ESD empowers learners to take informed decisions and responsible actions for 

environmental integrity, economic viability and a just society, for present and future 

generations, while respecting cultural diversity. It is about lifelong learning, and is an 

integral part of quality education. ESD is holistic and transformational education which 

addresses learning content and outcomes, pedagogy and the learning environment. It 

achieves its purpose by transforming society”.10 

ESD is a broad and relatively new topic in (higher) education. Thus, many educational 

institutions are still finding a way of implementing it in curricula. According to Fonseca et al. 

(2018), the framework of ESD consists of different approaches, methodologies and implications. 

That makes it fragmented; it lacks a “consistent body of knowledge” (p. 1). Consequently, more 

and more research is being done on effective ways to include sustainability in (all levels of) 

education (e.g. Merritt et al., 2018; Redman et al., 2018). I present some science-based 

approaches below. 

Promising approaches 

A relevant research conclusion is that ESD in HEIs should stimulate critical thinking and moral 

reasoning (Podolny 2009; Thomas, 2009). According to Thomas (2009), these skills provide 

students with the opportunity to learn “how to think” rather than “what to think” (p. 245) - in this 

case about the future of our civilization, the planet and ecosystems, which are the key issues of 

sustainable development. 

Other scholars in higher education found that sustainability knowledge increased when ESD 

courses placed emphasis on experiential11 and active learning, and when they were “community 

and practice-oriented” (Segalàs et al., 2010, p. 283). In this approach, students apply knowledge 

in practical situations, instead of only ‘passively’ listening to lectures or writing exams. This 

could be done through working with case-studies in a classroom setting, but it could also be 

                                                           
10 Retrieved from http://www.unesco.org/new/en/tashkent/education/education-for-sustainable-development/ on 22 

May 2019. 
11 Experiential learning is an educational approach, that “trusts the ability of the learner to learn through experience” 

(Higgins, 2008, p. 1). 

http://www.unesco.org/new/en/tashkent/education/education-for-sustainable-development/
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applied with outdoor education, about which I will write in the next paragraph. When such 

interventions are also solutions-oriented, they appear to increase students’ confidence in their 

own actions, instead of making them feel disempowered by the major global problems (Redman 

& Redman, 2016). Finally, Segalàs et al. (2010) found that ESD should pay more attention to the 

social and attitudinal aspects of sustainability, because the focal point is oftentimes primarily on 

technological solutions.  

Outdoor education 

As was read in the previous section, ESD addresses (among other things) learning environments 

(UNESCO, 2018). Moreover, I mentioned that ESD should include active and experiential 

learning (Segalàs et al., 2010). To achieve this, outdoor education (OE) might be a relevant tool: 

it encourages students to learn in an experiential and active way (Higgins, 2008). Moreover, 

sustainability problems are usually most visible in outdoor environments (Sandell & Öhman, 

2013). Outdoor studies, which is the theory behind outdoor education (OE), has been defined in 

the UK as:  

“a discipline which includes the study of perceptions and responses to the natural 

environment, personal and environmental philosophy, environmental knowledge and 

outdoor skills. Using direct experience, it seeks to raise environmental awareness and 

encourage personal development within a framework of individual and group values and 

safety” (as cited in Humberstone et al., 2015, p. 2). 

Over the years, multiple reasons for OE are reported and carried out. Besides the fact that it can 

lead to increased achievement on tests (Scott & Boyd, 2016), better long-term knowledge 

retention (Fägerstam & Blom, 2013), deeper connections with others and improved mental and 

physical health (Carpenter & Harper, 2015), OE is above all seen as a relevant tool for 

environmental concern (e.g. Hammerman et al., 2001).  

Studies on OE have partly developed as a reaction to people’s deteriorated relationship with 

nature (Öhman & Sandell, 2015). Since the beginning of the 2000s, several studies have focused 

on the effect that OE has on knowledge about nature, pro-environmental behaviour and attitudes, 

and how these factors are linked (e.g. Sandell & Öhman, 2013). For instance, OE appeared to 

have a positive influence on people’s relationship with nature and can create feelings of 

humbleness towards non-human forces (Sandell & Öhman, 2013). 
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Despite the various benefits that it can have, outdoor education and outdoor research are still not 

very common. Even nowadays, outdoor educators routinely get the question “why outdoors?” 

(Higgins, 2008, p. 18). Moreover, if a school institute works with OE, it is usually a primary, 

secondary or high school institution. The same goes for research in this field (see e.g. Fägerstam, 

2013; Öhman & Sandell, 2015). Higher education seems to be neglected in outdoor studies and 

outdoor education. A highly rare example of research that did include higher education students 

in their sample, is the study of Stolpe & Björklund (2012). Their findings advocate for the usage 

of OE, but their focus was on memory and expertise and not on environmental concern. 

Considering the scope of the present study, I will therefore not go into detail about their findings. 

A country in which OE in HEIs is less neglected than anywhere else, is the UK. In 2006, 

Humberstone & Brown stated that there were over 100 degrees (in more than 30 HEIs) in the 

UK, with a main focus on outdoor (or adventure) education and outdoor studies. Humberstone & 

Brown also concluded that OE has potential to make a contribution to sustainability education, 

especially when it includes fieldwork in areas where environmental problems are clearly visible 

(for instance areas that were previously glaciated). According to these researchers, a field visit is 

the most effective method for increasing awareness and certain knowledge (2006). 

Even though several higher education programs in Europe focus on outdoor learning, they all aim 

at educating students to become outdoor teachers themselves 12. Outdoor learning for the sake 

and benefits of it, such as having classes outdoors as a part of ESD, even if the purpose is not to 

become an outdoor educator, is not something that seems to happen in HEIs. I will come back to 

this issue in section 7.2.4. 

Critical notes 

Despite the educational approaches that I discussed in this chapter, Stephard (2015) pointed out 

there is still a lack of focus on the practical implementation of ESD in HEIs, among scholars. 

Academics’ research focus is usually (only) on sustainability issues, such as environmental 

problems. According to Stephard, we need much more attention for the implementation of ESD: 

                                                           
12 Such as the MA in Outdoor and Sustainability Education at Linköping University 

(https://liu.se/en/education/program/l7mos, Accessed on 18 April 2019) and the MSc in Outdoor education at the 

University of Edinburgh 

(https://www.ed.ac.uk/studying/postgraduate/degrees/index.php?r=site/view&edition=2019&id=115, Accessed on 18 

April 2019). 

https://liu.se/en/education/program/l7mos
https://www.ed.ac.uk/studying/postgraduate/degrees/index.php?r=site/view&edition=2019&id=115
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HEIs have educated the people who brought us to our current, unsustainable position. The 

education of future groups could make it possible to move to new levels of sustainability. 

Moreover, Stephard argued that curriculum change in the direction of sustainability, for all 

students – so not only students in sustainability related programs – is a crucial next step. 

More about possible approaches within the framework of ESD are to be found in section 7.2. 

3.3 Chapter conclusion 

In this chapter I explained the relevance of using the MTES and CNS for higher education. In 

short, I discussed the following findings. 

Fistly, I discussed that curriculum change in higher education is needed, in order to create a more 

sustainable society. Stephard (2015) argued that all higher education students should receive 

sustainability-focused education. 

ESD is relatively new, and HEIs are still finding a way of teaching it. Scholars found that it is 

relevant to stimulate moral reasoning and critical thinking (Podolny, 2009; Thomas, 2009), and to 

use active and experiential learning methods (Segalàs et al., 2010). Moreover, it might be 

beneficial to use a solutions-focused approach in ESD (Redman & Redman, 2016).  

A promising, yet uncommonly used approach in HEIs, is OE (e.g. Hammerman et al., 2001; 

Higgins, 2008; Humberstone et al., 2015). OE is seen as a relevant tool for environmental 

concern (Hammerman et al., 2001). Therefore it might be good to implement it as a part of ESD 

in HEIs.  

In the next chapters I will present my study. I start with the methodology, followed up by the 

results and a chapter with the discussion and the conclusion. This document will end with a 

recommendation for further research and for higher education. 
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The Present Study 
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4. Methodology  

This chapter includes all aspects of the methodology I used for the present study. I will start with 

a section on data collection methods, in which I describe how I approached participants. This 

section is followed up by information about the sample. Furthermore, I included a section with 

the measurement scales that I used, in which I explain the CNS and MTES thoroughly. 

Thereafter, I give information about all data analysis methods that I applied, and why I chose 

them. This chapter ends with the ethical considerations, the delimitations and the limitations of 

my research. In order to make this document as comprehensible as possible, I included brief 

explanations of statistical terms and abbreviations in Appendix C. 

4.1 Data collection 

For approaching participants, I used the method of “purposeful sampling” (e.g. Palinkas et al., 

2015). This means that I selected people who met the two criteria needed for my research. These 

criteria were ‘being a student at an HEI’ and ‘at least occasionally doing something for the 

environment’. The latter was a prerequisite to fill in the MTES, since the main question in that 

scale is “Why are you doing things for the environment?”. 

I approached people in multiple ways, online and offline. Below I will explain the methods, as 

well as the benefits and challenges of each one of them. 

Online method I: emailing & the snowball effect 

I approached people by sending out emails to people in my social network, who met the 

requirements to participate in the study. A considerable amount of these people forwarded the 

survey to people in their network. In this way the sample got bigger at a fast rate. This method is 

called “snowball sampling” (e.g. Atkinson & Flint, 2001). The benefit of this method was that I 

could reach a large and diverse group of students.  

Nevertheless, there was a downside to this method as well: many people in my social network are 

highly concerned about the environment. Therefore the sample did not seem representative for 

the general student population. Hence, I decided to use additional approaching methods.  

Online method II: social media 

The second method I used was sharing my survey in various social media groups. Some of these 

groups were for members of student organizations which had a particular theme (such as a vegan 
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lifestyle) or were solely for social purposes (meeting other students). Moreover, I shared my 

survey in groups that were established for students who need help with their research and are 

willing to help others as well. As a matter of course, my survey was accompanied by information 

about the two prerequires for participation. 

Using social media groups was very successful, for multiple reasons. Firstly, it gave me the 

opportunity to reach numerous students. Moreover, I was able to reach people from many places 

in the world, and many study backgrounds. The survey scores varied strongly from person to 

person, which probably made the results more representative for the broader student population. 

At least, the bias of only reaching highly environmentally conscious students went away.  

Despite the benefits, the social media groups might have had a downside as well. People in these 

groups possibly experience “survey taking fatigue”, a mental state that can occur when a person 

gets overwhelmed by the amount of surveys that they encounter and therefore become fatigued 

(Porter et al., 2004). This might have led to people ‘rushing through the survey’. However, from 

my point of view there were more benefits than disadvantages, so I still went with this method. 

Offline method: students at the campus of Linköping University 

Finally, I spread surveys in offline environments. I went to different faculty buildings of 

Linköping University, to ask students to complete the printed version of my survey. The benefit 

of this method was that I could make possible biases smaller. For instance, at the time that I 

started with offline surveys, only a small minority of the respondents were men. Asking people 

personally gave me the chance to include more men in the sample.  

A disadvantage of this method was the difficulty of reaching a large amount of people. Many 

people did not have time to fill in the survey and therefore chose not to participate. Therefore this 

method was only useful during lunchtime, when people were not studying. At lunchtime, around 

93% of all asked students was willing to conduct the survey, whereas the percentage was as little 

as 15% at other times - when most people were studying. Finally, students had the tendency to 

discuss the questions with their peers and to check each other’s answers. To stop this from 

happening, I had to intervene several times.  
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I collected data between 21 March 2019 and 30 April 2019. I reached 88% of all participants via 

emailing, snowball sampling and social media groups combined. Offline approaching accounted 

for 12% percent of the sample. 

4.2 Participants 

The study was conducted in a sample of 208 students. Among them, 69.2% was female, 29.8% 

male and 1% non-binary. The age of the students varied between 18 and 38 years (M=24.35, 

SD=3.95). One participant was 38 years old, and therefore slightly older than three standard 

deviations from the mean. Thus, there was one ‘outlier’13 (e.g. Field, 2005) in the age variable. 

However, the outlier was still not very far from some other values14. Moreover, I appreciated 

diversity in my sample - also age diversity, since the population at universities is highly diverse 

as well. Therefore I did not remove this value. 

To the question “in which country did you live the majority of your life?”15, participants gave 44 

different answers. The most represented countries were The Netherlands (26.9%), Sweden 

(26.4%), the United Kingdom (7.7%), Italy (4.3%), Germany (3.8%) and India (2.9%). None of 

the other individual countries exceeded 2% of the entire sample.  

Participants who lived the majority of their lives in European counties accounted for 85.6% of the 

sample. Furthermore, 7.2% came from Asian countries, 5.8% from American counties and 1.4% 

lived the vast part of their lives in an African country or in Australia. A list with all different 

countries is to be found in Table 11 in Appendix D. 

Current study programs 

The respondents came from 72 HEIs. The most presented institutions were Linköping University 

(22.6%), Leiden University (10.6%), Uppsala University (5.8%), the Swedish University of 

Agricultural Sciences (4.8%), KTH Royal Institute of Technology (3.4%) and the University of 

Amsterdam (3.4%). Five participants (2.4%) did not make clear what the name of their HEI is. A 

list with all different institutions is to be found in Table 12 in Appendix D. 

                                                           
13 When data does not fall between three standard deviations of the mean, they can be considered as outliers (Field, 

2005). 
14 There were also five people with an age of 33, one person was 34 and one was 36 years old. 
15 I asked this question, because I expected a considerable part of the sample to be international students. Since they 

might only live in their country of residence for a semester or a year, I decided that it is more interesting to know 

where they lived for the majority of their lives. 
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Of all participants, 47.1.% is in their bachelor phase, 47.6% in their master phase and 5.3% is 

currently doing a PhD.  

There was a large variety of study programs represented in the sample. Because of the focus of 

the present study, I made two categories: students in a program with the words “nature”, 

“environment(al)”, “ecology” and/or “sustainability” in its name, and students in other programs. 

Of all participants, 19.2% currently follows a study program with these words in its name. The 

rest of the participants follow other programs. See Appendix D for lists of the descriptive 

statistics that were discussed in this section. 

4.3 Measures 

In the following section I will explain the measurement scales that I used. As a matter of course, 

besides the questions about gender, age, study and national background, I asked the participants 

to fill in the MTES and the CNS. All of the questions were made into one questionnaire. As a 

complement to the background information given in chapters 1 and 2, the technical side of the 

scales is explained below.  

The Motivation Toward the Environment Scale 

As I mentioned several times before, “Why are you doing things for the environment?” is the 

central question of the MTES. The entire scale has 24 items. Each of them correspond to one of 

the motivation types of the SDT (intrinsic motivation, integrated regulation, identified regulation, 

introjected regulation, external regulation and amotivation). Every motivation type has four 

items. Participants were asked to respond to these statements on a Likert scale, depending on the 

extent to which they agreed with the statement. The entire scale is to be found in Appendix A. 

Some examples of scale items, including the corresponding motivation types, are as follows 

(based on Sass et al., 2018, p. 15): 

Why are you doing things for the environment? 

Intrinsic Motivation For the pleasure I get in mastering new ways to help. 

Integrated Regulation Because taking care of the environment is an integral part of my life. 

Identified Regulation Because it is a sensible thing to do something about the environment. 

Introjected Regulation Because I’d feel guilty if I didn’t do anything about the environment. 

External Regulation Because my friends insist that I do. 



NATURE-CONNECTEDNESS AND MOTIVATION FOR PRO-ENVIRONMENTAL BEHAVIOUR   |   T.C. HOGENBOOM 

 

38 
 

Amotivation I feel that doing something about the environment is a waste of time. 

 

In the present study, I chose to use a 5-point scale, varying between “1 = strongly disagree” and 

“5 = strongly agree”. This is the same Likert scale that I used for the CNS. However, previous 

studies with the MTES (Pelletier et al., 1998; Sass et al., 2018) used a 7-point Likert scale, with 

the descriptions “1 = does not correspond at all” and “7 = corresponds exactly”. I am aware of the 

fact that small scale changes can lead to differences in the outcomes. However, I accepted this 

risk, since I expected the 7-point scale to be even more risky: a change from a 5-point scale in the 

CNS to a 7-point scale in the MTES, could be a confusing transition for participants (possibly 

leading to biased answers). I decided that compensating for confusion (Frank, 1948) was more 

valuable than keeping the scale exactly the way it was.  

In order to test whether the 5-point Likert scale was still internally consistent, I ran a ‘Cronbach’s 

Alpha test’. I will explain this test in section 4.4.2 and the results of the test are to be found in 

section 5.1. Besides the change in the Likert scale, I used the original MTES like it was 

developed by Pelletier et al. (1998).  

The Connectedness to Nature Scale 

The CNS consist of 14 items, which all measure people’s connectedness to nature. In the present 

study I used the scale in the same way as it has been done in previous studies (e.g. Mayer & 

Frantz, 2004). As I mentioned before, a 5-point Likert scale was used, varying between “strongly 

disagree” and “strongly agree”. Some examples of CNS items are: 

Like a tree can be part of a forest, I feel embedded within the broader natural world. 

When I think of my life, I imagine myself to be part of a larger cyclical process of living. 

I have a deep understanding of how my actions affect the natural world. 

 

Just like other studies did, I used three negative statements, that I ‘reverse-scored’ in the analysis. 

For instance, this means that a score of 1 will be analysed as a 5 and a 2 will become a 4. These 

negative statements are: 

I often feel disconnected from nature. 
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When I think of my place on Earth, I consider myself to be a top member of a hierarchy that 

exists in nature. 

My personal welfare is independent of the welfare of the natural world. 

 

Because it was the first time that the CNS was applied to higher education students, I also ran a 

test for internal consistency on this scale. I write more about that in sections 4.4.3 and 5.1. The 

complete CNS is to be found in Appendix B. 

4.4 Data analysis  

In order to analyse the data, I used several methods and I divided the analysis in five steps. For all 

tests, I used the software programs SPSS and Jamovi. The following paragraphs are dedicated to 

the five steps and their corresponding analysis methods. 

4.4.1 Analysis of the descriptives 

The first step were the ‘descriptives’: age, gender, national background, university and study 

program. In order to analyse these factors, I first made some small corrections in the data16. 

Thereafter I used the SPSS feature “descriptives” and “frequencies”. As I previously mentioned, 

the descriptives tables are to be found in Appendix D.  

4.4.2 Analysis of the normality of the distribution 

Besides focusing on the descriptives, I analysed whether the scores of the sample were normally 

distributed. For this, I used the Kolmogorov-Smirnov test for the normality of distribution (e.g. 

Field, 2005). This was a relevant step in my research, for multiple reasons. Firstly, it provided 

information about the generalizability of the sample and what I had to consider when interpreting 

my results. Moreover, it helped me determine which statistical tests were (not) usable. I will 

explain these issues below, after providing a brief explanation of the normal distribution. 

Normal distribution and generalizability 

The normal distribution is a distribution that naturally occurs in many situations. Some examples 

are people’s height and weight, students’ scores on the SAT (a test for college admission in the 

United States) and ocean temperatures in a certain place (e.g. Lavine, 2013). Because of its 

                                                           
16 I edited some of the answers that respondents gave. For instance, I changed “linkoping uni”, “LiU” and 

“Linkoping university” all into “Linköping Univeristy”, so that the software program analysed it as one group. 
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shape, it is often called ‘the bell curve’. An important aspect of the normal distribution is the 

“Empirical Rule”, which means that 68% of all data falls within one standard deviation from the 

mean, 95% within two standard deviations from the mean and 99.7% within three standard 

deviations from the mean. Moreover, 50% of all values are below the mean, and 50% lie above 

the mean (e.g. Field, 2005). Figure 1 shows a normal distribution. 

 

 

Figure 1. A normal distribution with percentages and standard deviations. 

The normal distribution is commonly assumed by researchers, to represent a certain population. 

Accordingly, I expect students’ scores on the MTES and CNS to be normally distributed as well. 

Thus, when there is no normal distribution in my sample, I assume that the sample is somehow 

not an average one. Finding a non-normal distribution will make me more careful with 

generalizing my findings, since they might not be true for the broader student population. 

Normal distribution and statistical tests 

A second reason for conducting normality tests, was because a considerable amount of 

parametric statistical tests17 are not applicable for non-normally distributed data. Determining the 

distribution of the data gave me insight in which statistical tools I could and could not use.  

Nevertheless, scholars have stated that in larger samples (more than 30 or 40 people), violations 

of normal distributions generally do not cause major problems, and parametric statistical tests can 

still be conducted (Elliott & Woodward, 2007). Some authors even argued that the distribution of 

data can be ignored in samples with hundreds of participants (Altman & Blant, 1995). However, 

there seems to be consensus that it is still good to determine whether the distribution is seriously 

                                                           
17 Parametric tests are tests for drawing conclusions about a parameter (an effect in a broader population). They 

usually have the assumption that data is distributed in a certain way, often following the normal distribution. 
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different from normal (e.g. Elliot & Woodward, 2007). For instance, the chance of a type 1 error 

can be higher in several parametric tests, when data are not normally distributed (e.g. Ahad & 

Syed-Yahaya, 2014; Bishara & Hittner, 2012). Type 1 error means that the test can show a 

statistically significant effect, while there actually is none. In this case, there is a threat of falsely 

rejecting the null-hypothesis18. 

Because of the previously mentioned findings and the large size of my sample, I will still use the 

tests I intended to use, even when the distribution appears not to be normal. However, I will at all 

times take it into account, when interpreting the results. Therefore the distribution will be a 

recurring topic in the rest of this document. The outcomes of the normality tests are to be found 

in section 5.2 and 5.3.  

4.4.3 Analysis of the internal consistency reliability 

After the descriptives and the normality tests, I ran tests on the internal consistency reliability of 

the MTES and CNS, namely “Cronbach’s Alpha” (or Cronbach’s α) (Cronbach, 1951). If 

researchers invent a new measurement scale, when they make changes in an existing scale or 

when they apply it to a new target group, they generally use Cronbach’s Alpha to investigate 

whether the different questions measure the same construct (Field, 2005). For instance, Sass et al. 

(2018) applied it to determine if their Dutch version of the MTES was as reliable as the (already 

existing) English one. 

Using Cronbach’s Alpha was an important step in the present study as well, because of two 

reasons. Firstly, the CNS and MTES were never applied to a sample of higher education students 

before. Moreover, as I mentioned before, previous studies (Pelletier et al., 1998; Sass et al., 2018) 

all used a 7-point Likert scale for the statements in the MTES, while I used a 5-point scale.  

I ran Cronbach’s Alpha seven times: one on the CNS and six on the different motivation types of 

the MTES. The outcomes of these tests are to be found in section 5.1.  

                                                           
18 The null-hypothesis states that there is no significant difference between specified populations. For example, a 

null-hypothesis in my study was “there is no significant correlation between higher education students’ scores on the 

CNS and MTES”.  
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4.4.4 Analysis of the scale means  

In order to answer the earlier stated research questions “How connected to nature are higher 

education students, on average?” and “How motivated for pro-environmental behaviour are 

higher education students, on average?”, I took several steps. 

Firstly, I reverse-scored the three negative statements of the CNS, about which I wrote in 

section 4.3. After that, I calculated the means of every single participant’s scores on the CNS 

and the six different motivation types of the MTES.  

Thereafter I analysed the means and standard deviations of the whole sample, using the 

participants’ individual mean scores on both the CNS and (all motivation types of the) 

MTES. As a statistical tool, I used the “descriptives” feature in SPSS. The outcomes of these 

tests are to be found in section 5.2 and 5.3. 

4.4.5 Analysis of group differences 

In order to answer the research questions “Are there differences in the scores on the CNS and 

MTES, between genders?” and “Are there differences in the scores on the CNS and MTES, 

between students in non-environmentally focused educational programs and students in 

environmentally focused educational programs”, I ran two “independent samples t-tests” to 

find out the group differences: one in which I analysed gender type (M/F) in combination with 

scores on the CNS and MTES, and one where I looked at study program in combination with the 

scores on both scales. 

I chose the independent samples t-test, because it is a highly conventional, reliable method to find 

out whether the means of two different groups are similar or significantly different. I decided to 

use “Welch’s t” instead of the more commonly used “Student’s t”, because Welch’s t is the most 

reliable test for different group sizes and variances (Lu & Yuan, 2010).  

Not only did I analyse whether there would be a difference between the groups, but I also looked 

at which group scored higher on which scale. Since the program Jamovi was highly convenient to 

use for these tests, I ran the t-tests with this program instead of SPSS. The outcomes of the 

independent t-tests are to be found in section 5.4 and 5.5.  

Decisions before the tests 

For the analysis of study programs, I stuck to the groups I mentioned before: students in a 
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program with the words “nature”, “environment(al)”, “ecology” and/or “sustainability” in its 

name, and students in other programs (from now on, I will refer to the former as 

“environmentally focused programs” and the latter as “non-environmentally focused programs”). 

In the first place, I made this division because of the focus of my research. Moreover, the variety 

of study programs in the sample was too large to analyse differences between every single study 

program. 

For the gender analysis, I unfortunately had no other choice than leaving the non-binary people 

out of this particular test, since only two students with this gender type were represented in the 

sample. For more than two groups, in this case male, female and non-binary, I could have done a 

“One-way ANOVA” (analysis of variance) test. However, the group size of the non-binary 

gender was also too small for this test to be reliable – especially in relation to the other group 

sizes (Field, 2005). 

Why these factors matter 

I chose to analyse gender and study program for two reasons. Firstly, no previous research on 

both the CNS and MTES specifically paid attention to gender. Moreover, no studies have focused 

on the MTES and students’ educational programs. Only Mayer & Frantz (2004) compared study 

programs in their CNS research. Because of this lack of research, focusing on gender and study 

program has the potential to increase knowledge about nature-connectedness and motivation for 

pro-environmental behaviour.  

Moreover, genders and study programs were not represented equally in my sample: there were 

more females than males and more people from non-environmentally focused study programs 

than from environmentally focused ones. In case the present study will be replicated in the future, 

it might be interesting to examine whether the same effect exists in samples where genders and 

study programs are more equally represented. 

4.4.6 Analysis of the correlations 

As I mentioned before, I chose correlational research as a method to answer my main research 

question “Is there a statistically significant correlation between higher education students’ 

scores on the Connectedness to Nature Scale and the Motivation Toward the Environment 

Scale?”. In order to explain the importance of my correlation analysis, I will start this section 
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with discussing the added value of correlational research in the social sciences. Thereafter, I 

move on to the statistical method that I used for my analysis. 

Correlational research 

Correlation, which can be defined as “a test of relationships and associations between variables” 

(Samuel & Okey, 2015, p. 22), is among the most relevant statistical techniques used in social 

science studies. It refers to the extent to which one variable changes in response to changes in 

another variable (Samuel & Okey, 2015). How strong or weak the relation is, can be measured 

with different statistical tests, depending on the type of variables. This makes statistical tests 

powerful and useful tools in social research. In this document I use the terms “correlation” and 

“relationship” interchangeably. 

According to Samuel & Okey (2015), the importance of correlation in social science research 

cannot be emphasized enough, for multiple reasons. Firstly, seemingly unrelated variables can be 

investigated, which may lead to new discoveries. These discoveries can, in turn, be a reason for 

further research. For example, they can help scientists develop and test new theoretical models, 

with the goal to explain why a correlation exists, rather than only reporting it.  

Moreover, scientists can use correlational research to determine which variable(s) are related to a 

particular outcome (Samuel & Okey, 2015). For instance, one could investigate which variables 

are related to high grades among students. This can help them predict outcomes, for instance “if 

someone studies often, (s)he is more likely to get A’s”. 

Overall, I expect correlational research for the MTES in relation to the CNS to be useful. No 

study compared these scales so far, so it might lead to relevant outcomes for further research. 

Moreover, I hope that my study will be seen as a plea for curriculum change for a more 

sustainable future, about which I wrote in chapter 3 and will write again in chapter 7. 

Correlation ≠ causation 

It is important to note that a correlation does not imply that there is a causal relationship. For 

instance, it is known that when more people buy ice cream, there are also more reported cases of 

drowning (e.g. Offenholley, 2013). Does this imply that buying ice cream leads to these kills? 

No, there is a third variable (also known as “confounding variable”) causing the relationship, 

namely summertime: in summer, people buy more ice cream and spend more time close to the 
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water. This is also called a “spurious relationship” (e.g. Lewis-Beck et al., 2004). I will explain 

what this means for the present study in sections 4.7 and 6.4.  

The test I used 

I made use of the statistical test ‘Pearson’s r’, a method for the examination of relationships 

between interval/ratio variables19 (Bryman, 2015). Pearson’s r can take any value from -1, 

through 0, to +1. A value of -1 means a perfect negative relationship (if one variable 

changes, the other one changes in the opposite direction, with the same amount) , 0 means 

that there is no relationship (if one variable changes, the other one does not change at all) 

and +1 means that there is a perfect positive relationship (if one variable changes, the other 

one changes in the same direction, with the same amount) (e.g. Akoglu, 2018; Field, 2005). 

Another option I considered was ‘Spearman’s rho’, a suitable test for ordinal variables. Even 

though values on a Likert scale are actually ordinal variables, I still chose to use Pearson’s r, 

because I worked with individuals’ mean scores and these scores were interval variables. My 

decision to use this method was inspired by previous research with the MTES. Pelletier et al. 

(1998) and Sass et al. (2018) also took means of the subscales and analysed correlations with  

Pearson’s r. The outcomes of the correlational analyses are to be found in section 5.6. 

4.5 Ethical considerations 

In order to meet the ethical standards of conducting a survey research, I made sure to handle 

participants’ personal data discretely. Before the survey questions, I added guidelines for 

personal data, based on the ones provided by Linköping University. Besides informing the 

participants about the fact that their answers would be anonymous, they needed to agree on the 

following statements, before moving on to the questionnaire: 

I confirm that I have read and understood the necessary information and have been given the 

chance to ask questions about it. 

I do not expect to receive any benefit or payment for my participation. I understand that my 

participation is voluntary, and that I am free to withdraw at any time without giving any reason 

and without there being any negative consequences. In addition, should I not wish to answer 

any particular question or questions, I am free to decline. 

                                                           
19 See Appendix C for a brief explanation of the different types of variables. 
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I understand that my responses will be kept strictly confidential. I will not be identified or 

identifiable in the report or reports that result from the research. 

I agree to take part in this study. 

 

Moreover, I informed participants about the global goal of the study (‘my master thesis for the 

program Outdoor and Sustainability Education’) and I made an email account to which people 

could send questions.  

I did not collect sensitive data such as names and addresses, but I did collect somewhat less 

personal information (gender, age, national background, university and study program). I will 

delete these data once I finished the present study. Nevertheless, I will keep the results of the 

MTES and the CNS on the online platform Google Drive, since those data could be relevant for 

defending my results. However, after deleting all personal data, it is not possible to trace back the 

scores to the participants in any way. 

4.6 Delimitations  

In this section I will describe the choices that I made to set boundaries for my study, and why I 

made these decisions.  

Time spent in nature 

Firstly, I considered asking the participants how much time per week they generally spend in 

nature. In this way I would be able to determine whether the time spent in nature is correlated 

with scores on the MTES and the CNS. Nevertheless, I decided against this idea, since the 

concept of “nature” is very subjective. For some it could be as subtle as walking past a city park, 

whereas others might think of hikes in primeval forests. Therefore I found it too tricky to ask this 

question.  

More homogenous sample 

Another idea I initially considered was conducting the study at only two or three HEIs. In this 

way it would have been possible to compare these institutions and to draw conclusions about the 

current situation at these places. Nevertheless, I decided not to go with this idea and to include 

students from all over the globe instead. This decision made it basically impossible to draw 

conclusions about individual institutions, but instead it gave me the opportunity to analyse data 
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from a large and varied sample: different nationalities, genders, ages and study backgrounds were 

represented.  

This has been beneficial, since sample diversity is seen as an essential aspect in social studies 

(e.g. Gurven, 2018). Even though I can never be completely certain that my findings are 

generalizable to a broader student population20, a smaller, more homogenous sample would have 

given even more uncertainty (e.g. Etz & Arroyo, 2015). 

Differences online and offline 

Furthermore, I considered analysing the differences between the group I reached via the online 

methods and the group I reached offline. I did not do this, because I made use of several online 

methods – there was no question of ‘one online group’. Moreover, the software I used made it 

impossible to distinguish between email users, people from social network groups and the people 

I reached through snowball sampling. The only way of finding this out, was by adding the 

question “how did you find out about this survey?”. I decided against this idea, because it would 

have an impact on people’s privacy. In combination with the other personal questions (such as 

age, nationality and study background), it would increase the trackability of individuals.  

Differences in national background 

Finally, I considered analysing the differences between countries where people lived the majority 

of their lives. However, I chose not to do this, since the group sizes differed too much and there 

were too many nationality groups for any statistical test (such as ANOVA) to be reliable (e.g. 

Field, 2005).  

4.7 Limitations 

Just like every other study, my research had limitations that were beyond my control. I will 

discuss all of them in this section. 

Not suitable for everyone 

The first limitation is that the survey was only suitable for students who already (at least 

occasionally) do things for the environment. If people do not act pro-environmentally at all, it is 

not possible to answer the central question “Why are you doing things for the environment?” in 

the MTES. Thus, students who never do something for the environment did not have the 

                                                           
20 For instance, the average scores in my sample are not necessarily the same as in other student populations. 
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possibility to participate in the study. Excluding a certain population can be a threat to the 

“external validity”, the question whether results are generalizable to different people (Steckler & 

Mc. Leroy, 2008), in this case the broader student population.  

However, I do not think it was a serious threat: none of the students I approached indicated that 

they never do something for the environment. Some people said they engage very seldom in pro-

environmental behaviour, but even they were able to fill out the questionnaire. Moreover, 

previous studies (e.g. Sass et al., 2018; Pelletier et al., 1998) did not even point out this 

limitation. 

The nature of the relationship 

As I already mentioned in section 4.4.6, another point of attention was the issue of correlation not 

implying causation. If there appears to be a correlation between the MTES and the CNS (for 

instance, people with high scores on the MTES also score high on intrinsic motivation), a third 

variable could be causing the relationship – like the earlier mentioned example of ice cream sales 

and drowning. In this case, “environmental concern” could be causing the relationship, rather 

than nature-connectedness leading to motivation for pro-environmental behaviour. 

Another possibility is that the relationship is the other way around (Bryman, 2015). In this study 

this would mean that motivation for pro-environmental behaviour leads to nature-connectedness 

instead of vice versa. Therefore I have to be careful with drawing conclusions about the 

relationship. 

Limitations of data collection methods 

As I discussed in section 4.1, all of the data collection methods had their limitations. However, 

because all of them had benefits as well, they could complement each other – yet resulting in a 

varied sample. For instance, the offline method had the disadvantage of being slow and less 

efficient, whereas the online methods were a quick way to reach many participants. On the 

contrary, the offline method made it possible to reach out to people from groups that were 

underrepresented in the online sample (in this case males, as I mentioned in section 4.1). This 

was more difficult to achieve online. 

The division of study programs  

Finally, as I discussed in section 4.4.5, I divided the sample in two groups, before analysing 
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differences between study programs. Therefore I looked at the name of study programs: I 

assumed that students in programs with the words the words “nature”, “environment(al)”, 

“ecology” and/or “sustainability” in its name, receive more environmental and/or sustainability 

education than the rest of the sample. However, I acknowledge that also programs without these 

words in their names can contain environmental and/or sustainability education. After all, there 

was no way of checking how much environmental and/or sustainability education each student 

receives. 

Therefore it was possibly a limitation in my study: the group division might not have been 

perfect. Nevertheless, I still chose to go with it, since this division could help me reaching the 

aim of my study. Moreover, I assumed that the name of a study program is carefully chosen by 

educational institutions, and that it accurately represents the content. 

In the next chapter I will present the results of every statistical test I conducted. 
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5. Results 

This chapter contains all results of the present study. I will start with the internal consistency 

reliability of the 5-point scale MTES, followed up by the means and distributions of the scores on 

the CNS and MTES. Furthermore, I present the results of the differences among groups (gender 

and study program). I end the chapter with the correlational tests. This chapter does not contain 

information about how the results relate to previous research, nor does it say much about what the 

results mean for my study - I will discuss these issues later in chapter 6. As I mentioned before, a 

list with explanations of statistical terms and abbreviations is to be found in Appendix C. 

5.1 The internal consistency reliability of the 5-point scale MTES 

The Cronbach’s Alpha tests on the CNS and the six motivation types of the MTES gave values 

between 0.80 and 0.92 (.80 < Cronbach’s α < .92), which is seen as a high level of internal 

consistency (Cortina, 1993; Taber, 2017). This means that it is very likely that all items on the 

CNS measure nature-connectedness. Moreover, it is also very likely that the four questions for 

each motivation type on the MTES all measure the same constructs. 

The different values I found are shown in Table 2 below. The original SPSS tables are to be 

found in Appendix E (Tables 15 until 21).   

  Table 2 

Cronbach’s α for the CNS and the different motivation types of the MTES 

CNS α  = .82 

Intrinsic Motivation α  = .85 

Integrated Regulation α  = .87 

Identified Regulation α  = .82 

Introjected Regulation α  = .92 

External Regulation α  = .82 

Amotivation α  = .80 
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5.2 Means and distribution of the CNS 

A test for descriptive statistics showed a sample mean of 3.60 (SD = 0.62) on the CNS. The 

minimum score in the sample was 2.00 and the maximum score was 5.00. The original SPSS 

table (Table 3) is to be found below. 

Table 3  

Descriptive Statistics CNS 

 N Minimum Maximum Mean 

Std. 

Deviation 

Mean CNS 208 2,00 5,00 3,5958 ,62355 

Valid N (listwise) 208     

 

For the Kolmogorov-Smirnov test for the normality of distribution, I used a significance level (or 

‘alpha’) of 0.05, meaning that a test with a p-value smaller than 0.05 would be significant. This 

test indicated that scores on the CNS do not follow a normal distribution, D(208) = 0.71, p = 

0.012. The original SPSS table (Table 22), as well as a boxplot of the distribution of the CNS 

data (Figure 2), are to be found in Appendix F. 

5.3 Means and distribution of the MTES 

A test for descriptive statistics on the six different motivation types of the MTES showed a 

variety of results. As a brief reminder for the MTES motivation types, I mention one example of 

a statement per motivation type below:  

Motivation type Why are you doing things for the environment? 

Intrinsic Motivation For the pleasure I get in mastering new ways to help. 

Integrated Regulation Because it seems to me that taking care of myself and taking care of 

the environment are inseparable.  

Identified Regulation Because it is the way I have chosen to contribute to the environment.  

Introjected Regulation Because I would feel guilty if I did not do anything for the 

environment.  

External Regulation To avoid being criticized. 

Amotivation I feel that doing something about the environment is a waste of time. 
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On average, participants had the lowest scores on amotivation (M = 1.88, SD = 0.79), followed 

up by external regulation (M = 1.89, SD = 0.82), integrated regulation (M = 3.60, SD = 1.01) and 

intrinsic motivation (M = 3.73, SD = 0.83). Participants had the highest scores on introjected 

regulation (M = 3.89, SD = 1.02) and identified regulation (M = 4.16, SD = 0.71). See Table 4  

for the original SPSS descriptives.  

Table 4 

Descriptive Statistics MTES 

      N 

    

Minimum    Maximum   Mean 

   Std.    

Deviation 

Intrinsic Motivation 208 1,00 5,00 3,7296 ,83399 

Integrated Regulation 208 1,00 5,00 3,5962 1,01129 

Identified Regulation 208 2,25 5,00 4,1623 ,70827 

Introjected Regulation 208 1,00 5,00 3,8870 1,01521 

External Regulation 208 1,00 4,25 1,8882 ,81787 

Amotivation 208 1,00 4,50 1,8822 ,79054 

Valid N (listwise) 208     

 

The Kolmogorov-Smirnov tests for normality on the six motivation types of the MTES indicated 

that the scores did not follow a normal distribution (when using a significance level of 0.05).  

Kolmogorov-Smirnov test for normality indicates that: 

the scores on intrinsic motivation do not follow a normal distribution, D(208) = 0.10, p = <0.001 

the scores on integrated regulation do not follow a normal distribution, D(208) = 0.10, p = <0.001 

the scores on identified regulation do not follow a normal distribution, D(208) = 0.15, p = <0.001 

the scores on introjected regulation do not follow a normal distribution, D(208) = 0.14, p = <0.001 

the scores on external regulation do not follow a normal distribution, D(208) = 0.15, p = <0.001 

the scores on amotivation do not follow a normal distribution, D(208) = 0.13, p = <0.001 

 

The original SPSS tables of the Kolmogorov-Smirnov tests (Tables 23 until 28), as well as 

boxplots of the distribution of the MTES data (Figures 3 until 8), are to be found in Appendix F. 
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5.4 Differences between study programs 

I conducted an independent samples t-test with ‘Welch’s t’, in order to compare the CNS and 

MTES for students in environmentally focused programs and non-environmentally focused 

programs.  

However, as I mentioned before, a non-normal distribution can inflate the chance of a Type 1 

error, which is also the case for the Welch’s t-test (Ahad & Syed-Yahaya, 2014).  

A way of controlling for this, as much as possible, is by lowering the significance level - usually 

from 0.05 to 0.01 (e.g. Manderscheid, 1965). In this case, tests need to show a p-value lower than 

0.01 in order to be called significant. Thus, I decided to use this low level21. 

Firstly, there was a significant difference on the CNS, between the scores of environmentally 

focused students (M=3.94, SD=0.48) and non-environmentally focused students (M=3.51, 

SD=0.63), conditions; t(74.1) = 4.76, p = <0.001. 

Moreover, there were significant scores on four of the motivation types of the MTES. Only 

external regulation and introjected regulation did not show significance. For the readability of 

this section, the statistical formulations of the motivation types are moved to Table 29 in 

Appendix G. The t-test is to be found in Table 5 below, and more details about the group 

descriptives (including the means and standard deviations) are included in Table 6. 

  

                                                           
21 It is relevant to note that decreasing the chance of type 1 error, by lowering the significance level, increases the 

chance of type 2 error (falsely not rejecting the null-hypothesis) (e.g. Bryman, 2015). However, regarding the risks 

of the non-normal distribution, I decided that controlling for type 1 error was the most important concern. 
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Table 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6 

Group Descriptives (Group 1 = Environmentally-focused Program, Group 2 = Other) 

  Group N Mean Median SD SE 

CNS  1  40  3.94  3.83  0.481  0.0761  

  2  168  3.51  3.50  0.627  0.0484  

Intrinsic Motivation  1  40  4.13  4.25  0.755  0.1194  

  2  168  3.64  3.75  0.826  0.0637  

Integrated Regulation  1  40  4.33  4.50  0.586  0.0927  

  2  168  3.42  3.25  1.015  0.0783  

Identified Regulation  1  40  4.39  4.50  0.549  0.0867  

  2  168  4.11  4.25  0.732  0.0565  

Introjected Regulation  1  40  4.16  4.38  0.963  0.1523  

  2  168  3.82  4.00  1.019  0.0786  

External Regulation  1  40  1.77  1.63  0.694  0.1098  

  2  168  1.92  1.75  0.844  0.0651  

Independent Samples T-Test study programs 

(Hypothesis: there are differences between the two types of study 

programs) 

          

    statistic Df P 

CNS  Welch’s t  4.67  74.1  < .001  

Intrinsic Motivation  Welch’s t  3.62  63.2  < .001  

Integrated Regulation  Welch’s t  7.44  102.4  < .001  

Identified Regulation  Welch’s t  2.77  75.9  .007  

Introjected Regulation  Welch’s t  1.99  61.5  .051  

External Regulation  Welch’s t  -1.16  69.3  .250  

Amotivation  Welch’s t  -3.47  73.9  < .001  

 



NATURE-CONNECTEDNESS AND MOTIVATION FOR PRO-ENVIRONMENTAL BEHAVIOUR   |   T.C. HOGENBOOM 

 

55 
 

Table 6 

Group Descriptives (Group 1 = Environmentally-focused Program, Group 2 = Other) 

  Group N Mean Median SD SE 

Amotivation  1  40  1.56  1.25  0.621  0.0983  

  2  168  1.96  1.75  0.808  0.0623  

 

These results indicate that participants from environmentally focused study programs scored 

significantly higher on the CNS and the three most self-determined motivation types (intrinsic 

motivation, integrated regulation and identified regulation) than participants from non-

environmentally focused study programs. On the contrary, “non-environmentally focused 

students” scored higher on amotivation than “environmentally focused students”. The scores on 

introjected regulation and external regulation were not significantly different.  

It is relevant to note that the gender composition of the environmentally focused group was quite 

similar to the one in the entire sample. In the environmentally focused group, 28% was male and 

72% female. The complete sample consisted of 69.2% women, 29.8% men and 1% non-binary 

people. Thus, the effect of study program cannot be caused by a difference in gender 

representation. The further interpretation of the results will be discussed in sections 6.2 and 6.3. 

5.5 Gender differences 

Similar to the differences between study groups, I conducted an independent samples t-test with 

‘Welch’s t’ to compare the scores on the CNS and MTES for females and males. Again, I used a 

significance level of 0.01 to avoid type 1 error as much as possible. Thus, all tests with p-values 

smaller than 0.01 were significant.  

Firstly, there was a significant difference on the CNS, between the scores of females (M=3.72, 

SD=0.58) and males (M=3.30, SD=0.63) conditions; t(108) = 4.45, p = <0.001.  

Moreover, there were significant scores on four of the motivation types of the MTES. Only 

identified regulation and external regulation did not show significance. Again, for the readability 

of this section, the statistical formulations of the other motivation types are moved to Appendix G 

(Table 30). The t-test is to be found in Table 7 below, and more details about the group 

descriptives are included in Table 8. 
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Table 7 

Independent Samples T-Test Gender  

(hypothesis: there are differences between females and males) 

    Statistic Df P 

CNS  Welch’s t  4.45  108  < .001  

Intrinsic Motivation  Welch’s t  2.89  117  .005  

Integrated Regulation  Welch’s t  4.26  118  < .001  

Identified Regulation  Welch’s t  2.10  109  .038  

Introjected Regulation  Welch’s t  4.33  105  < .001  

External Regulation  Welch’s t  -1.38  103  .171  

Amotivation  Welch’s t  -3.26  104  .002  

 

Table 8 

Group Descriptives (Group 1 = Female, Group 2 = Male) 

  Group N Mean Median SD SE 

CNS  1  144  3.72  3.71  0.581  0.0484  

  2  62  3.30  3.29  0.626  0.0795  

Intrinsic Motivation  1  144  3.84  3.75  0.813  0.0677  

  2  62  3.48  3.50  0.805  0.1022  

Integrated Regulation  1  144  3.77  4.00  0.974  0.0812  

  2  62  3.15  3.25  0.952  0.1209  

Identified Regulation  1  144  4.23  4.25  0.689  0.0574  

  2  62  4.00  4.00  0.735  0.0933  

Introjected Regulation  1  144  4.08  4.25  0.937  0.0781  

  2  62  3.41  3.50  1.044  0.1326  

External Regulation  1  144  1.84  1.75  0.783  0.0653  

  2  62  2.02  2.00  0.891  0.1131  

Amotivation  1  144  1.77  1.75  0.740  0.0617  
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Table 8 

Group Descriptives (Group 1 = Female, Group 2 = Male) 

  Group N Mean Median SD SE 

  2  62  2.17  2.25  0.841  0.1067  

 

These results indicate that females scored significantly higher on the CNS and three of the 

motivation types of the MTES (intrinsic motivation, integrated regulation and introjected 

regulation) than males. On the contrary, males scored higher on amotivation than females. The 

scores on external regulation and identified regulation were not significantly different. The 

further interpretation of the results is to be found in sections 6.2 and 6.3. 

5.6 Correlations 

In order to examine whether there was a correlation between the two measurement scales, I 

conducted six different Pearson’s r tests: I tested the CNS in relation to all different motivation 

types of the MTES. Similar to the Welch’s t-tests, a non-normal distribution can inflate type 

1 error for Pearson’s r (Bishara & Hittner, 2012). Therefore I used a significance level of 

0.01 again. 

All six tests showed a statistically significant correlation, meaning that there is a relationship 

between nature-connectedness and all types of motivation toward pro-environmental behaviour.  

Rounded to two decimals, the strengths of the correlations were as follows: 

Table 9 

Pearson’s Correlations (r) 

CNS and intrinsic motivation r = +0.44* 

CNS and integrated regulation r = +0.62* 

CNS and identified regulation r = +0.42* 

CNS and introjected regulation r = +0.38* 

CNS and external regulation r = -0.19* 

CNS and amotivation r = -0.23* 

* Correlation significant, p = <0.01. 

 

The original SPSS tables are to be found in Appendix H (Tables 31 until 36). 
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As Table 9 makes clear, not all correlations where equally strong. Karadimitriou (n.d.) gave a 

guideline for interpreting Pearson’s r in statistical research. Table 10 below contains information 

based on these guidelines. 

Table 10 

Interpretation of Pearson’s r 

Very strong Between +0.9 and +1 Between -1 and -0.9 

Strong Between +0.5 and +0.9 Between -0.9 and -0.5 

Moderate Between +0.3 and +0.5 Between -0.5 and -0.3 

Weak All values between -0.3 and +0.3 

Zero/none 0 

 

Considering these guidelines, it can be concluded that there is a strong positive relationship 

between the CNS and integrated regulation and a moderate positive relationship between the 

CNS and intrinsic motivation, identified regulation and introjected regulation. There appeared to 

be a weak negative relationship between external regulation and amotivation. For further 

interpretation of the statistics, see section 6.4.  

The next chapter is dedicated to the discussion and conclusion of the entire present study.  
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6. Discussion & conclusion 

In this second-last chapter I will present the discussion and conclusion of all of my findings. I 

will interpret the results, connect it to previous research and mention why the results surprised me 

or why they did not. I do not focus on recommendations yet – these will be discussed in chapter 

7. 

6.1 Internal consistency of the CNS and MTES 

Firstly, I found that the internal consistency of the CNS was accurate, which was aligned with 

previous research of Mayer & Frantz (2004). Thus, applying the scale to a different target group 

did not negatively influence the scale and my results. 

The internal consistency of the 5-point scale MTES appeared to be accurate as well. This finding 

was similar to previous research of Pelletier et al (1998). Thus, the change from a 7-point to a 5-

point Likert scale, as well as applying the scale to a new target group, did not affect the quality of 

the MTES and my results. Moreover, it can be suggested that the 5-point scale MTES is a reliable 

measure for further research. This conclusion was aligned with my expectations, since I did not 

assume that a small change in the Likert scale would make a considerable difference. 

6.2 The CNS: conclusion and discussion 

After the internal consistency test, I analysed the mean score of participants on the CNS. I also 

analysed the differences between males and females and “environmentally focused” and “non-

environmentally-focused” students. 

The average score on the CNS 

The mean score on the CNS appeared to be 3.60. Taken literally, this number shows the extent to 

which participants agree with the items in the CNS, on a 1 – 5 scale. However, since all of these 

items measured nature-connectedness, I interpreted the mean score as: “on a scale from 1 to 5, 

where 1 means ‘very weakly connected to nature’ and 5 means ‘very strongly connected to 

nature’, students’ average score was 3.60”. The mean score was not very different from previous 

research of Mayer & Frantz (2004)22.  

                                                           
22 The mean score that Mayer & Frantz (2004) found on the CNS, in their sample of 60 individuals, was 3.65. 
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Considering previous research, the average that I found was no surprise. However, in the light of 

the current climate crisis and the benefits of nature-connectedness for the wellbeing of the earth 

(e.g. Roszak, 1995; Fisher, 2002) and humans (Mayer & Frantz, 2004), I think it is reasonable to 

strive for an even higher number. More about the practical implications to achieve this, is to be 

found in in chapter 7. 

Gender and the CNS 

In the present study, females appeared to be significantly more connected to nature than males. 

This factor was never studied before, so it is a completely new finding. However, even though the 

test I did (Welch’s t-test) is robust for differences in group size23 (e.g. Field, 2005), I think it is 

still important to note that there were more females (69.2%) than males (29.8%) in the sample. 

Moreover, as mentioned before, running a Welch’s t-test on non-normal distributed data can 

affect the results (Ahad & Syed-Yahaya, 2014).  

Future research needs to show if the effect also exists in normally distributed samples and 

samples where females and males are more equally represented or, even better, samples that 

include a representative amount of non-binary people as well. 

Study program and the CNS 

Participants in a study program with the words “nature”, “environment(al)”, “ecology” and/or 

“sustainability” in its name scored significantly higher on the CNS than students in other 

programs. This was aligned with my expectations, in the first place because it seemed logical to 

me. Moreover, even though no previous studies made the exact group division as I did 

(environmentally focused versus non-environmentally focused students), Mayer & Frantz (2004) 

did study something similar. They found that students in environmental programs scored 

significantly higher on the CNS than chemistry students, math students and psychology students. 

Again, I cannot exclude the possibility of a type 1 error, considering the distribution of the data. 

Moreover, it is impossible to determine whether the environmentally focused education has led to 

a stronger connection with nature, or if other factors (partly) caused the effect. Students in 

environmentally focused programs were possibly already more connected to nature than other 

students, before choosing their education program. Another possibility is that factors other than 

                                                           
23 This means that the test was still applicable and reliable, even though the group sizes were uneven. 
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education increased their nature-connectedness. For instance, studies (e.g. Liefländer et al., 2013) 

have shown that spending time in natural environments can also lead to a stronger connection 

with nature. 

Nevertheless, my study, with backing of previous research (e.g. Mayer & Frantz, 2004), gives 

reason to assume that environmentally focused education is one of the factors that can lead to 

increased nature-connectedness. Therefore I see this outcome as an extra reason for more 

environmentally focused education (such as ESD) in higher education programs. I will go deeper 

into this topic in section 7.2. 

6.3 The MTES: conclusion and discussion 

Just like I did with the CNS scores, I analysed the mean scores of participants on the MTES. 

Again, I also analysed the differences between males and females and “environmentally focused” 

and “non-environmentally focused” students. 

The average scores on the MTES 

The means of the MTES varied strongly. The lowest average scores were on the two least self-

determined motivation types (1.88 on amotivation and 1.89 on external regulation). I regard this 

as a positive outcome, because higher scores would indicate that people are less likely to engage 

in pro-environmental behaviour.  

Nevertheless, the most self-determined motivation types did not have the highest means: these 

types were in the middle (integrated regulation had a mean of 3.60 and intrinsic motivation had a 

mean of 3.73). This is unfortunate, since the most self-determined motivation types are the ones 

that most often lead to (sustained) action (e.g. Deci & Ryan, 2000). The actual highest mean 

scores were on introjected regulation (3.89) and identified regulation (4.16). As I discussed in 

section 1.2.2, introjected regulation is motivation driven by guilt, which might have a negative 

effect on well-being (Hurst et al, 2017; Verstuyf et al., 2012). The high scores on this motivation 

type might therefore be quite problematic.  

Identified regulation, which had the highest mean score, is not seen as harmful for people’s well-

being and is more self-determined than introjected regulation. As I mentioned before, identified 

regulation indicates that someone accepts that a particular behaviour is relevant. However, the 

person does not have to feel joy or genuine interest in the act (Ryan & Deci, 2000). Therefore it is 
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questionable whether this motivation type will lead to long-term behavioural change. As Sheldon 

& Elliot (1999) found, people are more likely to put sustained effort in a goal, if that goal is 

aligned with their interests. Moreover, externally motivated sustainable behaviours tend to 

disappear when there is no direct ‘reward’ (Dwyer et al., 1993). This can be a problem, since 

rewards for sustainable behaviour are not always available (Lehman & Geller, 2004). 

In order to put my findings into perspective, I looked at the results of the study that Sass et al. 

(2018) conducted among 779 Flemish students in a somewhat younger age group than the present 

study (they were in their last year of secondary school). It is interesting to note that the mean 

scores of the four most self-determined motivation types (intrinsic motivation, integrated 

regulation, identified regulation and introjected regulation) were quite similar, whereas the two 

least self-determined motivation types (external regulation and amotivation) were considerably 

different: the students in the sample of Sass et al. (2018) clearly scored higher on the least self-

determined types than the students in my sample24. Thus, whereas Sass et al. (2018) concluded 

that many students were amotivated to do something for the environment, this did not apply in 

my study: amotivation was actually the motivation type with the lowest scores. 

Gender and the MTES 

The differences in relation to the study of Sass et al. (2018) might have been caused by 

differences in the sample. In particular, gender might have played a role. As was shown in Table 

7 and Table 8, males and females scored differently on the MTES in the present study: females 

scored significantly higher on the CNS and three of the more self-determined motivation types 

than males, whereas males scored higher on amotivation than females. The study of Sass et al. 

(2018) had a sample with more men (72.3% was male in their sample), in contrast to my study 

(29.8% was male in my sample). As said, the scores in their study on amotivation and external 

regulation where higher than in my study. Gender might have played a role in that difference, 

taking the results in Table 7 and 8 into account.  

However, the majority of the scores between the present study and the study of Sass et al. (2018) 

were quite similar – which is not aligned with my gender-related findings. Similar the CNS, more 

                                                           
24 Sass et al. (2018) found a mean of 3.09 on external regulation, whereas I found a mean of 1.89 on this motivation 

type. Moreover, they found a mean of 4.63 on amotivation, whereas I found a mean of 1.88 on this motivation type.  
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research has to be done in order to draw reliable conclusions about the role of gender on the 

MTES. 

Study program and the MTES 

Finally, there were differences between the scores of students in environmentally-focused 

programs and other programs, on four of the motivation types. The former group scored 

significantly higher on the three most self-determined motivation types. Students in non-

environmentally focused programs scored significantly higher on amotivation. Even though this 

is a rather new finding, I do not think it is a surprising outcome. However, similar to the findings 

on the CNS, it is impossible to determine whether the effect is caused by the environmentally-

focused education or by other factors, and the non-normal distribution might have had an 

influence.  

However, education might be one of the factors that leads to more motivation for pro-

environmental behaviour. This gives all the more reason to advocate for the inclusion of 

sustainability in higher education programs. I will get back to this issue in the final chapter.  

6.4 The correlation study: conclusion and discussion 

The present study was the first one in which the CNS and MTES were compared. The 

correlation test between the CNS and MTES showed statistical significance, which was aligned 

with my expectations. As I stated in the introduction of this document, I expected students 

who score high on the CNS to also score high on the self-determined motivation types of the 

MTES. This appeared to be true: there was a significant positive relationship between the 

CNS and intrinsic motivation, integrated regulation, identified regulation and introjected 

regulation.  

Furthermore, I expected that students with higher scores on the CNS would score lower on 

non-self-determined motivation. This turned out to be true as well: there was a significant 

negative relationship between the CNS and the least self-determined motivation types, 

namely external regulation and amotivation.  

Thus, the null-hypothesis (H0), indicating that “there is no significant correlation between the 

scores of higher education students on the CNS and the MTES”, can be rejected in favour of 
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the earlier stated alternative hypothesis (H1), indicating that “there is a significant 

correlation between the scores of higher education students on the CNS and the MTES”. 

It is relevant to note that the positive correlations were ‘strong’ and ‘moderate’, whereas the 

negative correlations were ‘weak’. Therefore I will be cautious with stating that higher 

scores on the CNS are accompanied by lower scores on the least self-determined motivation 

types. The weak negative correlations ask for further research, in order to draw more reliable 

conclusions.  

Moreover, I cannot mention it often enough: the fact that there is a relationship, does not 

mean that nature-connectedness leads to motivation for pro-environmental behaviour. 

Finally, the non-normal distribution of the data might have inflated the chance of type 1 

error on the Pearson’s r tests and possibly made the findings less generalizable to a broader 

population. 

However, using a varied and large sample has certainly made my research stronger (Etz & 

Arroyo, 2015; Gurven, 2018) and might even compensated (partly) for the limitations. As I 

mentioned before, large samples make it possible to use parametric tests, even though the 

data is not normally distributed (Elliott & Woodward, 2007). Moreover, because I found 

statistical significance while using a level of 0.01 on the tests, there was a certainty of 99% 

that the effect I found also exists in other, similar samples25 (see e.g Field, 2005). Thus, I 

think my study definitely complemented the already existing scientific knowledge about the 

investigated topics. I believe that the findings are fruitful for the theory about nature-

connectedness and motivation for pro-environmental action, as well as for further research in 

these fields. 

In the next and final chapter I will pay attention to the meaning of the present study for the 

educational sciences and higher education curricula.  

  

                                                           
25 This is called the “confidence level”. A significance level of 0.01 gives a confidence level of 99%, since 1 – 0.01 = 

0.99. 
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7. Recommendations for higher education 

This final chapter is dedicated to the implications of the present study. This advice is directed to 

scholars, curriculum developers and teachers in the field of higher education. I will start with 

recommendations for future educational research, followed up by practical implications for HEIs. 

7.1 Further research 

When it comes to future research, it could be fruitful to replicate any of the tests I did. 

Replications can give more certainty about whether the results are valid and reliable. If future 

studies find the same results as I did, it will be more clear if the conclusions are generalizable to a 

broader population (Porte et al., 2012).  

Besides, it could be interesting to apply regression analyses on participants’ scores on the CNS 

and MTES. These analyses are commonly used to estimate the relationships among variables 

(e.g. Field, 2005). When applying it to nature-connectedness and motivation for pro-

environmental behaviour, the correlation could be further investigated. For instance, these tests 

could make it possible to predict whether higher scores on the CNS really lead to higher scores 

on self-determined motivation. 

Moreover, the CNS and MTES could be used to test the effect of a certain intervention, such as 

an ESD course. In this way, students can be tested before and after the course (pre-test and post-

test), to see if their nature-connectedness and motivation for pro-environmental behaviour 

changed. After all, even though my study points at the effectivity of sustainability in education, it 

does not allow for conclusions about such interventions. 

Finally, it might be useful to conduct more qualitative research on the topics I investigated, since 

my quantitative analyses did not allow for thorough explanations: I have information about mean 

scores, group differences and correlations, but I do not know why I got these results.  

Previous research showed how explanatory studies can be done in this field. For instance, Sandell 

& Öhman (2010) conducted an analytical literature study on the relationship between experiences 

in nature and environmental concern, ending in several models that can explain the relationship. 

A similar study might help explaining the correlations between the CNS and the MTES that I 

found.  
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Another explanatory, qualitative method is interviewing, which is common in this research field. 

For instance, Fägerstam (2013) conducted a longitudinal case study, in which junior high school 

teachers were interviewed before and after an outdoor education teaching project. In this way it 

became clear how teachers experienced the teaching approach, as well as wat their perceptions of 

OE were before and after the project.  

This approach can be useful for further studies with the CNS and MTES as well: interviews make 

it possible to increase knowledge about why students score high or low on the CNS, or why they 

have certain motivation profiles. For instance, it might be relevant to investigate whether students 

who spend much time in nature (or live close to natural environments) score “better” on the 

scales. Interviewing also allows for investigating what students actually do for the environment. 

Finally, qualitative studies can be conducted to investigate if, and why, certain educational 

interventions have an effect on students’ nature-connectedness and motivation for pro-

environmental behaviour – possibly in combination with a survey study. This more “person-

centred” research approach is aligned with the earlier mentioned recommendations of Sass et al. 

(2018). 

7.2 Implications for higher education 

As I stated before, my results indicate that, when a student is highly connected to nature, there is 

a considerable chance that (s)he is also highly motivated to do something for the environment. 

Moreover, both nature-connectedness and motivation for pro-environmental behaviour are 

proven to be linked to more action for sustainability (e.g. Mayer & Frantz, 2004; Pelletier et al., 

1998; Tarrant, 1996). Considering the urge of the climate crisis (e.g. Wright & Nyberg, 2017), 

these actions really matter. Thus, all the more reason for HEIs to help increasing them. In the 

sections below I will give my advice to educators at HEIs and curriculum developers, based on 

various studies in this particular field. 

7.2.1 ESD for everyone 

One way in which HEIs can stimulate pro-environmental behaviour, is by setting up a 

sustainability-focused centre or office, such as a Green Office26. As previously mentioned, 76% 

                                                           
26 According to Rootability, the fouders of the Green Office Movement, a Green Office (GO) “ informs, connects 

and supports students and staff to act on sustainability. At the same time, a GO develops its own ideas to better 

embed sustainability in education, research or operations” (Rootability, 2019). 
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of all HEIs had at least one of these centres in 2017 (AASHE, 2017). However, despite these 

efforts, student still show highly unsustainable behaviour (Perrault & Clark, 2016). 

A more drastic approach might be needed. As said before, Stephard (2015) argued that 

curriculum change towards sustainability, for all students and not just for those who choose to 

study sustainability-related topics, is the critical next step. An example of an HEI that 

implemented this, is the School of Business, Economics and Law of Gothenburg University.  

They stated that “each and every individual who graduates from our school should have acquired 

a solid knowledge with respect to the major national and global challenges in the ecological, 

economic and social dimensions” (Göteburgs Universitet, 2013). 

There is a lack of research on the effect of providing each student with ESD, since the approach 

is very new. However, it seems to be promising, since ESD in itself is proven to be effective (e.g. 

O’Flaherty & Liddy, 2018). Over a longer period of time, it can also help increase knowledge 

about (the efficacy of) the approach. Therefore “making ESD a part of all higher education 

programs” would be my first recommendation to HEIs and curriculum developers. 

7.2.2 Customized ESD  

By all means, not all students are on the same level, when it comes to factors such as motivation 

for pro-environmental behaviour. Therefore it might be relevant to investigate individuals’ 

current level of environmental knowledge and awareness, and to consider giving them what I will 

call “customized ESD” - sustainability education that fits their current needs. As a matter of 

course, there will always be group differences. However, my results showed that students from 

environmentally focused programs have significantly different scores on both nature-

connectedness and motivation for pro-environmental behaviour than other students.  

Thus, students with different study backgrounds might need different educational interventions. 

An additional advantage of this customized ESD could be that all educational fields get the 

opportunity to contribute to sustainability in their own way. For instance, sociology students 

might be interested in learning more about the societal side of sustainability (see e.g. Haji Rasouli 

& Kumarasuriyar, 2016), whereas business students might benefit from learning about the 

economic side (see e.g. Geissdoerfer et al., 2017).  
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Sass et al. (2018) already wrote about different programs for different students. They opted two 

choices after their MTES studies: curriculum developers can create educational programs that 

either have differential approaches (in their case based on motivation profiles) or have the goal to 

lead students towards one, “most desirable” outcome. Aligned with their recommendation, I 

would advise HEIs to decide on one of these two approaches, and then act on it by making 

necessary curriculum changes.  

Nevertheless, considering my study outcomes and the outcomes of previous studies, I think that 

customized ESD would be the best way. Not only students and HEIs can benefit from this, but in 

the long run it might also help increase knowledge about the efficacy of this differential 

approach. However, this might be more difficult to implement for HEIs, in comparison to giving 

each student the same ESD program – especially when ESD is not implemented in the institution 

yet. In these situations it might be a good first step to start with one and the same program for 

every student. After all, implementing ESD is always better than not implementing ESD – one 

way or the other. 

7.2.3 Critical thinking and a sense of ownership 

As I mentioned before, ESD is a relatively new field in (higher) education. Therefore many HEIs 

are still finding a way of teaching it (Fonseca et al., 2018), and researchers are still conducting 

studies on how to implement sustainability in education (e.g. Martins et al., 2015; Merritt et al., 

2018). An important finding is that knowledge and awareness is generally not sufficient. 

Additionally, students need to get the opportunity to develop “a sense of ownership and 

empowerment”, since that can help them becoming active and responsible citizens (Hungerford 

& Volk, p. 267). In order to achieve this, the goal needs to be aligned with students’ interests and 

core values (Sheldon & Elliot, 1999). This conclusion is similar to the recommendations of 

Pelletier et al. (1998), who argued that students should act sustainably because of self-determined 

reasons, in order to sustain the behaviour. 

For achieving this sense of ownership and empowerment among students, it might be helpful if 

HEIs promote sustainability more actively. According to Martins et al. (2015), this can empower 

students to act. Thereby, HEIs should teach skills such as critical thinking and moral reasoning 

(Podolny, 2009; Thomas, 2009). Moreover, ESD should be oriented on ‘community and practice’ 

and should place emphasis on experiential and active learning (Segalàs et al., 2010). 
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Thus, my third recommendation for HEIs and curriculum developers is to make “creating a sense 

of ownership and empowerment” a main goal of ESD. In order to reach that target, students 

should get the opportunity to learn in an active and experiential way, and they should be 

encouraged to think critically within in the framework of sustainability. 

7.2.4 “Out-of-the-box” approaches 

Finally, I would recommend HEIs and curriculum developers to think out of the box. The 

problems we face nowadays ask for a global change in business as usual. Our current ways of 

living are not sustainable anymore and thus we look for new, innovative solutions.  

The same goes for higher education. Therefore it might be useful to implement other teaching 

methods than the most common ones. Particularly, scholars have acknowledged the relevance of  

experiential and active learning in ESD (Lugg, 2007; Segalàs et al., 2010).  

An important approach that I already thoroughly discussed is outdoor education (OE)27. In the 

context of this study, OE can be seen as an alternative learning approach to use in ESD. It has 

been associated with more pro-environmental behaviour (Öhman & Sandell, 2015). Moreover, 

Lugg (2007) argued that OE in HEIs might facilitate students’ nature-connectedness as well as 

their concern for nature. Especially field trips in areas where human impact is clearly visible are 

shown to be effective (Humberstone & Brown, 2006). On a meta-level, outdoor experiences in 

higher education can also offer new world views, as well as practical approaches towards a more 

sustainable lifestyle (Lugg, 2007). 

As I already stated in section 3.2, OE in higher education primarily aims at training students to 

become outdoor teachers themselves. A next step for HEIs might be to include OE in ESD 

curricula. In this way, indoor and outdoor education can be combined, which is promising: the 

previously cited study of Fägerstam (2013), in which junior high school teachers performed OE, 

showed that outdoor lessons on a regular basis can “strengthen indoor teaching” (p. 1). Among 

other things, it led to more student motivation.  

Moreover, OE has “elements of fun”, which is something that might be needed in pro-

environmental activities: according to Sass et al. (2018), intrinsic motivation can be increased by 

                                                           
27 Within the framework of ESD, there might be more interventions that can be seen as “out-of-the-box”, besides OE. 

Nevertheless, within the scope of this study it is not possible to analyse more of these approaches. 
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doing activities that provide “joy and well-being” in itself (p. 14). Besides the benefits for 

learning, including OE in higher education also allows for research on the potential role and 

effectivity of OE in HEIs. 

As a matter of course, this implementation does not come without any challenges. For instance, 

OE might be difficult to include in inflexible schedules – it generally takes more time than indoor 

lectures (Ayotte-Beaudet et al., 2017). Moreover, outdoor educators need to have appropriate 

training, in order to ensure quality education and to minimize risk (Humberstone & Browm, 

2006; Lugg, 2007). Nevertheless, perhaps ‘alternative approaches’, such as OE, are essential for 

the future of higher education: exactly these out-of-the-box interventions might lead to the 

desired changes.  
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Appendix A 

The Motivation Toward the Environment Scale (MTES) 

Below I included the MTES as I used it, retrieved from the work of Pelletier et al. (1998). This 

scale is developed, tested and confirmed by scientists. As mentioned before in this document, I 

only changed the Likert scale points. 

Introduction for participants 

The next statements are all possible answers to the question “Why are you doing things for the 

environment?”. Please choose the options that best describe how you have been feeling over the 

last month. Again, the meanings of the numbers are as follows: 

1 = strongly disagree 

2 = disagree 

3 = neutral 

4 = agree 

5 = strongly agree 

Statements + corresponding motivation types 

Why are you doing things for the environment? 

Intrinsic Motivation 

 

• For the pleasure I get in mastering new ways to help. 

• For the pleasure I get in improving the quality of the 

environment.  

• Because I like the feeling I get when doing things for the 

environment. 

• For the pleasure of contributing to the environment. 

Extrinsic Motivation: 

Integrated Regulation 

• Because taking care of the environment is an integral part of my 

life. 

• Because it seems to me that taking care of myself and taking 

care of the environment are inseparable.  

• Because it is part of the way I have chosen to live my life.  

• Because my environmental awareness has become a 

fundamental part of who I am. 
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Extrinsic Motivation: 

Identified Regulation 

• Because it is a sensible thing to do something for the 

environment. 

• Because it is the way I have chosen to contribute to the 

environment.  

• Because it is a reasonable thing to do something for the 

environment.  

• Because I think it is a good idea to do something for the 

environment 

Extrinsic Motivation: 

Introjected Regulation 

• Because I think I would regret not doing something for the 

environment.  

• Because I would feel guilty if I did not do anything for the 

environment.  

• Because I’d feel bad if I did not do anything for the 

environment.  

• I would be ashamed not to do anything for the environment. 

Extrinsic Motivation: 

External Regulation 

• Because other people would be mad if I didn’t do anything about 

the environment. 

• For the recognition I get for it from others. 

• Because my friends insist that I do. 

• To avoid being criticized. 

Amotivation • I wonder why I am doing anything about the environment, since 

the situation isn’t improving. 

• I feel that doing something about the environment is a waste of 

time. 

• I cannot see how my efforts to be environmentally friendly are 

helping the environment. 

• I cannot see what’s in it for me. 
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Appendix B 

The Connectedness to Nature Scale (CNS) 

Below I included the CNS as I used it. I wrote the introduction (for participants), based on the 

one Mayer & Frantz (2004) wrote, and used the scale exactly as they developed, tested and 

confirmed it. 

Introduction for participants 

The following questions must be answered with a value on a 1-5 scale. You can only choose one 

option for each question. The meanings of the numbers are as follows: 

1 = strongly disagree 

2 = disagree 

3 = neutral 

4 = agree 

5 = strongly agree 

Please answer each of these questions according to how you’ve generally been feeling over the 

last month. There are no right or wrong answers. Just be as honest as you can, about what you are 

currently experiencing.  

The statements 

1. I often feel a sense of oneness with the natural world around me.  

2. I think of the natural world as a community to which I belong.  

3. I recognize and appreciate the intelligence of other living organisms.  

4. I often feel disconnected from nature.  

5. When I think of my life, I imagine myself to be part of a larger cyclical process of living. 

6. I often feel a kinship with animals and plants.  

7. I feel as though I belong to the Earth as equally as it belongs to me.  

8. I have a deep understanding of how my actions affect the natural world.  

9. I often feel part of the web of life.  
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10. I feel that all inhabitants of Earth, human, and nonhuman, share a common ‘life force’. 

11. Like a tree can be part of a forest, I feel embedded within the broader natural world. Like a 

tree can be part of a forest, I feel embedded within the broader natural world. 

12. When I think of my place on Earth, I consider myself to be a top member of a hierarchy that 

exists in nature.  

13. I often feel like I am only a small part of the natural world around me, and that I am no more 

important than the grass on the ground or the birds in the trees.  

14. My personal welfare is independent of the welfare of the natural world. 
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Appendix C 

Statistical Terms  

Explanation of all used statistical terms and abbreviations28 

Term (abbreviation) Explanation  

Alpha (α) or significance 

level 

Alpha refers to the likelihood that the true population parameter 

lies outside of the confidence interval. In most of the tests I 

conducted, a confidence interval of 99% was used, which gave 

an alpha of 0.01 (1 – 0.99 = 0.01). This means that, when a 

statistical test gave a p-value lower than 0.01, the chance is 99% 

that my findings also exist in other, similar samples (and that I 

saw the outcome as statistically significant). 

Alternative hypothesis (H1) The alternative hypothesis is the hypothesis that there is a 

statistically significant difference between specific groups (see 

also null-hypothesis) 

Bias A measurement outcome is biased if, on average, it gives an 

answer that differs from the truth. For instance, if the present 

study had only included highly environmentally conscious 

students, it would have likely caused a bias: the outcome would 

probably have differed from the real population parameter. 

Cronbach’s Alpha 

(Cronbach’s α) 

Cronbach’s alpha is a test for internal consistency. It calculates 

how related different scale items are as a group. Therefore it is 

seen as a measure for the reliability of scales. 

Confounding Confounding happens when statistically significant findings 

between two variables are caused by a third variable. An 

example is the correlation between higher ice cream sales and 

the number of people drowning. The actual cause of the effect is 

                                                           
28 This information table is developed with the help of the statistical software “Stat Trek” (https://www.stattrek.com, 

accessed on 8 May 2019), as well as the literature from Bryman (2015) and Field (2005). 

 

https://stattrek.com/Help/Glossary.aspx?Target=Confidence_interval
https://www.stattrek.com/
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‘summertime’. Thus, summertime is confounded with the effect 

of ice cream sales. 

Correlation or relationship A correlation or statistical relationship is an association between 

two variables. Correlation coefficients, such as Pearson’s r, are 

used to measure the strength of a correlation. 

Variables can be (strongly) correlated without having a causal 

relationship. 

Degrees of Freedom (Df) Degrees of freedom are the number of independent values (or 

‘pieces of information’) that a statistical test uses to estimate a 

parameter.  

Kolmogorov–Smirnov test 

for normality 

The Kolmogorov–Smirnov test for normality is for testing if a 

variable follows the normal distribution in a population. 

Maximum In this context, ‘maximum’ means the highest score in the 

sample. 

Mean (M) The mean is the average score in the sample (the sum of 

individual scores divided by the number of participants). 

Median The median is a measure of central tendency. You can find it by 

ordering values in a row from the smallest to the largest. If the 

row is odd, the middle value is the median. If the row is even, 

the median is the average of the two middle values. 

Minimum In this context, ‘minimum’ means the lowest score in the 

sample. 

Null-hypothesis (H0) The null-hypothesis is the hypothesis that there is no statistically 

significant difference between specific groups. 

Number (N) In this context, ‘number’ means the amount of participants in 

the sample. 

Pearson’s r Pearson’s r is a statistical measure of the linear relationship 

(correlation) between two variables. It is used to test 

significance as well as the strength of correlations. 

P-value (p) The p-value (or probability value) measures the strength of 

evidence for a null hypothesis. Therefore the p-value can help 

https://stattrek.com/Help/Glossary.aspx?Target=Null%20hypothesis
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determine whether there is significance in results. A small p-

value (such as <0.001) means that there is strong evidence 

against the null hypothesis, which means that you can reject it in 

favour of the alternative hypothesis. 

Robust (in the context of 

statistical tests) 

If a statistical method is robust, it generally means that it can 

handle variability in the sample, while remaining effective and 

reliable. 

Significant or statistically 

significant 

A score is statistically significant, if it is likely that the effect is 

not caused by chance. Technically said, it means that the null-

hypothesis can be rejected in favour of the alternative 

hypothesis. 

Standard Deviation (SD) The standard deviation (SD) is a value used to show how widely 

individual scores in a sample vary. If these scores vary largely 

from the sample mean, the SD is large. If the scores do not vary 

that much from the mean, the SD is small.  

Standard Error (SE) The Standard Error (SE) measures how far the sample mean is 

likely to be from the mean in the population (the parameter). 

T-Test and T-statistic (t) The t-test is a statistical method to test hypotheses about the 

mean of a population, or the means of two groups in the 

population. Simply said, the t-statistic is used in a t-test to 

decide whether one should support or reject the null hypothesis. 

A high t-statistic means a low p-value, meaning that (if low 

enough) the measure is statistically significant. 

Type 1 and type 2 error Type 1 error occurs when the null-hypothesis is falsely rejected. 

In these cases, researchers conclude that there is a significant 

difference between groups, while there actually is none. Type 2 

error occurs when the null-hypothesis is falsely not rejected. 

Thus, researchers state that there is no significant difference 

between groups, when there actually is one. 

Variable A variable is a quantity or characteristic that can vary. There are 

nominal variables, which are categorical (such as “gender” or 
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“place of birth”), ordinal variables, which have a specific order 

(such as a ranking) and there are interval/ratio variables. 

Interval/ratio variables are always numeral and can be divided 

and multiplied. The difference between interval and ratio 

variables is that ratio variables have a true zero-point, and 

interval variables have not. 

Welch’s t Welch’s t-test is a modification of the more commonly used 

Students t-test. The alteration is on the degrees of freedom, 

which makes Welch’s t more reliable than the Student’s t-test, 

in samples with unequal variance or highly unequal sample 

sizes. 
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Appendix D 

Descriptive Statistics 

Table 11 

Countries where participants lived the majority of their lives 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Argentina 1 ,5 ,5 ,5 

Australia 2 1,0 1,0 1,4 

Austria 1 ,5 ,5 1,9 

Belgium 1 ,5 ,5 2,4 

Brazil 1 ,5 ,5 2,9 

Bulgaria 2 1,0 1,0 3,8 

Canada 1 ,5 ,5 4,3 

China 1 ,5 ,5 4,8 

Cyprus 1 ,5 ,5 5,3 

Czech Republic 1 ,5 ,5 5,8 

Dominican Republic 1 ,5 ,5 6,3 

Dutch Caribbean 2 1,0 1,0 7,2 

Egypt 1 ,5 ,5 7,7 

Estonia 1 ,5 ,5 8,2 

Finland 1 ,5 ,5 8,7 

France 2 1,0 1,0 9,6 

Germany 8 3,8 3,8 13,5 

Greece 2 1,0 1,0 14,4 

Hungary 3 1,4 1,4 15,9 

Iceland 1 ,5 ,5 16,3 

India 6 2,9 2,9 19,2 

Iran 1 ,5 ,5 19,7 

Ireland 3 1,4 1,4 21,2 

Israel 2 1,0 1,0 22,1 

Italy 9 4,3 4,3 26,4 

Kazakhstan 1 ,5 ,5 26,9 

Lithuania 2 1,0 1,0 27,9 

Luxembourg 1 ,5 ,5 28,4 

Pakistan 1 ,5 ,5 28,8 

Paraguay 1 ,5 ,5 29,3 
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Philippines 1 ,5 ,5 29,8 

Portugal 2 1,0 1,0 30,8 

Russia 1 ,5 ,5 31,3 

Slovakia 2 1,0 1,0 32,2 

South Africa 1 ,5 ,5 32,7 

Spain 3 1,4 1,4 34,1 

Sweden 55 26,4 26,4 60,6 

Switzerland 3 1,4 1,4 62,0 

Thailand 1 ,5 ,5 62,5 

The Netherlands 56 26,9 26,9 89,4 

Turkey 1 ,5 ,5 89,9 

UAE 1 ,5 ,5 90,4 

United Kingdom 16 7,7 7,7 98,1 

USA 4 1,9 1,9 100,0 

Total 208 100,0 100,0  
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Table 12 

Names of participants’ university (or other higher education institution, such as 

university of applied sciences) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Aarhus University 1 ,5 ,5 ,5 

Amsterdam University 

of applied sciences 

1 ,5 ,5 1,0 

Anglia Ruskin 

University 

1 ,5 ,5 1,4 

Breda University of 

applied sciences 

1 ,5 ,5 1,9 

Catolica Lisbon SBE 1 ,5 ,5 2,4 

Chalmers University of 

Technology 

1 ,5 ,5 2,9 

Erasmus University 

Rotterdam 

2 1,0 1,0 3,8 

Federation University 1 ,5 ,5 4,3 

Free University 

Amsterdam 

6 2,9 2,9 7,2 

Glasgow Caledonian 

University 

1 ,5 ,5 7,7 

Groningen University 1 ,5 ,5 8,2 

Guru Gobind Singh 

Indraprastha University 

1 ,5 ,5 8,7 

Harper Adams 

University 

1 ,5 ,5 9,1 

Utrecht University of 

applied sciences 

1 ,5 ,5 9,6 

Karolinska Institute 1 ,5 ,5 10,1 
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Kask school of arts 1 ,5 ,5 10,6 

KTH Royal Institute of 

Technology 

7 3,4 3,4 13,9 

La Salle Campus 

Barcelona 

1 ,5 ,5 14,4 

Leeds University 1 ,5 ,5 14,9 

Leiden University 22 10,6 10,6 25,5 

Linköping University 47 22,6 22,6 48,1 

Linnaeus University 3 1,4 1,4 49,5 

Liverpool John Moores 

University 

1 ,5 ,5 50,0 

London Metropolitan 

University 

1 ,5 ,5 50,5 

Luiss University 1 ,5 ,5 51,0 

Lund University 4 1,9 1,9 52,9 

Malmö University 3 1,4 1,4 54,3 

Middlesex University 1 ,5 ,5 54,8 

Modul University 

Vienna 

1 ,5 ,5 55,3 

Napier University 1 ,5 ,5 55,8 

Northumbria University 1 ,5 ,5 56,3 

Nottingham Trent 1 ,5 ,5 56,7 

Örebro University 1 ,5 ,5 57,2 

Osmania University 1 ,5 ,5 57,7 

Pädagogische 

Hochschule Bern 

1 ,5 ,5 58,2 

Radboud University 

Nijmegen 

2 1,0 1,0 59,1 

Saxion University of 

applied sciences 

3 1,4 1,4 60,6 
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Sofia University St. 

Kliment Ohridski 

1 ,5 ,5 61,1 

Stockholm University 5 2,4 2,4 63,5 

Swedish University of 

Agricultural Sciences 

10 4,8 4,8 68,3 

The Academic College 

of Tel Aviv Jaffa 

1 ,5 ,5 68,8 

The Hague University 

of applied sciences 

1 ,5 ,5 69,2 

The University of 

Central Lancashire 

1 ,5 ,5 69,7 

The University of Hull 1 ,5 ,5 70,2 

Tilburg University 3 1,4 1,4 71,6 

Delft University of 

Technology 

2 1,0 1,0 72,6 

Unclear / Prefer not to 

say 

5 2,4 2,4 75,0 

Universiteit De La Salle 

Manila 

1 ,5 ,5 75,5 

University 

Complutence de Madrid 

1 ,5 ,5 76,0 

University of 

Amsterdam 

7 3,4 3,4 79,3 

University of Applied 

Sciences Berlin 

1 ,5 ,5 79,8 

University of Begamo 1 ,5 ,5 80,3 

University of Brighton 1 ,5 ,5 80,8 

University of Duisburg-

Essen 

1 ,5 ,5 81,3 
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University of East 

London 

1 ,5 ,5 81,7 

University of 

Gothenburg 

2 1,0 1,0 82,7 

University of 

Groningen 

2 1,0 1,0 83,7 

University of Lahore 1 ,5 ,5 84,1 

University of NSW 1 ,5 ,5 84,6 

University of Oslo 1 ,5 ,5 85,1 

University of Oxford 1 ,5 ,5 85,6 

University of Padova 1 ,5 ,5 86,1 

University of Plymouth 1 ,5 ,5 86,5 

University of Rome Tor 

Vergata 

1 ,5 ,5 87,0 

University of the West 

of England 

1 ,5 ,5 87,5 

University of Twente 1 ,5 ,5 88,0 

University of 

Winchester 

1 ,5 ,5 88,5 

University Of 

Worcester 

1 ,5 ,5 88,9 

Uppsala University 12 5,8 5,8 94,7 

Utrecht University 6 2,9 2,9 97,6 

Vilnius University 1 ,5 ,5 98,1 

Wageningen University 

& Research 

3 1,4 1,4 99,5 

Webster University 1 ,5 ,5 100,0 

Total 208 100,0 100,0  
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Table 13 

Participants’ study phases 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Bachelor 98 47,1 47,1 47,1 

Master 99 47,6 47,6 94,7 

PhD 11 5,3 5,3 100,0 

Total 208 100,0 100,0  

 

 

Table 14 

Participants in programs with the words “nature”, “environment(al)”, 

“ecology” and/or “sustainability” (Yes)  

or other programs (No) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 40 19,2 19,2 19,2 

No 168 80,8 80,8 100,0 

Total 208 100,0 100,0  
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Appendix E 

Cronbach’s Alpha 

Table 15 until Table 20 contain the values of the Chronbach’s Alpha tests of the six different 

motivation types of the 5-point scale MTES. Table 21 contains the value of the Cronbach’s Alpha 

test of the CNS. 

Table 15 

Extrinsic Motivation 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

,848 4 

 

Table 16 

Integrated Regulation 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

,870 4 

 

Table 17 

Identified Regulation 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

,819 4 

 

Table 18 

Introjected Regulation 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

,919 4 

 

Table 19 

External Regulation 

Reliability Statistics 

Cronbach's 

Alpha N of Items 
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,824 4 

 

Table 20 

Amotivation 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

,800 4 

 

Table 21 

Connectedness to Nature Scale 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

,821 14 
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Appendix F 

Table 22 

Tests of Normality CNS 

 

Kolmogorov-Smirnova 

Statistic df 
Sig. 

CNS ,071 208 ,012 

a. Lilliefors Significance Correction 

 

Figure 2. Boxplot29 of the distribution of the scores on the CNS  

 

  

                                                           
29 A boxplot shows the distribution of the data. In this figure, 50% of the data is in the ‘box’ (the blue area) and 50% 

lays out of this area, between the horizontal and vertical black lines. With these black lines, it also shows the 

minimum and maximum values. However, outliers are not included in the figure. If there are outliers, they are 

mentioned with the small circles. The numbers correspond to the participants with an ‘outlier score’. 
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Table 23 

Tests of Normality Intrinsic Motivation 

 

Kolmogorov-Smirnova 

Statistic Df Sig. 

Intrinsic Motivation ,103 208 ,000 

a. Lilliefors Significance Correction 

 

 
Figure 3. Boxplot of the distribution of the scores on intrinsic motivation. 
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Table 24 

Tests of Normality Integrated Regulation 

 

Kolmogorov-Smirnova 

Statistic df Sig. 

Integrated Regulation ,098 208 ,000 

a. Lilliefors Significance Correction 

 

 
Figure 4. Boxplot of the distribution of the scores on integrated regulation. 
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Table 25 

Tests of Normality Identified Regulation 

 

Kolmogorov-Smirnova 

Statistic df Sig. 

Identified Regulation ,145 208 ,000 

a. Lilliefors Significance Correction 

 

 

Figure 5. Boxplot of the distribution of the scores on identified regulation. 
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Table 26 

Tests of Normality Introjected Regulation 

 

Kolmogorov-Smirnova 

Statistic df Sig. 

Introjected Regulation ,136 208 ,000 

a. Lilliefors Significance Correction 

 

 
Figure 6. Boxplot of the distribution of the scores on introjected regulation. 
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Table 27 

Tests of Normality External Regulation 

 

Kolmogorov-Smirnova 

Statistic df Sig. 

External Regulation ,149 208 ,000 

a. Lilliefors Significance Correction 

 

 
Figure 7. Boxplot of the distribution of the scores on external regulation. 
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Table 28 

Tests of Normality Amotivation 

 

Kolmogorov-Smirnova 

Statistic Df Sig. 

Amotivation ,132 208 ,000 

a. Lilliefors Significance Correction 
 

 
Figure 8. Boxplot of the distribution of the scores on amotivation. 
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Appendix G 

Table 29 

Results of the Welch’s t-test with the hypothesis “students in environmentally focused programs 

score differently on the MTES than students in non-environmentally focused programs”. 

Significance level = p < 0.01 

The MTES showed significant differences on: 

intrinsic motivation, between the scores of environmentally focused students (M=4.13, 

SD=0.76) and non-environmentally focused students (M=3.64, SD=0.83), conditions; 

t(63.2) = 3.62, p = <0.001. 

integrated regulation, between the scores of environmentally focused students (M=4.33, 

SD=0.59) and non-environmentally focused students (M=3.42, SD=1.02), conditions; 

t(102.4) = 7.44, p = <0.001. 

identified regulation, between the scores of environmentally focused students (M=4.39, 

SD=0.55) and non-environmentally focused students (M=4.11, SD=0.73), conditions; 

t(75.9) = 2.77, p = 0.007. 

amotivation, between the scores of environmentally focused students (M=1.56, 

SD=0.62) and non-environmentally focused students (M=1.96, SD=0.81), conditions; 

t(73.9) = -3.47, p = <0.001. 

The MTES did not show significant differences on: 

introjected regulation, between the scores of environmentally focused students 

(M=4.16, SD=0.96) and non-environmentally focused students (M=3.82, SD=1.02), 

conditions; t(61.5) = 1.99, p = 0.051. 

external regulation, between the scores of environmentally focused students (M=1.77, 

SD=0.69) and non-environmentally focused students (M=1.92, SD=0.84), conditions; 

t(69.3) = -1.16, p = 0.250. 
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Table 30 

Results of the Welch’s t-test with the hypothesis “females score differently on the MTES than 

males”. 

Significance level = p < 0.01 

The MTES showed significant differences on: 

intrinsic motivation, between the scores of females (M= 3.84, SD=0.81) and males 

(M=3.48, SD=0.81), conditions; t(117) = 2.89, p = 0.005. 

integrated regulation, between the scores of females (M=3.77, SD=0.97) and males 

(M=3.15, SD=0.95), conditions; t(118) = 4.26, p = <0.001. 

introjected regulation, between the scores of females (M= 4.08, SD=0.94) and males 

(M=3.41, SD=1.04), conditions; t(105) = 4.33, p = <0.001. 

amotivation between, the scores of females (M=1.77, SD=0.74) and males (M=2.17, 

SD=0.84), conditions; t(104) = -3.26, p = 0.002. 

The MTES did not show significant differences on: 

identified regulation, between the scores of females (M=4.23, SD=0.69) and males 

(M=4.00, SD=0.74), conditions; t(109) = 2.10, p = 0.038. 

external regulation, between the scores of females (M=1.84, SD=0.78) and males (M=2.02, 

SD=0.89), conditions; t(103) = -1.38, p = 0.171. 
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Appendix H  

Pearson’s r tables 

Table 31 until Table 36 contain the outcomes of the correlation studies 

(Pearson’s r) for the CNS and all six motivation types of the MTES. 

Table 31 

Correlation between nature-connectedness and intrinsic motivation 

 CNS 

Intrinsic 

Motivation 

CNS Pearson Correlation 1 ,438 

Sig. (2-tailed)  ,000 

N 208 208 

Intrinsic Motivation Pearson Correlation ,438 1 

Sig. (2-tailed) ,000  

N 208 208 

 

 

   
 

Table 32 

Correlation between nature-connectedness and integrated regulation 

 CNS 

Integrated 

Regulation 

CNS Pearson Correlation 1 ,617 

Sig. (2-tailed)  ,000 

N 208 208 

Integrated Regulation Pearson Correlation ,617 1 

Sig. (2-tailed) ,000  

N 208 208 
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Table 33 

Correlation between nature-connectedness and identified regulation 

 CNS 

Identified 

Regulation 

CNS Pearson Correlation 1 ,418 

Sig. (2-tailed)  ,000 

N 208 208 

Identified Regulation Pearson Correlation ,418 1 

Sig. (2-tailed) ,000  

N 208 208 

 

Table 34 

Correlation between nature-connectedness and introjected regulation 

 CNS 

Introjected 

Regulation 

CNS Pearson Correlation 1 ,382 

Sig. (2-tailed)  ,000 

N 208 208 

Introjected Regulation Pearson Correlation ,382 1 

Sig. (2-tailed) ,000  

N 208 208 
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Table 35 

Correlation between nature-connectedness and external regulation 

 CNS 

External 

Regulation 

CNS Pearson Correlation 1 -,194 

Sig. (2-tailed)  ,005 

N 208 208 

External Regulation Pearson Correlation -,194 1 

Sig. (2-tailed) ,005  

N 208 208 

 
 

Table 36 

Correlation between nature-connectedness and amotivation 

 CNS Amotivation 

CNS Pearson Correlation 1 -,229 

Sig. (2-tailed)  ,001 

N 208 208 

Amotivation Pearson Correlation -,229 1 

Sig. (2-tailed) ,001  

N 208 208 

 


