
Technische Universität München 

TUM School of Medicine and Health 

Better learning in the outdoors?  

Social, motivational and health-related aspects in 

Education Outside the Classroom 

Jan Leonard Ellinger 

Vollständiger Abdruck der von der     

TUM School of Medicine and Health der Technischen Universität München 

zur Erlangung eines Doktors der Philosophie (Dr. phil.)  

genehmigten Dissertation. 

Vorsitz: apl. Prof. Dr. Felix Ehrlenspiel 

Prüfer der Dissertation: Prof. Dr. Filip Mess 

Prof. Dr. Jochen Mayer 

Die Dissertation wurde am 01.06.2023 bei der Technischen Universität München ein-

gereicht und durch die Fakultät für Sport- und Gesundheitswissenschaften am 

29.09.2023 angenommen. 



Better learning in the outdoors?  

 

2 
 

Table of contents 

 

 

 Summary 4 

 List of abbreviations 5 

 List of figures 5 

1 Introduction 6 

2 Background 9 

  2.1 Modern childhood and the school setting 9 

    2.1.1 The 21st century skills set 10 

    2.1.2 Aspiration of educational and teaching concepts 12 

    2.1.3 Implementation of life-long and self-determined learning 15 

  2.2 The concept of Education Outside the Classroom 17 

    2.2.1 Definition and historical background 17 

    2.2.2 Research on Education Outside the Classroom 18 

  2.3 Education Outside the Classroom: A future-oriented concept? 23 

  2.4 Aims of this dissertation 24 

3 Theoretical foundations, methods and study designs  26 

  3.1 Theoretical foundations 26 

  3.2 Study design and samples 27 

  3.3 Methodology of mixed models 29 

  3.4 Methodology of Social Network Analysis 30 

    3.4.1 Exponential Random Graph Models 32 

    3.4.2 Statistical Actor Oriented Models 32 

4 Publications  33 

  4.1 Publication on health-related quality of life, motivational regulation 

and Basic Psychological Need satisfaction 
33 

 

 

 

 

 

 

 

4.2 Publication on social interaction, social relatedness and friendships 

using Social Network Analysis 

 

 

 

 

 

50 



Better learning in the outdoors?  

 

3 
 

5 General discussion 64 

  5.1 Positioning in the state of scientific research on EOtC 64 

  5.2 Contribution of EOtC in shaping modern schools 65 

    5.2.1 Research as a catalyst of third mission 67 

    5.2.2 Derivations for school practice and politics 68 

  5.3 Future research directions 69 

6 Better learning in the outdoors? 72 

7 References 73 

8 List of publications of the author 88 

  8.1 Scientific publications 88 

  8.2 Publications related to third mission 89 

9 Appendix 90 

  9.1 Supplementary materials on health-related quality of life, motiva-

tional regulation and Basic Psychological Need satisfaction 
90 

  9.2 Activities regarding network development and maintenance 99 

10 Reprint permissions 100 

 Acknowledgements 101 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Better learning in the outdoors?  

 

4 
 

Summary 

 

There can be no doubt that the childhood and adolescence of recent generations is different 

from that of earlier generations. A variety of factors are at play, and it seems a valid conclusion 

that overall challenges are increasing. These can be seen directly, for example, in the increasing 

deterioration in the mental health situation of children and adolescents and their subjective 

future prospects. The school, as possibly the central setting for this age group, has a special 

role to play here. It therefore seems necessary to develop intervention concepts that address 

these health-related problems and at the same time are suitable for long-term implementation 

in schools. Accordingly, these concepts should also meet the basic criteria of a suitable future-

oriented school concept - e.g. with regard to methodical-didactic principles and the addressing 

of 21st century skills. A concept that may be able to combine several topics (proper use of me-

thodical-didactic teaching principles, forcing the teaching and experience of future-oriented 

21st century skills, providing an appropriate environment regarding a healthy development) 

is Education Outside the Classroom (EOtC). EOtC is characterized by curriculum-compliant 

lessons that are regularly moved out of the classroom into the outdoors and has a particularly 

wide distribution in Scandinavia. In this dissertation, a total of 66 students in four fifth grades 

(one of which regularly conducts EOtC) at the same school in Germany were assessed for their 

health-related quality of life (HRQoL), self-determined learning motivation, basic psycholog-

ical need satisfaction, social interaction, and friendship networks and compared over time. 

Statistical analysis using linear mixed models and social network analysis revealed on the one 

hand an improved self-determined motivation to learn, as already evident in previous studies 

from other countries. At the same time, the results do not confirm the presumptions of positive 

associations of EOtC and HRQoL and social interaction. Some reasonable explanations can be 

found, but the results clearly underline the need for additional research in the coming years. 

The statistical results and their interpretation, suggest that in countries like Germany, where 

the concept of EOtC has been implemented comparatively rarely so far, numerous steps are 

still needed to fully exploit the social, motivational and health-related potential of the concept. 

Primary among these is the investigation of correlations between motivational regulation, co-

operative learning and 21st century skills by combining qualitative and quantitative ap-

proaches in single analyses. Furthermore, especially in the case of research on such a societal 

topic, close cooperation with practitioners and politicians seems to be urgently recommended. 
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1   Introduction 

 

In some respects, the lives of children and adolescents may seem easier than those of adults. 

They bear less responsibility and are less aware of many issues than their adult contemporar-

ies. It is therefore easy to assume that children and adolescents are more carefree and therefore 

happier. In combination with the economically, politically and educationally privileged situa-

tion in Germany, children and adolescents must be optimistic about their own future, accord-

ing to this assumption. Although just a few years ago such assumptions could be confirmed 

by representative surveys conducted by opinion research institutes (e.g. Shell Jugendstudie 

[Shell Youth Study], 2019), the current picture is completely different.  

Based on a current survey, only 16% of children and adolescents believe that the overall situ-

ation in Germany will be better in three years than it was at the time of the survey (Bertelsmann 

Stiftung [Bertelsmann Foundation], 2022). In view of the fact that at the time of the survey 

(March 2022), the outbreak of the Ukraine war was like a shock in everyone's bones, the pan-

demic only settled slowly, and a new spectre of fear was making its appearance in the form of 

recession and inflation, this is a truly depressing outlook. Not even half of all respondents 

between the ages of 12 and 18 describe themselves as generally "very satisfied" with their own 

lives (Bertelsmann Stiftung [Bertelsmann Foundation], 2022). It is advisable to treat such sur-

veys and subjective feedback with caution. However, the irrevocable impression remains that 

the majority of children and adolescents in Germany are concerned about the future.  

In addition to these subjective, sometimes abstract and future-oriented concerns, some diffi-

culties are already evident today with which children and adolescents are confronted – and 

such have clearly specifiable medical and developmental-psychological relevance. According 

to currently available statistics, there is a prevalence of 16.9 % of mental health issue-affected 

in the group of 3-17 years old in Germany (Klipker et al, 2018) and as many as 48% showed 

low levels of health-related quality of life (HRQoL) during the COVID-19 pandemic (Ravens-

Sieberer et al., 2022). Unfortunately, in line with this only 22.4 % (girls) respectively 29.4 % 

(boys) of children and adolescents in Germany between 3-17 years meet the World Health 

Organization (WHO) recommendations for physical activity (Finger et al., 2018).  Here, too, it 

was observed that the level dropped sharply in parts during the pandemic (Ravens-Sieberer 

et al., 2021). The link between physical activity and mental health is expressed by empirical 

findings suggesting that sufficient physical activity may also be considered a buffer for mental 
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health in children and adolescents (Ahn & Fedewa, 2011; Biddle & Asare, 2011; Bell et al., 2019; 

Booth et al., 2023). Admittedly, this health situation is not directly reflected in the thoughts 

about the future described above. However, both could be mutually reinforcing, especially 

with regards to mental health. Despite that, it is foreseeable that such health-related condi-

tions, as well as their possible implications and further developments in adult age (Chaddha 

et al., 2016) will lead to even greater problems on a physical, psychological and economic level 

already among the youngest members of our society (Power, Lake & Cole, 1997; Wang et al., 

2011; Goodman, Joyce & Smith, 2011).  

Particularly with regard to the anxious look into the future and mental health issues among 

children and adolescents, the question arises as to the causes. Even though, of course, it is 

almost impossible to make any firm conclusions about what is really causing the mental health 

issues in this population. At the beginning of this introduction, the thesis was put forward that 

children and adolescents would live their lives more carefree because they are only affected to 

a comparatively small extent by the major (positive and negative) developments in the world 

community. This may be true for younger children in the case of warlike conflicts, for example. 

But stressors of a psychological nature also exist in the everyday lives of children and adoles-

cents. Related to those, half (48%) of more than 1,000 school principals from all types of schools 

in Germany consider the current examination practice at schools to be a major psychological 

burden on students (Robert Bosch Stiftung [Robert Bosch Foundation], 2023), which as well 

can be confirmed by the assessment of the students themselves (Inchley et al., 2020). Unfortu-

nately, well over half of these school principals (57%) do not see sufficient competence repre-

sented at their school to adequately address these and other psychosocial stresses for students. 

Parallel to this, a steady decline in intrinsic and self-determined learning motivation among 

students can be observed as students go through secondary school (Gnambs & Hanfstingl, 

2016; Scherrer & Preckel, 2019). The impression arises that school or school-based learning 

under these conditions of significant stress and less intrinsic motivation contributes only to a 

limited extent to a pleasurable and joyful life for many students. This assumption is supported 

by a study that identified school as a whole as the No. 1 stressor for students (Anniko, et al., 

2019).  

From these remarks, the urgent need to make the mental health of children and adolescents 

the subject of appropriate interventions in schools emerges. This inevitably raises the question 
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of how appropriate interventions could be integrated into the current school system. What is 

already clear here is that they must be able to be integrated in the long term in order to have a 

real impact. In this respect, it is imperative that these interventions meet the criteria of a veri-

table teaching concept. In the best case, appropriate concepts as part of interventions also take 

into account that children and adolescents move in a rapidly changing world. It would be 

foolhardy to view current standards as still being in place a few decades from now (Clark et 

al., 2020). The described health-oriented interventions should therefore, in the best case, not 

only be understood as effective in terms of health, but also meet the requirements of a "modern 

concept of education" and teach future-oriented skills ("21st century skills") and therefore be 

real future-oriented school concepts. In order to meet this great and lengthy challenge, science, 

civic life and politics must work together to develop school concepts that are truly future-

proof. In the best case, this should not be driven by actionism or an "innovation mania" 

(Knights & McCabe, 2003). Rather, the task is to supplement central existing structures with 

meaningful and practicable elements in order to ensure their future compatibility. The poten-

tial of such a complementary element in the school setting is the subject of this dissertation.   
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2   Background 

 

The introduction to this thesis emphasizes that children and adolescents have to struggle with 

(mental) health-related problems, which may be in a mutually dependent cycle with subjective 

and objective future prospects (Sawyer et al., 2012). It seems a big challenge to address a larger 

part of these complex trends of a changing world at the same time. If this is to succeed, the 

environment of the school in particular seems to be a promising setting, as on closer inspection, 

it becomes clear what potential lies in focusing on schools as a starting point for health-related 

interventions and the teaching of 21st century skills. At the same time, in view of the great 

challenges, the question inevitably arises as to whether the current school systems, especially 

in Germany, are capable of remedying the situation. 

 

2.1   Modern childhood and the school setting 

 

Children and adolescents are not considered a particularly vulnerable group for nothing, since 

they themselves (at least up to a certain age) have little or no control over the conditions of 

their lives. At the same time, in childhood and adolescence there is a particularly high sensi-

tivity to changes that could potentially have lifelong repercussions (Patton et al., 2016) – both 

positive and negative, affecting health-related, cognitive, psychological and socio-emotional 

facets (Welsh & Pennington, 1988; Pluess et al., 2018; Geary & Bjorklund, 2000; Calvin et al., 

2011). Consequently, the importance of healthy and appropriate development of children and 

adolescents cannot be overestimated at all. Early intervention, raising awareness and enabling 

certain experiences is particularly valuable at this age stage. Automatically, the question arises 

of where and how to reach as many children and adolescents as possible. In this context, the 

importance of schools as starting points for interventions is already clear in purely quantitative 

terms, as children and adolescents spend a large part of their waking hours there (Huber & 

Köppel, 2017; Leech et al., 2014). In Germany, as of 2026, there is a legal right for children in 

elementary schools to be cared for at school throughout the whole day (Bundesregierung [Ger-

man Government], 2018). This is a reasonable adjustment from the perspective of promoting 

women in the workplace, as well as the general compatibility of family and career. However, 

this means that the importance of school could increase even further: In hardly any other set-

ting will it be possible in the future to reach all children and adolescents equally. This can be 
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seen as an opportunity from the perspective of public health. Even now already, the WHO 

places schools centrally in its overall strategy as perhaps the most powerful resource for com-

prehensive health promotion (WHO, 2023). Also, on a national level, the special importance of 

the school setting is pointed out by position papers of the united health insurances (GKV-

Spitzenverband [GKV Central association], 2023). Based on these strategy papers from (nearly) 

all public health insurance companies in Germany, it is already clear that this task is under-

stood to be one that affects society as a whole (Clark et al., 2020). Precisely because of their 

limited opportunities to influence their own lives, paired with the deficits described in the area 

of mental health and in view of the future, it would be negligent as a society not to seize the 

opportunities to enhance the youngest.   

As indicated above, however, the implementation of health promotion initiatives cannot be 

exclusively about achieving the greatest possible effects in a small group with selective inter-

ventions. Rather, such interventions should be seen as a long-term complement to the school 

system (Day et al., 2019; Shaya et al., 2008) and, accordingly, be able to contribute to general 

school education. In this context, it is important to address the shortcomings of the current 

system: Although this was already known, the COVID-19 pandemic revealed once again that 

there are no or only a few alternatives to the traditional teaching especially in Germany 

(Schneider et al., 2021; Sonnenberg, Buddeburg & Hornberg, 2022). Structural difficulties or 

peculiarities of the German school system such as the fragmentation of teacher training, the 

strong focus on the academic training of teachers and federal responsibility in the education 

system sometimes have the effect of slowing down rather than innovating (Kotthoff & Terhart, 

2013).  

Of course, at this point, no need for innovation should be conjured up that is not necessary. 

Therefore, the question arises as to what schools in Germany should be able to teach, despite 

their lack of health-promoting character. 

 

2.1.1 The 21st century skills set 

 

It does not take scientific research to reliably determine that our world is changing (Clark et 

al., 2020) and probably faster than ever before. Changes are visible in every aspect: e.g. politics, 

society and working life (Lambert, 2017). A changing world also requires new skills in order 
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to be able to move and develop successfully as an individual in this very world. In the mean-

time, it seems to have become generally accepted that specialist knowledge alone is not 

enough, but that modern educational programs should also include “higher order thinking 

skills, attitudinal skills and socio-emotional skills” (Lamb et al., 2017, 7; Mann et al., 2022). In 

general, 12 skills are defined specifically for students that seem necessary for them to navigate 

this modern world – so called 21st century skills (Alismail & McGuire, 2015). These seem to be 

necessary for students to lead successful and self-determined lives in the modern days (Larson 

& Miller, 2011). The corresponding assessment was centrally driven by the US Common Core 

State Standards Initiative and subsequently disseminated by the Organisation for Economic 

Cooperation and Development (OECD) and Asia-Pacific Economic Cooperation (APEC). In 

the meantime, however, these skills are being widely rolled out and communicated world-

wide. The underlying assumption of a "modern world" is characterized by an ever more rap-

idly evolving society and world of work, which is increasingly characterized by digital pro-

cesses, but also according to the ability of an individual to adapt to changing conditions (Voogt 

& Roblin, 2012). The 21st century skills specifically in the area of schools are considered to be 

(sometimes communicated in slightly varying form) (Alismail & McGuire, 2015):  

 

 Critical thinking 

 Creativity 

 Collaboration 

 Communication 

 Information literacy 

 Media literacy 

 Technology literacy 

 Flexibility 

 Leadership 

 Initiative 

 Productivity 

 Social Skills 
 

Especially the skills, which are commonly called "soft skills" (e.g. social skills), are of central 

importance, which is also underlined by fundamental theories like the systems theory (Luh-

mann, 2021). The systems theory on the social level can be based on a similar view of the world 

and the human being as, for example, constructivism, another major sociological theory (Gla-

sersfeld, 1997). Systems theory argues that individual actors should always be recognized in 

the context of the respective reference system and that dependencies should also be under-

stood as system behavior (Luhmann, 1997). This assumption alone makes it clear how central 

soft social skills are considered not only in the context of 21st century skills but also in tradi-

tional sociological theories. 
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Obviously, all of those 21st century skills should be thematized explicitly or implicitly in future-

oriented schools. Otherwise, schools would miss their mission to form responsible citizens of 

the future. Accordingly, schools and the quality of teaching today should be measured (at least 

too) by whether and to what extent they address, teach and promote these 21st century skills 

(Schleicher, 2011; Saavedra & Opfer, 2012). At least, that is how it seems conclusive from an 

initial view. But the standards by which education has been judged "good" have not always 

been the same throughout history and even in current educational concepts, one usually looks 

in vain for an explicit reference to 21st century skills. The question therefore arises as to what 

educational concepts practiced today are actually oriented to. The following chapter will trace 

the development up to today's concepts and ideals of school teaching.   

 

2.1.2 Aspiration of educational and teaching concepts 

 

Historically, it is not easy to date the beginning of "school teaching". 1 What is known for sure 

is that schooling was already carried out in and by monasteries in the 7th century (Geißler, 

2014). A first systematization of this teaching took place with the introduction of the "septem 

artes liberales" (Latin for "the seven liberal arts"), whereby different subjects and associated 

with them specific didactic approaches were established for the first time (Geißler, 2014). Until 

the 13th century, it remained a privilege of the spiritual to teach – only with the introduction of 

school subjects, which increasingly served practical purposes, could these also be taught by 

secular persons. This could be understood as the birth of school teaching and education in its 

basic features as we still know it today (Geißler, 2014).  

Even before considering the content and semantics of education, the German-speaking world 

has a terminological peculiarity that the English language does not feature in this form: In 

German, a distinction is made between the terms "Erziehung" and "Bildung", both of which 

                                                            

1 This term describes teaching at an institution that was created specifically for this purpose. In the German-speak-

ing countries, the term is not free of discussion. The corresponding term "Unterricht" is sometimes viewed criti-

cally, as it supposedly implies a hierarchy ("unter" means "below") - however, by definition, "Unterricht" describes 

the interaction of teachers and learners for the purpose of a gain on the part of the learners of knowledge, attitudes 

or skills (Lüders, 2012). 
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are translated into English as "education". This may seem trivial at first, but the (mostly) Ger-

man-speaking authors and pioneers of educational theories partly refer to different terms. 2 A 

linguistic tracing of this development does not seem to be useful, but rather a delimitation of 

what all the authors consider fundamentally desirable in the context of education. Thus, all 

understandings are united in that the outcome of an educational process should be that the 

student is or becomes responsible, self-reliant, and self-determined. This fundamentally con-

tradicts the mindset, that education is only characterized by the learning of facts, but rather 

the empowerment of life-long and self-determined learning should be the focus of education 

(Böhm & Seichter, 2022; Humboldt, 1920; Klafki, 1964; Meyer & Renartz, 2013; Robinsohn, 

1969; Tenorth, 2003). According to this understanding, a highly educated person would not 

(only) be able to enumerate many facts, but would be able to navigate confidently in different 

situations and work out solutions self-determined. Consequently, this includes not only meas-

urable skills, but also facets of personality (humanistic education) (Tenorth, 2012). This under-

standing of education is not only a philosophical ideal, but is also reflected in concrete strate-

gies and guidelines. The United Nations’ Sustainable Development Goals (SDGs) explicitly 

include high-quality education as one of their 17 goals and follow the basic principles of the 

humanistic understanding of education (United Nations, 2015). At the national level, political 

guidelines also point out that early childhood and secondary education should be oriented 

towards the empowerment of life-long learning (BMFSFJ, 2008; Kultusminister Konferenz 

[Conference of Ministers in Education], 2020). Obviously, this understanding of true education 

is also in line with the idea of 21st century skills, which turn away from specialist knowledge 

and instead focus on skills that enable continuous development and navigation through life 

and the world (Lamb et al., 2017). From today's position, it could therefore be easy to proclaim 

precisely this as a central goal of school education as well – at least in addition to learning 

"hard skills" (e.g. basic physical mechanisms or biological cause-effect relationships). Over the 

decades, specific educational goals in view of this understanding of education have increas-

ingly emerged. In addition to crystalline knowledge, these include, for example, applied skills, 

abstract key qualifications (e.g., self-management) and social competencies (Weinert, 2001).  

                                                            

2 For example, Böhm and Seichter (2022), in their standard work, speak of "Erziehung" when they refer to those 

constructs which, in turn, Humboldt (1920), Klafki (1964) one of the most significant educationalists in Europe, 

as well as Meyer and Reinartz (1998), refer to as "Bildung." 
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Assuming that the activation and empowerment for life-long and self-determined learning is 

determined as the goal of school, the question then arises as to how these skills can best be 

teached. In this context, it is worthwhile to delve deeper into the discussion about which cri-

teria constitute supposedly good teaching (in the sense that the students have a great take-

away from the teaching through a high level of involvement) – a discussion that is ongoing 

and can neither be answered conclusively in principle, nor within the framework of this thesis. 

However, it seems necessary and quite possible to approach a list of basic criteria. 

Subject to fluctuation over the years was the assumption about the importance of personality 

traits on the part of teachers (Bohnsack, 2004; Mayr, 2014). The idea that these characteristics 

are primarily decisive for the success of teaching has recently been replaced by more complex 

understandings, which in turn attempt to explain and take into account a whole range of cri-

teria describing supposedly good teaching in addition to teacher characteristics (Helmke, 

2015). These criteria, which are sometimes referred to as "teaching principles," "pedagogical 

principles," or "didactic principles" and whose content is largely congruent, apply in principle 

to all situations of teaching, learning, and instruction (Glöckel, 2003). In the international con-

text, Hattie's (2011) empirically tested and extensively described criteria are certainly the most 

prominent. In Germany, those of Meyer (2007), Wiater (2021) and Helmke (2015) are particu-

larly frequently addressed, which seems to be due not least to their formal anchoring in the 

training of teachers in universities and schools (Nix, 2017). In sum, there is a great deal of 

overlap between Hattie's, Meyer’s, Wiater's and Helmke's thinking, which can best be para-

phrased as all assuming a continuum of instruction and construction and thus synchronously 

emphasizing the great importance of the teacher as well as the need for distinctly student-

centered instruction (Hattie, 2011; Helmke, 2015; Meyer, 2007; Wiater, 2021). Here, Hattie takes 

the position of the one who particularly emphasizes the role of the teacher (Hattie, 2011), while 

Meyer emphasizes the involvement of the students as the most important criterion (Meyer, 

2007) – an understanding that is currently experiencing new momentum in the course of res-

onance theory (e.g. Rosa, 2019). Both positions are not to be understood as opposites, but as 
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different accentuations, which can be mutually conditioned. In conclusion, the following me-

thodical-didactic principles 3 can be defined, against which successful teaching must be meas-

ured, as far as it is based on the understanding of education described above: 4 

 Self-activity of the students  

 Differentiation (considering the heterogeneity of the learning group) 

 Illustration of the learning content  

 Motivation (arousing and maintaining learning and performance needs) 

 Holistic approach (multi-perspective view of the contents) 

 Goal orientation that is comprehensible for the students 

 Structuring (conveying the contents according to an orderly arrangement) 

 Appropriate assurance of results 
 

However, it should be emphasized that this list is neither final nor static. However, based on 

a process of consideration and consolidation between empirical findings and primarily theo-

retical approaches, the presented list seems to be the essence. Assuming that these methodical-

didactic principles are considered as the basis for successful learning in any form, this of course 

also applies to the acquisition of 21st century skills. One of the few studies that investigated the 

relationship between learning environments (which are not purely spatial, but also methodi-

cal-didactic) and the promotion of 21st century skills underlines the assumed relationship 

(Lemley et al., 2014). Analogous to Hattie's (2011) conclusion that the person of the teacher in 

particular is crucial, the importance of the teacher-student relationship is also pointed out here. 

At the same time, Lemley et al. (2014) point out the existing difficulties in surveying 21st cen-

tury skills in learning environments. 

 

2.1.3 Implementation of life-long and self-determined learning  

 

It seems that there is a great deal of overlap between the ultimate goal of the traditional un-

derstanding of education according to Humboldt (1920), Klafki (1964), Böhm & Seichter (2022) 

and others and 21st century skills: the empowerment of life-long and self-determined learning. 

                                                            

3 From now on, the term "methodical-didactic principles" will be used consistently when describing those criteria. 

From the author's point of view, this combination of terms best reflects what the list of those principles represents: 

a (successful) mixture of convictions about practical implementation, which includes both the choice of appropri-

ate methods (methodical) and the appropriate use of these for teaching (didactic). 

4 In this context, an intensified implementation of a certain teaching principle is not to be considered "better" in 

every case. For example, a forced maximum of self-activity of the students would possibly be at the expense of a 

clear presentation of the contents by the teacher. 
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This raises the question of whether school as it is practiced today is promising for a promotion 

of these. In the last few years, as well as in the most recent past, this has unfortunately had to 

be denied. It turns out that some countries, including Germany, still place a very large focus 

on learning cognitive skills (Noweski et al., 2012; Rychen, 2003) and in some cases do not even 

enable the teachers with the skills which would later have to be transferred to the students 

(Kazu & Demiralp, 2016; Kinshuk et al., 2016). If young teachers, in turn, show the will to 

implement methods to promote 21st century skills, they often experience obstacles from the 

historically grown school system (Tican & Deniz, 2019). The COVID-19 pandemic has once 

again proven that the technical equipment and the qualification of the teachers often do not 

allow the promotion of specific, technology-oriented skills (Price, 2015). Germany even per-

forms significantly poorly in a European comparison in this regard (Blume, 2020). Student’s 

self-determined motivation to learn can be seen as an indicator of whether the previously de-

scribed goal of education (life-long self-determined learning) is being achieved. Unfortunately, 

research suggests that both in Germany and internationally, self-determined motivation to 

learn steadily decreases in the course of secondary schools (Gnambs & Hanfstingl, 2016; Scher-

rer & Preckel, 2019). The experiences from the COVID-19 pandemic could act as an additional 

catalyst for insufficient motivation of the students (Schneider et al., 2021). These results com-

plement the professional assessments of experts on, in European comparison, widespread ac-

tive and passive truancy among German children and adolescents at the beginning of the 21st 

century (Schreiber-Kittl, 2011). 

The conclusion can be drawn from this that schools (at least in Germany) do not currently 

implement methods that result in an ability for life-long and self-determined learning, at least 

not across the board and effectively. Therefore, the school must reinvent itself or be meaning-

fully intertwined with independent concepts that unite a holistic understanding of the tasks 

of a modern school in a changing world, such as a) enabling the use of proper methodical-

didactic teaching principles in order to b) foster the teaching and experience of future-oriented 

21st century skills and c) providing an appropriate environment regarding a healthy develop-

ment of children and adolescents (Mahmoudi et al., 2012; Ferreira et al., 2020). 

The subject of this dissertation is a teaching concept that could be capable of addressing at 

least some of the needs in social, motivational and health-related regards. This concept is called 
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Education Outside the Classroom (EOtC) and moves teaching outside of the classroom into nat-

ural or cultural places like forests, museums, playgrounds or factories. In the following chap-

ter, the history and definition, the current state of research and the superordinate potential as 

a future-oriented concept auf teaching of EOtC will be explained in detail. 

 

2.2   The concept of Education Outside the Classroom 

 

The field of concepts dealing with education in the broadest sense outside the classroom is 

wide and partly confusing. “Outdoor education”, “forest schools” and “experiential educa-

tion” are only a few of the terms that are used and have more or less large overlaps with each 

other. The necessity of consensus on certain terms and constructs has been recognized in the 

meantime and sometimes attempted to establish in elaborate procedures regarding outdoor 

play and teaching (e.g. Lee et al., 2022). Especially for the research of certain concepts, it is not 

only desirable but even necessary to agree on certain delimitations in order to be able to estab-

lish a scientific comparability. The understanding on which this research is based will be dis-

cussed in the following chapters, in addition to the historical perspective as well as the state 

of research on EOtC. 

 

2.2.1 Definition and historical background 

 

It is certainly permissible to claim that the concept of EOtC implemented in Germany is 

strongly influenced by those from Scandinavia but also those from New Zealand and Scotland 

(Beames & Ross, 2010; Jordet, 2007; Beames, 2006). In these regions, teaching approaches shift-

ing school teaching outside the classroom have been practiced since the late 1980s or early 

1990s. In Scandinavian countries, the spread of EOtC (Denmark: "udeskole"; Norway: 

"uteskole") in recent years can be understood as a grass-root movement (Bentsen et al., 2009; 

Jordet, 2007). Accordingly, this stems from the initiative of individual engaged teachers rather 

than directives from school boards or politicians. As the concept became more widespread, 

scientific interest in it also increased. With TEACHOUT, the largest and most comprehensive 

research project to date on EOtC was carried out in Denmark from 2016 onwards, supplement-

ing the very scattered individual studies that existed up to that point (Nielsen et al., 2016). 
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Especially with regard to the development of systematic reviews summarizing research find-

ings (e.g. Becker et al., 2017) and large-scale research projects such as TEACHOUT, it quickly 

seemed necessary to identify a unified definition for EOtC that would subsequently make it 

possible to compare the results more reliably with one another. Before, first definitions only 

considered specific approaches in individual countries (e.g. Mygind, 2009). In lack of whatever 

binding criteria for EOtC, the international research community has come to agree over the 

years that in order to be designated as EOtC, a school concept must meet the following key 

characteristics (those are e.g. the basis for die review of Becker et al., 2017 or the TEACHOUT 

project in Denmark [Nielsen et al., 2016]): 

 

 The teaching takes place at least bi-weekly in natural, communal or cultural spaces 

outside the classroom. 

 The lessons are designed for the long term, not as a short-term project phase of a 

few weeks. 

 The individual units of lessons must not be less than four school hours. 

 The content of the lessons must be clearly based on the regular curriculum of the 

respective type of school and grade. 

 

In the EOtC pioneer country Denmark, according to current surveys, about one fifth of all 

schools (public schools: 17.6%; private schools: 24.3%; special schools: 34.0%) implement EOtC 

in at least one class (Barfod et al., 2021). The numbers of schools offering EOtC in Denmark 

seem to have been mostly stagnant for several years – but in fact the number of classes imple-

menting EOtC per school is steadily increasing (Barfod et al., 2021). So far, there are no com-

parable systematic surveys on EOtC in Germany. However, on the basis of rough estimates of 

experts in this field, it can be assumed that there are hardly more than two dozen schools in 

Germany that currently apply the concept according to the above-mentioned definition of 

EOtC (DNDD, 2021). The front-running role of Denmark and the other Scandinavian countries 

with regard to EOtC is also expressed in their contribution to research on EOtC. 

 

2.2.2 Research on Education Outside the Classroom 

 

Research on EOtC has received a boost, especially since the initiation of TEACHOUT in Den-

mark. This was followed by research projects in some countries with a few schools, as well as 

several smaller surveys. In sum, an increasing interest in the research of EOtC is noticeable, 
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but also measurable. For example, in their 2017 review, Becker et al. were able to include a 

mere 13 studies (Becker et al., 2017); in a recently update-process to that review, also including 

publications from the years 2017 - 2022, 27 new studies were added (Mall et al., 2022 [PROS-

PERO registration]). It should be noted that these reviews are based on exactly the understand-

ing of EOtC presented earlier and only focus on aspects as outcomes on the students.  

In principle, many research projects seem to hypothesize the same understanding of and for 

mechanisms of effects and interrelations between various variables in EOtC, as do the authors 

of the TEACHOUT study, as shown in Figure 1. Accordingly, changed conditions in the area 

of social relations and cooperation could lead to an increase in physical activity (because most 

of children’s activities take place in groups [Nielsen, 2011]) and well-being in and motivation 

for school, which could have a positive effect on learning overall via physiological stimuli on 

cognition (Nielsen et al., 2016). From this illustration, we simultaneously read the confirmation 

that EOtC can actually be a meaningful complement to school teaching, but also to school life. 

In fact, academic learning (learning) could at the same time be directly addressed with aspects 

of physical (physical activity) and mental health (well-being) and social regards (social rela-

tions and cooperation). 

 

 

Figure 1. Interrelations of outcomes within the context of EOtC (Nielsen et al., 2016). 

 

In the following, the published research findings on the EOtC are presented in detail. Here, 

too, a similar structure of the variables as in Figure 1 is taken as a basis, but at the same time 

expanded and supplemented by the assessment of experiences of the teachers in addition to 
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the outcomes on the student level. Although this should not be generalized, it tends to show 

that the methodological quality of the studies increased, especially with the start of 

TEACHOUT (Mall et al., 2022 [PROSPERO registration]) compared to earlier studies (Becker 

et al., 2017). Previous studies provided important insights and inspiration for future research 

projects, but were mostly only transferable to other situations to a very limited extent. 

 

Socio-emotional development 

EOtC could address social as well as emotional facets in students in a variety of ways. Within 

the quantitative as well as qualitative research paradigm, the methods used to collect these 

data are just as diverse as the effects. In the following, an overview of these methods and re-

sults will be given. 

The survey of social relations by means of questionnaires did not initially reveal any clear 

indications of advantages or disadvantages of the EOtC in comparison with indoor settings 

(Mygind, 2009). Retrospective considerations in the context of interviews, social cognitive 

mapping, or written statements (self-letters), however, do suggest improvements in social re-

lations, social behavior, and the uptake of new affiliations, which seem to be due in particular 

to an increased degree of cooperation (Ernst & Stanek, 2006; Hartmeyer & Mygind, 2015; Dett-

weiler et al., 2015; Bølling et al., 2019b). In addition, initial findings suggest that students' social 

well-being may improve (Bølling et al., 2019a; Jørring et al., 2019) – although the same research 

also points to the risk of increasing exclusion of individual students. These initial findings also 

underscore the intertwining of socio-emotional with health-related ones, as described in the 

following paragraph. Given the broad spectrum of objective and subjective effects and corre-

lations in this domain, the high diversity of methods seems necessary and should be continued 

in future research projects in order to obtain a balanced picture of socio-emotional develop-

ment in and through EOtC. 

 

Physical activity and health 

Basically, it is assumed that EOtC enables more and new forms of movement by transferring 

teaching into open spaces (Armbrüster et al., 2016). Early on, following this impression, phys-

ical activity in EOtC was measured using objective accelerometry according to the applicable 

gold standard (Burchartz et al., 2020). Although initial case studies did not consistently show 

that children are more active in EOtC than in the classroom, the sum of these smaller surveys 
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showed an initial trend in this direction (Mygind, 2007; Mygind, 2009). Those findings on 

physical activity have since been supplemented by others and reinforce this picture. For ex-

ample, accelerometry-based TEACHOUT surveys, demonstrate increased levels of physical 

activity (both moderate-to-vigorous [MVPA], and light physical activity [LPA], depending on 

the survey) (Schneller et al., 2017a; Schneller et al., 2017b). Other studies suggest stronger ef-

fects for girls in the MVPA domain (Lacoste et al., 2021). In particular, conducting EOtC in 

natural spaces (as opposed to cultural or communal spaces) appears to have a positive effect 

on the physical activity (Mygind, 2016; Bølling et al., 2021).  

The assessment and analysis of cortisol secretion in saliva samples over several time points 

during the day suggests that children in EOtC show a lower level of this stress indicator (Dett-

weiler et al., 2017; Becker et al., 2019). While there does not appear to be a global correlation of 

the cortisol level with physical activity, it seems possible that it is at least related to high levels 

of LPA (Becker et al., 2019). EOtC also seems to be stress-effective with regard to the efficient 

regulation of biological stress-reactivity, as suggested by recent studies (Dettweiler et al., 

2022). The finding that EOtC in natural environments increases tonic vagal tone and thus cur-

rent stress adaptability (Mygind et al., 2018b) underscores the stress-related relevance of EOtC 

in some regards. This is an important indication, especially in the context of the stress-related 

relevance of the school environment for children and adolescents described above. In the 

broader focus of "health," it is also worth noting that EOtC approaches with a strong focus on 

gardening may have positive effects on eating behaviors (Ambusaidi et al., 2018; Ambusaidi 

et al., 2019). Several promising and in part already extensively documented health-relevant 

mechanisms of action of EOtC have been identified. Currently, in the context of the investiga-

tion of "physical activity and health", the clear focus is on physical and objectively measurable 

parameters. Initially, it remains unclear whether these (mostly physiological) effects are also 

positively reflected in the students' mental health experience. 

 

Learning and academic achievements 

Analogous to physical activity, the potential for a changed and possibly improved learning 

atmosphere in EOtC lies primarily in the breaking up of the classical teaching space in the 

classroom. Research in recent years suggests an increased use of cooperative forms of instruc-

tion (Ellinger et al., 2022b) and the appropriation of physical space in new patterns (Mall et al., 

2021) and activities (Sahrakhiz et al., 2017). In this context, the finding that children in EOtC 
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do not suffer the frequently observed drop in intrinsic (and thus self-determined) learning 

motivation is particularly significant (Bølling et al., 2018). This can be further supported by the 

finding that EOtC is associated with positive experiences and joy from the children's perspec-

tive (Scogin et al., 2017). However, these initially quite hopeful findings are not consistently 

reflected in previous research on academically measurable learning success. The inconsistent 

results in this area indicate better learning performance in some subjects (Bakioglu, 2018; Otte 

et al., 2019a), whereas corresponding effects were absent in other areas (Otte et al., 2019b). 

Accordingly, future research should focus on understanding the mechanisms of a possibly 

improved motivational regulation and in particular on exploring how this could possibly be 

transferred into improved learning performance (see also chapter 5.3) and possibly into bene-

fits in the abstract but at least equally important "life skills" and deep learning (Mygind et al., 

2018a; Winje et al., 2021). 

From the perspective of teachers, EOtC has great potential to improve learning performance 

and everyday skills (Mygind et al., 2018a). EOtC thus potentially enables inquiry-based teach-

ing and thus student-oriented and -centred teaching with cognitive challenges (Barfod & 

Daugbjerg, 2018) and promotes school and instructional development processes in terms of 

interdisciplinary teaching, testing new methods, and enhancing diverse teaching competen-

cies (Sahrakhiz, 2017). However, parallel challenges of EOtC implementation have been iden-

tified in the past, with increased teacher workload, weather and clothing, structural condi-

tions, and overall school expectations playing particular roles (Barfod & Bentsen, 2018; Ellinger 

et al., 2022b). 

 

Environmental aspects 

The state of research on the effects and correlations of EOtC in the field of environment is 

almost surprisingly thin, especially in recent years. After all, it would sound very likely to 

assume extensive effects on the impact on various environmental and nature-related beliefs, 

attitudes, and behaviors of students, especially in the case of teaching in natural settings. As 

one of the most recent studies, a study suggests that the satisfaction of basic psychological 

needs (BPN) in EOtC in particular is an important prerequisite for motivating environmentally 

friendly behavior (Christodoulou & Karfiatis, 2018). At the same time, another study suggests 

that EOtC may as well cause deteriorations (e.g., in the domains of compassion, humility, and 

acceptance) (Martin et al., 2009). In contrast, EOtC has been observed to increase interest in 
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natural materials (Fiskum & Jacobsen, 2013), to have a positive long-term impact on environ-

mental-friendly behaviors (Moeed & Averill, 2010), and to increase understanding of the in-

terconnectedness of global systems (Santelmann et al., 2011). 

In sum and in at least those domains presented above, it seems quite reasonable that EOtC has 

the potential to bring about improvements in e.g. social, motivational and health-related as-

pects. However, it also becomes clear that the findings are sometimes inconsistent or the stud-

ies can only be considered as pilot studies for future investigations.   

 

2.3 Education Outside the Classroom: A future-oriented concept? 

 

In chapter 2.1 of this thesis, it was described what modern schools in a changing world should 

accomplish – enabling the use of proper methodical-didactic teaching principles, forcing the 

teaching and experience of future-oriented 21st century skills and providing an appropriate 

environment regarding a healthy development – in order to enable their students to learn skills 

that may be needed to be valuable, healthy and happy members of society. At the same time, 

it also became clear that the current concepts and understandings of school and school teach-

ing (at least in Germany) will reach their limits in the attempt to satisfy them.  

New concepts such as EOtC could reveal valuable perspectives for further development or 

additions to the status quo. But which criteria should be used to assess the suitability of a 

modern school concept? This question undoubtedly holds endless potential for discussion. A 

saying of Niklas Luhmann, the father of the much-cited systems theory and one of the most 

distinctive sociologist of the 20th century, sums up his personal opinion, which is in line with 

Humboldts understanding (1920) of proper education: „[It cannot be enough, in a society 

where so much time and effort is spent on education, to reflect only on the conditions of suc-

cess and failure. It cannot be enough to take up and reformulate only the perspectives of pro-

fessional work]“ 5 (Luhmann, 1997, 9). Consequently, it seems worthwhile to consider the sys-

tem (in this case the school) as a whole and not to focus exclusively on individual variables of 

                                                            

5 Original quote in German: „Es kann in einer Gesellschaft, in der so viel Zeit und Aufwand auf Erziehung ver-

wendet wird, nicht genügen, nur die Bedingungen von Erfolg und Mißerfolg [sic!] zu reflektieren. Es kann nicht 

genügen, nur die Perspektiven der professionellen Arbeit aufzugreifen und zu reformulieren“ (Luhmann, 1997, S. 

9) 
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academic success in order to test a suitable concept. In the following, it is rather interdiscipli-

nary and practice-relevant questions that provide information about the suitability of a future-

oriented school concept. 

In the authors opinion, from the described problems, as well as the assumed character and the 

previous research on EOtC, some constructs can be distilled, whose deeper scientific consid-

eration seems worthwhile to examine the suitability of EOtC as a future-oriented teaching con-

cept. This concerns firstly the preoccupation with the glaring deficits in the area of mental 

health. Besides direct indicators of mental health, well-being or HRQoL, also those factors 

should be considered which could have an indirect influence on the population of school-aged 

children and adolescents. Here the joy of learning, as well as the underlying mechanisms 

should be mentioned. But this also concerns social skills, whose high relevance is additionally 

reflected in theoretical or very practical (e.g. 21st century skills) considerations. All these factors 

are the subject of this dissertation. 

 

2.4   Aims of this dissertation 

 

It appears that EOtC holds several promising opportunities for improvements on student 

level. These equally include health-related issues and concerns, as well as opportunities to 

strengthen some of the 21st century skills. However, it is apparent that there is still a research 

desideratum in the regard of addressing already evident issues, as well as much-needed future 

skills in the context of EOtC.  

Consequently, this dissertation attempts to analyze the innovative concept of EOtC in terms 

of its suitability as a future-oriented teaching concept with a focus on certain constructs. For 

this purpose, the procedure and the results of two published papers are presented. In order to 

address the issue of mental health, this dissertation takes HRQoL into account. In addition to 

this, a focus is placed on the investigation of learning motivation – possibly an indirect influ-

encing factor of HRQoL. Both learning motivation and HRQoL could in turn be determined 

by the satisfaction of all or specific BPN, which is why this is also part of the analysis. A de-

tailed description of these assumed relationships can be found in the theory section of the first 

publication (see Section 4.1). In addition to this, social factors will be explicitly considered. 

Based on theoretical foundations as well as empirical research (see chapter 4.2), these can also 
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be said to have a significance for mental health and are of central concerns in 21st century skills. 

In addition, an analysis of the interrelationship between different social aspects (social inter-

action, social relatedness, friendships) seems worthwhile, especially in EOtC as research in this 

area still has extensive gaps. 

Related to the findings that are drawn from the empirical studies to be presented later, those 

considerations that will follow in the general discussion also represent a central part of this 

dissertation. Thus, it is possible to produce a clear content focus, as well as pointed methodo-

logical and practical derivations within the empirical publications, and to merge them within 

this thesis. In doing so, the aim of this dissertation is not to produce generalizable statements, 

but rather to provide impulses for theoretical as well as practice-relevant discussions. In the 

context of this dissertation the following questions were examined:  

1. Do students in EOtC show improved scores of HRQoL and motivational regulation 

compared with students taught exclusively in the traditional way and over time? 

2. Do students in EOtC show specific patterns of association between BPN satisfaction, 

HRQoL, and motivational regulation when compared with students taught exclusively 

in the traditional way and over time? 

3. Do students in EOtC show intensified social interaction compared with students taught 

exclusively in the traditional way and over time? 

4. Do students in EOtC and those in traditional teaching show interrelations between so-

cial interaction and social relatedness and friendships over time? 

The practical relevance, as well as derivation for school practice, is discussed for all of these 

issues. In the following, the publications as well as the methodological basis for those will be 

presented. 
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3   Theoretical foundations, methods and study designs  

 

As described above, possible effects of EOtC, especially in the areas of social, motivational and 

health-related issues, can be well justified within the framework of current research findings. 

However, in order to better understand concrete mechanisms, it is essential to complement 

this empirical structure with further theoretical approaches that are, in the best case, already 

sufficiently empirically supported by their own. In the following, the theoretical foundations 

that are elementary for the publications and its inherent questions will be presented. 

 

3.1   Theoretical foundations 

 

The publications presented later in this thesis contain detailed explanations of how the respec-

tive research questions are to be classified in the theoretical foundations and on which concrete 

empirical findings these assumptions are based. Therefore, the following will only briefly dis-

cuss the background of these theories and otherwise refer to the theory chapters of the publi-

cations. The basics described in the following should also serve as a basis for the general dis-

cussion. 

 

Self-Determination Theory 

Without a doubt, SDT, which goes back to Edward Deci and Richard Ryan (1985; 2000), can be 

said to be an extremely high-profile, much-cited theory for decades, and possibly even the 

central theory for explaining and researching human motivation at all. It has a wide range of 

applications in research. Central parameters of SDT are the so-called BPN and motivational 

regulation. The satisfaction of the BPN, namely autonomy, competence and social relatedness 

is said to be crucial for well-being (Ryan and Deci, 2017; Ng et al., 2012). In the area of motiva-

tional regulation, SDT defines the distinction between self-determined (intrinsic) and exter-

nally determined (identified, introjected and external) forms of motivational regulation, as 

well as amotivation. The extent to which a particular behavior is self-determined cannot only 

affect the initiation and maintenance of the behavior, but also has an impact on the well-being, 

general joy of life and mental health of the individual (Milyavskaya & Koestner, 2011). To 

name current or past research topics in a comprehensive way is beyond the scope of this thesis, 

but the online presentation of this theory offers an excellent overview and illustrates once more 

the enormous impact of this theory on science since the 1980s (CSDT, 2023). Empirical research 
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has often underscored the relationships between inherent constructs of SDT and health-related 

outcomes (Ng et al., 2012), which is why SDT is central to the concerns of this dissertation in 

the school setting. 

 

Social and developmental psychology 

Unlike SDT, social and developmental psychology does not describe a clearly delineated the-

ory, but rather certain disciplines for the consideration of corresponding phenomena from a 

psychological perspective. Social psychology can be attributed with the basic question of how 

a situation (context) influences behavior and experience – both supposedly negatively and 

positively (Seppala et al., 2012; Hay et al., 2018). The close connection with the core assump-

tions of systems theory, the BPN (in particular the BPN of social relatedness) as well as the 

relevance of this for the consideration of EOtC is already clear from this paraphrase. The sec-

ond publication focuses strongly on the social situation, as a space for social interaction. In this 

respect, we see this publication as a building block for a progressive elaboration of social psy-

chology. It seems trivial that in a context of education the perspective of child-centered, holistic 

and healthy development should be a central one (Hartup, 1999). Nevertheless, it is particu-

larly important for us to examine and discuss the developmentally relevant facets of our the-

oretical assumptions and the results of our data collection. 

 

3.2   Study design and samples 

 

The samples of both publications are based on the same surveys. These were conducted in the 

2019/20 school year in a public high school in southwestern Germany in the fifth grade. This 

school year was the first time EOtC was conducted at this high school. One of the total of four 

fifth-grade classes spent one full school day per week in a nearby forest (about a 15-minute 

walk from the school). In the second publication, on page 54 of this document, a table gives 

detailed information on how this EOtC usually took place. Consequently, the children were 

taught outside in two subjects per half-year (first half-year: German and biology; second half-

year: English and geography). In addition to two fifth grade classes, which received only the 

usual classroom lessons, there was also a fifth-grade class at the school in question, which was 

characterized by a so-called "sports profile". The children of this class received one additional 

hour of physical education per week. 
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In the 2019/20 school year, a total of four measurement time points was planned at the school, 

each at the beginning and end of both half-years. Within the framework of these surveys, a 

large number of variables were to be recorded, not all of which are reflected in this thesis. A 

general overview of the planned surveys, as well as the underlying research questions, can be 

found in the study registration (Center for Open Science, 2019), which gives an overlook over 

the whole project which this dissertation was part of. Unfortunately, it was not possible to 

implement the planned study design. Due to the nationwide school closures at the onset of the 

COVID-19 pandemic beginning in March 2020, it was no longer possible to reliably reach chil-

dren and teachers. Therefore, the surveys were discontinued after the third measurement time 

point. As a result, some research questions could not be followed up. Others (e.g. those men-

tioned in chapter 2.4) were only slightly affected by this, so that an analysis and discussion of 

the results seemed permissible. Figure 2 shows the planned and finally implemented design 

of the survey implementation. 

T 1

10/2019 08/2020

Students: 
Demographics, 

BMI, PA, RAI, NCI, 
BPNS,  HRQoL, 

SNA, PRC

Teachers:
Demographics, 

NCI, HS, PS, TSE

09/2019 12/2020

Beginning of
the school year

02/2020

Accompanying process evaluation

T 2

Students: RAI, SNA, NCI, BPNS 
HRQoL

T 3

Students: Cortisol, 
BMI, PA, RAI, NCI, 

BPNS, HRQoL, SNA, 
Interviews

Teachers: NCI, HS, 
PS, TSE, Interviews; 

Parents: 
Demographics

Data processing, data analysis, publicaton process

Students: BMI, PA, RAI, BPNS, 
PRC 

Teachers: NCI, HS, PS, TSE

- Change of subjects -

T 4

Presentation of
first results

Not implemented due to lockdown

 
Figure 2. Planned and implemented study design (BMI = Body Mass Index; PA = Physical activity; RAI = Relative 

Autonomy Index [Motivational regulation]; NCI = Nature Connection Index; BPNS = Basic Psychological Needs 

Satisfaction; HRQoL = Health-Related Quality of Life; SNA = Social Network Analysis; HS = Health Status; PS = 

Perceived Stress; TSE = Teacher Self-Efficacy). 

 

Prior to our study, we contacted a total of 100 students from the four classes and their parents. 

Based on student and parent consent forms, we were able to include 66 students who were 
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attending school in fifth grade at the time. In the EOtC class, all students (N = 27; 44% female) 

agreed to participate in our study. In the meantime, of the measurement time points, two stu-

dents had to be excluded from the EOtC class because they changed schools or withdrew their 

consent. From the other classes, 41 students participated (36.6% female). Due to illness or other 

absence reasons, we were unable to collect data from every student at every time point. De-

pending on the intended question and method, not all students were included. The exact sam-

ple description and reasons for the exclusion of individuals can be found in the method sec-

tions of the publications. The average age of the participants at the beginning of the school 

year was 10.1 years, with a minimum and maximum age of 9 and 11 years. 

 

3.3   Methodology of mixed models 

 

Mixed models are part of linear regression and thus basically allow to estimate the influence 

of certain independent variables on dependent variables over time and thus fulfill similar pur-

poses as classical linear or logistic regressions or also multivariate analysis of variance 

(MANOVA). In contrast to classical linear regression analyses, a linear mixed model allows 

not only to consider the influence of previously foreseeable, clearly intended dependent 

("fixed") variables, but also to analyze so-called "random" effects (Bolker, 2014; Meteyard & 

Davies, 2020). This is necessary if the primary aim is to investigate the effect of, for example, a 

behavioral intervention by comparing two groups (experimental group vs. control group), but 

at the same time these groups are subject to an additional hierarchy or subdivision. This could 

be the case if the groups are composed of students from different schools and different classes 

within these schools. Theoretically, it is conceivable that the school and class affiliation in this 

example holds a much larger share in the variance explanation than the affiliation to the ex-

perimental group. This could be due to a certain class climate, for example, which only occurs 

in this form in this one class in question. With the use of a linear mixed model and the possi-

bility to investigate the variance resolution of random and fixed effects, a more differentiated 

analysis is therefore possible. As a consequence, experts see the advantages of mixed models, 

among others, in the improved avoidance of falsely positive results, as well as the greater flex-

ibility in applying strategies to deal with missing values (West et al., 2022; Krueger & Tian, 

2004; Yang et al., 2014). 
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Taking that information into account, for our main analysis in the first publication, we used a 

linear mixed model design to account for the characteristics of our data (Meteyard & Davies, 

2020). In order to obtain information not only on whether the independent variables (in this 

case: BPN) are positively or negatively associated with the dependent variable, but also on 

whether the satisfaction of those in one class receiving EOtC differs significantly from that in 

a control class with only indoor teaching, we additionally conducted a MANOVA for this pur-

pose. In doing so, we defined the four facets of the BPN (autonomy, two facets of social relat-

edness and competence) as dependent variables and the groups as independent variables. For 

the linear mixed models, based on the literature, BPN (resp. the relevant subscales) were de-

fined as fixed factors. The explained variance over time of the inherent individual determi-

nants was of particular interest. In addition, please see the methods section of the first publi-

cation for further information regarding the application of linear mixed models in this specific 

context and chapter 4.1 of this thesis for further information about the design and aim of first 

publication. 

 

3.4   Methodology of Social Network Analysis 

 

The methodology of network analysis enables an insight into and analysis of fairly complex 

structures with regard to various conceivable questions. At the same time, network analysis is 

less to be understood as a concrete procedure, but rather as a collection of different approaches, 

which are unified by the goal of describing the interrelationships and dependencies in net-

works partially or as comprehensively as possible (Borgatti et al., 2009; Luke, 2015). In this 

regard, networks are always the sum of nodes and links (edges) between them. Nodes and 

edges can carry an enormous variety of semantics in network analysis. This allows the versa-

tile use of network analyses, for example in the investigation of cooperation between munici-

pal institutions (Wolbring et al., 2022), tourism management (Valeri & Baggio, 2021) or vaccine 

patents (Gaviria & Kilic, 2021). A network analysis becomes a Social Network Analysis (SNA) 

when either the edges convey a social relationship meaning (e.g., frequency of conversations, 

financial flows, professional collaboration) and/or the nodes represent individual people or a 

group of people (e.g., political party, sports club, professional group). In recent years, the use 

of SNA in empirical research increased strongly (Borgatti et al., 2009; Malteseva & Batagelj, 

2019). On the one hand, this could be due to the improved technical possibilities (Camacho et 
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al., 2020) or the large number of potential fields of application of SNA. However, on the other 

hand, it could also be due to the advantages that this method has in comparison to others. For 

example, SNA provides a unique overall view of network interrelationships – which can 

equally mean cross-sectional correlations, longitudinal influences (two-way), the revelation of 

certain structural features (e.g., in accounting for cliques or triads 6), or quality features to be 

defined depending on the content object of the specific network (e.g., geodesic distance) (Bor-

gatti et al., 2018; Saqr & Alamro, 2019). 

A particular strength of SNA is also the inherent possibility to realize mixed-methods ap-

proaches. This seems to be of great advantage especially in disciplines with more or less strong 

characteristics of social sciences or interdisciplinary elements (Froehlich et al., 2019). This is 

particularly reflected in an element that is very often part of an SNA: the sociogram. Such is 

very basally referred to as the visualization of a theoretical network so that a truly tangible 

network structure becomes visible (see Figure 3 for an example of a sociogram). This visuali-

zation per se already is a combination of qualitative and quantitative data collection and eval-

uation. However, when additionally intertwined with inferential statistical methods, it reveals 

great potential for simultaneously understanding and explaining data structures.  

In addition to descriptive approaches such as the sociogram, inferential statistical analyses in 

the narrowest quantitative tradition are also used to answer the questions posed in this disser-

tation. The specific models used within the SNA are explained in more detail below.  

 

 

Figure 3. Example of a sociogram (illustrating cooperation on community-level [Wolbring et al., 2022]). 

                                                            

6 In the context of the second publication of this dissertation, a table on page 56 of this thesis defines and ex-

plains the central concepts and metrics of SNA. 
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3.4.1 Exponential Random Graph Models 

 

The most commonly used statistical models in SNA are Exponential Random Graph Models 

(ERGMs) (Hunter et al., 2008), which are based on Monte Carlo Markov Chain maximum-

likelihood estimates. Consequently, actually observed/empirically captured networks are 

compared with a certain number (“exponential”) of simulations of comparable networks ("ran-

dom graph") (Harris, 2013). The result is a check whether the empirical network differs signif-

icantly from the simulated ones (Shumate & Palazzolo, 2010). In other words: If the empirical 

network exhibits statistical significance with respect to certain characteristics, these can be said 

to be non-random and therefore a significant finding and/or the effect of a certain intervention. 

In an ERGM it could be checked, for example, whether the cooperation between actors is due 

to the fact that those share the same characteristic (e.g. category of the number of employees 

in a company or the gender of the head of the department). However, the original design of 

ERGMs was to use cross-sectional questions, which is a significant limitation for the analysis 

of longitudinal data. 

 

3.4.2 Statistical Actor Oriented Models 

 

Statistical Actor Oriented Models (SAOMs) have similar requirements and areas of application 

as ERGMs. However, they go a decisive step further by already including a longitudinal com-

ponent. Accordingly, with SAOMs it is possible to examine the influence of certain variables 

(e.g., a certain behavior of individuals) on the realization of edges (e.g., friendships) and vice 

versa (Ripley et al., 2012; Snijders et al., 2010). ERGMs have also received a temporal extension 

mathematically in recent years, allowing networks to be analyzed across multiple measure-

ment time points. However, for the purposes of the questions outlined above, SAOMs were 

used, reflecting recent recommendations (Block et al., 2019). In particular, SAOMs exhibit bet-

ter statistical fit when each edge realized reduces the likelihood of including additional edges 

from and with the same node as a result (even if only slightly or even purely theoretically) 

(Block et al., 2019). This is especially true when the nodes are real-world individuals. Accord-

ingly, it is impossible for a real person to build up an infinite number of edges – regardless of 

what they represent in terms of content – since each realized edge requires the contribution of 

e.g. biological or cognitive resources.  
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4   Publications 

 

4.1   Publication on health-related quality of life, motivational regulation and Basic 

Psychological Need satisfaction 
 

Authorship: Jan Ellinger, Filip Mess, Simon Blaschke & Christoph Mall 

Title: Health-related quality of life, motivational regulation and Basic Psychological Need Sat-

isfaction in Education Outside the Classroom: an explorative longitudinal pilot study 

Journal: BMC Public Health (Scimago Journal Rank: Q1 [Public Health, Environmental and Oc-

cupational Health]) 

Date of Publication: January 8th, 2022 

https://doi.org/10.1186/s12889-021-12450-9 

 

Previous studies have suggested that EOtC may help improve self-determined motivational 

regulation, as well as BPN satisfaction. Both, in turn, could translate into improved mental 

health. Especially given the alarming health situation among children and adolescents de-

scribed earlier, this seems crucial. The first publication of the dissertation was therefore in-

tended to explore precisely these relationships between motivational regulation, BPN satisfac-

tion, and HRQoL as an indicator of mental health. For this purpose, students (N = 66) of a 

public high school in southern Germany were studied. 25 students were part of an EOtC class, 

which was taught one full day per week in a near forest throughout the school year. The re-

maining children functioned as a control group and received only traditional school lessons in 

the classroom. Questionnaire data on the constructs of motivational regulation, BPN satisfac-

tion, and HRQoL were included alongside sociodemographic data at two time points over the 

course of a school year. The analysis of linear mixed models was able to confirm the hypothe-

ses posed in some cases, but not in others, which provided profound occasions for discussion. 

Thus, a significant advantage of the EOtC class regarding self-determined motivational regu-

lation was also shown in the present publication, which underlines previous results. With re-

gard to HRQoL, on the other hand, the EOtC class showed disadvantages compared to the 

control group, which is expressed in particular by a significant drop in HRQoL over time in 

the EOtC class which is now apparent in the control group. The authors subsequently discuss 

https://doi.org/10.1186/s12889-021-12450-9
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the possible influence of seasons (to be included in analyses in the future), as well as method-

ological weaknesses of the approach. In any case, facets of HRQoL or well-being should re-

main one focus of research on EOtC among others to be able address the problem of poor 

health in children and adolescents in this regard. The results of this publication contribute to 

answering the questions 1 and 2 of this dissertation as described in chapter 2.4.  

Filip Mess and Christoph Mall conceived, conceptualized and designed the overall study, 

which was the framework for this publication. Jan Ellinger and Christoph Mall conducted the 

data collection. Jan Ellinger conceptualized the design and assessments for this publication 

and Jan Ellinger and Simon Blaschke analysed the data with the help of Christoph Mall. Jan 

Ellinger was the leading author and major contributor in writing the manuscript with substan-

tial contributions from Filip Mess, Simon Blaschke and Christoph Mall. All co-authors read 

and approved the final manuscript. 

The published full version of the paper follows. The corresponding appendix of the publica-

tion can be found in the appendix 9.1 of this document starting on page 90.  
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4.2 Publication on social interaction, social relatedness and friendships using Social 

Network Analysis 
 

Authorship: Jan Ellinger, Filip Mess, Joachim Bachner, Jakob von Au & Christoph Mall 

Title: Changes in social interaction, social relatedness, and friendships in Education Outside 

the Classroom: A social network analysis 

Journal: Frontiers in Psychology (Scimago Journal Rank: Q1 [Psychology, miscellaneous]);      

Special Research Topic “Nature-based Learning and Development: Maximizing the Re-

turns on Investment - Volume II” 

Date of Publication: February 2nd, 2023 

https://doi.org/10.3389/fpsyg.2023.1031693  

 

Social interaction is undoubtedly of great importance in the healthy development of children 

and adolescents. The effects of insufficient social interaction span a wide range of mental 

health problems and disorders. Previous research suggests that spending time and engaging 

with natural spaces can lead to increased social interaction. The concept of EOtC, due to its 

character (e. g. increased cooperative forms of learning, elimination of spatial limitations), also 

makes it possible to facilitate forms of social interaction. The second publication of this disser-

tation therefore examines the question of whether a restructuring and intensification of social 

interaction during lessons and breaks can be observed over time in an EOtC class (N = 24) 

compared to a comparison class that does not receive EOtC (N = 26). Furthermore, the publi-

cation addresses the question of whether there is a relationship between social interaction and 

social relatedness (facet of BPN) and friendships. Lastly, the Publication addresses the ques-

tion of whether certain structures in social networks can be explained by gender or place of 

residence. For the purpose of the statistical analysis of the social networks, SAOM and ERGM 

methods were applied in this publication. The results show no consistent and significant dif-

ferences between both classes in terms of social interaction. Also, there are no correlations be-

tween the changes in social interaction, social relatedness, and friendships. In the EOtC class, 

however, a trend toward group formation is evident. In both groups a strong dependence of 

gender for the initiation of social interaction is evident. In the case of the EOtC class, this even 

https://doi.org/10.3389/fpsyg.2023.1031693
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leads to a fragmentation of the overall network of social interaction along the gender bound-

ary. In particular, the results regarding the trend towards group formation and the strongly 

pronounced separation of the genders initially contradict the assumption that the stay in nat-

ural areas in general and the implementation of EOtC in particular would lead to a general 

intensification of social interaction. Explanations for this take into account the fact that EOtC 

in Germany is often still carried out as an "educational experiment". In the wake of this, the 

successful teaching of the subject matter is primarily in the foreground in order to justify the 

continuation of the concept. Supposedly secondary goals, such as mixing up the class, some-

times seem to take a back seat. Thus, it is often left up to the children themselves to decide 

with whom they work or play. This freedom of choice, which can be seen as positive at first, 

can contribute to the consolidation of existing contacts and groups. Consequently, it seems 

necessary, on the one hand, to consider the implemented didactic concepts when looking at 

results in EOtC, and on the other hand, to develop corresponding concepts in the first place. 

Only in this way is it possible to transform the favorable conditions of the EOtC into actual 

effects. The results of this publication contribute to answering the questions 3 and 4 of this 

dissertation as described in chapter 2.4. 

Filip Mess and Christoph Mall conceived, conceptualized and designed the overall study, 

which was the framework for this publication. Data collection was performed by Jan Ellinger 

and Christoph Mall. Jan Ellinger and Filip Mess conceptualized the design and assessments 

for this publication and statistical analysis was performed by Jan Ellinger with the assistance 

of Joachim Bachner and Christoph Mall. Jan Ellinger prepared the draft of the manuscript; 

Jakob von Au, Filip Mess, Joachim Bachner, and Christoph Mall made essential comments and 

substantial revisions to it. 

The published full version of the paper follows. 
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5   General discussion 

 

The theory part of this dissertation explains to what extent EOtC may meet the requirements 

of a future-oriented school concept. The two empirical publications examined specific relation-

ships based on data collected at a German secondary school focusing on social, motivational 

and health-related aspects of EOtC. Within these publications, the implications of the specific 

results were also discussed. The following general discussion of the findings obtained in the 

context of this dissertation shall give an impression of how the results position themselves in 

the current state of research – both specifically with regard to EOtC and as a future-oriented 

school concept. At the same time, it is also intended to give an overarching outlook of how the 

implementation and practice-relevant derivations of comparable projects and concepts can be 

better designed in the future. 

 

5.1   Positioning in the state of scientific research on EOtC 

 

Since the first systematic review of the state of research on effects and associations of EOtC by 

Becker et al. in 2017, a large number of new studies has been conducted. These largely avoided 

the weaknesses of previous studies (Mall et al., 2022 [PROSPERO registration]), originating to 

a large extent from Scandinavia. On average, the focus on physical and mental health-related 

issues was more dominant than other perspectives – both in Scandinavia and, for example, in 

Germany. Within the field of research on EOtC, the presented publications fit in well, but at 

crucial points they go beyond what has been investigated before. This dissertation can thus be 

classified as partly exploratory (both method and content wise), but also partly confirmatory. 

In general, the publications presented here represent the trend in EOtC research that has been 

observed for the last few years: the attempt to actually gain a deeper understanding of the 

previously recorded differences in the comparison between EOtC and traditional teaching. In 

the case of this dissertation, this is evident in the approach that previously isolated variables 

(e.g., BPN, HRQoL, motivational regulation) are subjected to a combined analysis and that 

discussable items are not identified solely on the basis of significance levels (e.g., homophily 

effects in sociograms of SNA). 

With regard to self-determined learning motivation, the results presented here are in line with 

earlier findings in EOtC (Bølling et al., 2018), so that they contribute to a solid foundation that 
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enables more in-depth analyses now (see chapter 5.3). The findings on HRQoL open the per-

spective on new questions and admittedly do not contribute to clarify the already compara-

tively diffuse and inconsistent state of research. In view of the great complexity of constructs 

such as HRQoL or well-being both on the model-theoretical level (e.g. Duangchan & Mat-

thews, 2021), but also the operationalizability (Berzon et al., 1993; Németh, 2006; Husson et al., 

2020), the need for future research in this area is by no means surprising.  

Human social interaction represents a no less complex field. Although the present findings of 

this dissertation usefully complement previous studies in this area (Mygind, 2009; Fägerstam, 

2014; Bølling et al., 2019b) and partially confirm observations (e.g., the risk of social exclusion), 

there is no question that this study was incapable of conclusively clarifying certain issues in 

this area. Nevertheless, important conclusions can be drawn from the results, but also from 

the accompanying background knowledge, as will be explained in the following chapters. 

 

5.2   Contribution of EOtC in shaping modern schools 

 

The importance of schools as a setting for children and adolescents will not diminish in the 

not too distant future. It is therefore in society's interest to examine and strengthen schools in 

terms of their ability to promote and maintain health of the students, to teach future-oriented 

skills and to meet a wide range of needs in academic learning. 

In the context of the discussion about criteria that make up supposedly good teaching, the 

necessary balance between instruction and student-centeredness has often been pointed out 

(Hattie, 2011; Helmke, 2015; Meyer, 2007; Wiater, 2021). In particular, the importance of the 

teacher as well as the involvement of the students should be mentioned here. This in turn 

corresponds to the fundamental understanding of education beyond the mere reproduction of 

specific facts but rather the enabling of life-long and self-determined learning (Böhm & 

Seichter, 2022; Humboldt, 1920; Klafki, 1964; Meyer & Renartz, 2013; Robinsohn, 1969; 

Tenorth, 2003). The effects shown of EOtC both in this thesis and previous studies in this area 

underpin its claim to be able to make a valuable contribution. With regards to social interac-

tion, the concept of EOtC does not have initial advantages (the characteristics of which would 

have to be defined first) compared to classical teaching – however, it broadens the spectrum 

of realizable forms of social interaction and exchange and thus enables real individualization. 
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Given that studies generally suggest the importance of social interaction for students' involve-

ment and engagement (Frisby & Martin, 2010; Havik & Westergård, 2020), which in turn seems 

central for learning (Meyer, 2007; Rosa, 2019), similar relationships should urgently be inves-

tigated in the future (see chapter 5.3). A successful balance of instruction of the teacher and 

involvement of the students could also be seen in the satisfaction of the BPN, in particular the 

needs of autonomy and competence (Felder & Brent, 1996; Vansteenkiste et al., 2020). Consid-

ering this spectrum of promoting social interaction, student involvement, autonomy and com-

petence, the impression arises, that EOtC could pragmatically contribute to the realization of 

desired methodical-didactic principles (see chapter 2.1.2).  

Earlier in this thesis, it was argued that the overarching goal of 21st century skills is analogous 

to that education: enabling self-determined living in a changing world. At the same time, the 

described methodical-didactic principles of supposedly good teaching can help to effectively 

learn the few 21st century skills based on "hard" skills (e.g. technology and media literacy). So 

far, only very few studies can prove the connection to the 21st century skills, especially for 

EOtC/Outdoor Learning (Mann et al., 2022; Dettweiler et al., 2022). In particular, increased 

real-world references seem to be of crucial importance here, e.g., in science education (Dett-

weiler et al., 2022). The present dissertation offers further pieces of the puzzle, in the form of 

the consideration of motivational regulation (e.g., especially the required 21st century skills 

creativity and information literacy seem to be linked to this), autonomy (e.g., leadership, flex-

ibility), competence (e.g., critical thinking, initiative) and social interaction and relatedness 

(e.g., collaboration, communication, social skills). At the same time, the previously described 

difficulty of operationalizing 21st century skills in the context of surveys in EOtC and school in 

general remains (Lemley et al., 2014; Mann et al., 2022). 

While the presented results could not provide clarity in the area of increased social interaction 

during the lessons, the results of the first publication (see chapter 4.1) pointed out the im-

portance of social factors for HRQoL. EOtC appears to have great potential in this area in par-

ticular. The possible effects of social factors on mental health issues in children and adolescents 

alone (McNamara et al., 2017; Pachucki et al., 2015) make it worthwhile to consider increased 

implementation and much needed additional research in this regard (Hascher, 2003). Alt-

hough the examination of changes in these areas is difficult, the influence on social factors and 
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their effects on mental health may have the greatest potential. The meanwhile well-docu-

mented effects regarding an increase of physical activity in other studies (e.g. Schneller et al., 

2017a; Bølling et al., 2021) complete the triad of the central potentials of EOtC as a future-

oriented school concept in motivational, social and health-related regards.  

 

5.2.1 Research as a catalyst of third mission 

 

It would be fatal to view the school setting as a field of scientific investigation in isolation, as 

interventions at the school level can also have an impact on society – or societal developments 

can set the framework for necessities at school. Separating the two makes it difficult to design 

and implement effective und sustainable innovations. The same applies in principle to all re-

search conducted at universities: In addition to research and teaching, the "third mission" of 

universities is to reflect findings and/or theoretical considerations back to civil society (Pin-

heiro et al., 2015). Many universities in Germany and Europe are financed to a substantial 

extent by third-party funds, which, like regular budget funds, are in turn largely based on 

taxpayers' money. In this light, the claim to share the results of research with society seems 

not only desirable but compelling, even if this is often accompanied by challenges (Berghae-

user & Hoelscher, 2020; Compagnucci & Spigarelli, 2020). In some disciplines it is traditionally 

easier to transfer the results into the respective field of practice (as part of civil society) than in 

other disciplines. Neither of these aspects represents an evaluation of research in one direction 

or the other, but only illustrates the different characteristics of the various disciplines. 

The topic of this dissertation already naturally shows comparatively large real-world links. 

Nevertheless, questions that are highly interesting from a scientific point of view (in terms of 

content or methodology) cannot always be smoothly translated into practice-relevant or pol-

icy-implicating recommendations. One goal of the project, in which this dissertation was em-

bedded, was from the beginning to proactively enforce the interrelations to practice and poli-

tics. The researchers involved in the conception of the project were convinced early on that 

both the reception of the research results and the future researchability of the concept in the 

German-speaking region depend decisively on closely linking the research with civil society. 

In addition to the research, which is the core of this dissertation, numerous activities were 

undertaken in the corresponding period, which should promote an exchange with the society. 

These activities are presented in Appendix Table 1 (page 99 of this document) in the appendix 
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of this thesis. The result of this process was that, in addition to basic research, efforts were also 

made that were of practical relevance from the very onset. This is also reflected in publications 

by the author of this thesis, which are less directly related to research than to third-mission. 

With this ulterior motive, it is possible to interpret rather smaller investigations content wise 

in a meaningful way. Ultimately, this approach allows EOtC research to catalyze the third 

mission with respect to this topic. 

 

5.2.2 Derivations for school practice and politics 

 

Following this claim, important derivations for school practice and politics can be drawn from 

the project work as well as the research results. A book chapter published by the author of this 

thesis in a German-language edited volume dealt with possible differences in the experience 

of experienced EOtC teachers and the perception/assumption of teachers who teach exclu-

sively indoors with regard to various aspects (Ellinger et al., 2022b). There are clear differences, 

for example, with regard to the use of social forms (frontal teaching, group and partner work), 

factors hindering learning success, securing results, and students' self-activity (Ellinger et al., 

2022b). An interpretation of these results can be found in the corresponding book chapter, but 

the mere presence of these differences between groups draws attention to a deeper problem. 

For importantly, some of the differences are certainly due to the comparatively low level of 

awareness of the concept in Germany. In part, however, this also reflects what was also dis-

cussed in detail in the second publication presented (see chapter 4.2): the lack of freely availa-

ble and easily accessible teaching concepts and frameworks. Thus, the knowledge and experi-

ence for implementation (and problem solving) remains a treasure of those who actively deal 

with EOtC – at the same time, outsiders remain unaffected. The extremely and consistently 

high interest since publication of a handout our group conducted, which can be downloaded 

free of charge and attempts to address this gap (Mall et al., 2021), supports this impression. 

The most immediate way to remedy this situation would be a decree or recommendation from 

education policy on the use of EOtC and outdoor learning in schools ("top-down"). In the im-

mediate future, this does not seem realistic due to more pressing problems in the education 

system, as well as the traditionally sluggish nature of the German education system. Instead, 

the Danish model should be followed. There, it is thanks to an initially small, later rapidly 

growing group of teachers that EOtC was carried into dozens of schools and, in view of its 
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success, could not be ignored by policymakers for long ("bottom-up") until the concept finally 

found its way into the country-wide recommendations (Barfod et al., 2021). Such an institu-

tional embedding could then again accelerate the development of new materials and concepts 

and above all create an “official” basis for teachers and schools. 

 

5.3   Future research directions 

 

The individual investigations and results of this dissertation do not claim to be generalizable. 

The weaknesses and limitations of each theoretical and methodological approach are dis-

cussed in detail in the publications (see chapters 4.1 and 4.2). Nevertheless, the results and 

interpretative approaches point to important aspects whose future investigation is crucial for 

the successful further development and with a view to maximizing the effects of the concept 

of EOtC. More specific perspectives for future research directions will be explained below. 

How the findings of this dissertation position themselves into the state of research on EOtC 

has already been described in chapter 5.1. The still existing gaps in connection with the con-

structs described therein, which were also used in this thesis, are to be urgently regarded as 

foci of future research. Specifically, this concerns the measurement of multidimensional indi-

cators of mental health (e.g., HRQoL). At the same time, future research should investigate the 

question to what the now already repeatedly observed advantages of students in EOtC in the 

area of self-determined learning motivation can be attributed. For this purpose, it seems es-

sential to pay more attention to the teaching situation itself, as well as to its detailed analysis 

and its connection to additional factors like emotion (Hascher, 2010). For this purpose, it would 

be necessary in a first step to identify and describe criteria that can be regarded as indicators 

of teaching that promotes (self-determined) learning motivation in students. As a starting 

point for this admittedly complex process, (not least because criteria for supposedly  good 

teaching are highly dynamic in view of the new challenges to schools already described several 

times), those criteria could serve, that have a high level of acceptance among experts in the 

respective national and also international context (e.g. Hattie, 2011; Helmke, 2015; Meyer, 2007; 

Wiater, 2021) or are based on very basal theories, such as SDT. In any case, an iterative dis-

course would be necessary in which representatives of different groups (science [pedagogy, 

school development, psychology], school practice, politics, society) further develop or modify 

those criteria. In a subsequent step, EOtC, classical school teaching and additional alternative 
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school concepts (e.g. “Montessori”, “Jena-Plan”) could be examined with regard to these cri-

teria and these results could in turn be linked to those of self-determined learning motivation. 

Researchers from Denmark, who were already involved in TEACHOUT, are also aware of this 

gap. Accordingly, precisely such content is currently finding its way into the new major Dan-

ish project "MOVEOUT", which has been underway since mid-2022 (Københavns Universitet, 

2023), but with a different methodological approach as described before. Connected to these 

considerations, due to the ability to link and deepen several of the central strengths of EOtC 

in terms of content, a special focus in future research should also be on the construct of "coop-

erative learning" (CL). Central characteristics of CL are, besides the direct social interaction, 

the interdependencies of the (learning) group members through the individually necessary 

contribution, as well as the development of the ability to reflect (Johnson & Johnson, 2007). On 

the one hand, CL shows a close, positive link with improved motivation to learn (Fernández-

Espínola et al., 2020; Brown, 2021). In the other hand, social skills, as listed in the 21st century 

skilly are naturally promoted (Johnson & Johnson, 2014). The general addressing of 21st cen-

tury skills in schooling and EOtC, as well as their linkage to constructs such as self-determined 

learning motivation, CL, and BPN satisfaction, should additionally receive greater focus. 

It is almost a little surprising that, as described in chapter 2.2.2, studies on the effects or corre-

lates of EOtC in (semi) natural environments with environmentally related aspects (e.g., envi-

ronmental awareness, nature connectedness, environmental behavior) have been addressed 

comparatively rarely. However, it is very specifically in this area that real future potential 

seems to lie; after all, increased embodiment of explicit and implicit nature experience and 

learning in school could lead to improved nature connectedness (Cleary et al., 2018) and ulti-

mately increased nature-aware behavior (Broom, 2017; Ives et al., 2018). Increased contact with 

natural environments over an extended period of time can be expected to result in increased 

and stable nature connectedness (Gifford, 2014; Tam, 2013), which is in some studies clearly 

reflected in the extent of pro-environmental behaviors (Whitburn, Linklater & Milfont, 2019). 

Although children around the world and in Germany are increasingly distancing themselves 

from natural spaces (Brämer, Schild & Koll, 2016; Richardson, Hussain & Griffiths, 2018; Soga 

& Gaston, 2016), they are also demonstrating a desire for a lifestyle that is increasingly oriented 

towards sustainability, a phenomenon that can be observed in the media on a daily basis (Som-

mer et al., 2019; Wahlström et al., 2019). Both the students themselves and society as a whole 
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would ultimately benefit from a (re)approach of schools to nature, especially through the per-

ception of the worthiness of protection and options for using natural spaces. Therefore, it can 

be defined as an urgent task of research on (partly) nature-related teaching concepts such as 

EOtC to grasp the correlations of these constructs (both motivational and volitional) and to 

advance a promotion of these aspects.  

Similar to many other research areas, most research questions in the context of learning, inno-

vative schooling, and EOtC cannot be seriously answered by exclusively following one re-

search paradigm (quantitative or qualitative). Accordingly, mixed methods approaches are 

clearly recommended in the future. Since the central (mediating or self-constituting) role of 

social factors in particular is increasingly emerging, SNA should therefore be pointed out spe-

cifically. By its very nature, SNA has the capacity to capture social factors and relations - and 

when understood in its full breadth of instruments and evaluation strategies, it also has the 

potential to meaningfully intertwine quantitative and qualitative elements in survey, visuali-

zation, analysis, and interpretation in an extraordinary way (Bolíbar, 2016; Nooraie et al., 

2018). In fact, there is a real added value especially in mixed method approaches in SNA in the 

gain of knowledge through the interlacing of both research paradigms within a single analysis 

(e.g. Kolleck & Bormann, 2014). In future research, for example, quantitative (e.g., by means of 

questionnaires or sensors) and qualitative (e.g., by means of observations) data collection 

methods could be used simultaneously in the context of analysis in school classes. The gener-

ated results could be used for inferential statistics (on the one hand for the analysis of the 

empirical networks, and on the other hand for the comparison of the similarity of these), as 

well as for the discussion of the visualized networks (sociograms), e.g. with teachers. The re-

sult would be a rounded picture that approximates reality and thus could eradicate weak-

nesses of an isolated qualitative or quantitative approach. Of course, it cannot be ruled out that 

this procedure ultimately leads to all the more inconsistencies as a basis for future research 

(e.g., Froehlich et al., 2020); but those do not diminish the potential of SNA in future research 

of EOtC and other innovative and future-oriented teaching concepts. 
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6   Better learning in the outdoors?  

 

It would be wrong to assume that moving school lessons from the classroom to the outdoors 

would change everything for the better. This assumption cannot be supported either theoreti-

cally nor empirically and would ignore the fact that there are multiple approaches to achieving 

certain goals and rarely does the truth lie in just one approach. It is true, however, that the sum 

of research results in many different areas may suggest advantages of EOtC over traditional 

classroom teaching in the overall tendency. This also relates to the area of self-determined 

learning motivation, which initially suggests that under certain circumstances EOtC enables 

school teaching that is more in line with an understanding of education that is oriented to-

wards self-determined, life-long learning and problem solving.  

Nevertheless, there are still many gaps in the argumentation, as well as many debatable results 

in social, motivational and health-related aspects. In particular, a closer look at teaching prac-

tice, as well as an examination of the transferability of observed characteristics of EOtC to other 

teaching concepts, must be considered as a basis for approaching an answer to this overarch-

ing question of "better learning in the outdoors".  

Especially in countries where the tradition does not go back so far and can build on such a 

broad base as in Scandinavia, there are also numerous methodological steps to be taken in 

order to exploit the potential of the concept. These steps, in turn, cannot be taken by science, 

school practice or politics alone. These stakeholders need to join forces in order to establish 

EOtC as an alternative and/or additional teaching concept in the school system in the long 

term and on a sustainable basis. The research and dissemination of EOtC illustrates the need, 

but also the potential for synergy when different stakeholders work together to generate real 

value for society. 
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9   Appendix 

 

9.1   Supplementary materials on health-related quality of life, motivational regu-

lation and Basic Psychological Need satisfaction 

 

 

 

Characteristics of Education Outside the Classroom (EOtC) and Outdoor Teaching 

EOtC in the form it was conducted at our partner school is inspired by the formats that have been successfully 

conducted around the world for many years. According to the underlying understanding, all out-of-school places 

can be considered as places for teaching. Natural spaces in particular are frequently used in regularly imple-

mented concepts. Here, mostly the existing natural materials on site are used to obtain seating, writing supports 

and teaching materials (1, 2). Those approaches are characterised by student-centred, but teacher-facilitated 

learning, as well as a lot of experimental, self-determined and real-life practical learning in most of the EOtC-

receiving groups and classes (3, 4). This concept is nevertheless closely aligned to the curriculum and, in combi-

nation with normal indoor lessons, could contribute to improved learning (5, 3). It can be assumed that the re-

moval of all spatial boundaries and old established structures in the classroom contributes to a restructuring of 

the learning process and interpersonal relationships with many at least theoretically reasonable effects on the 

children (3, 6).  
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Supplementary Table 1 Model-fit parameters 

Model  DF AIC 
 

p-value 
 

 

 
1 

Lme ( Intrinsic ~ (Paut + Pcom + PSRC + PSRT) * Gender * Enquiry  * Group, random = ~ 1 | 
Code) 
 
Lme ( Intrinsic ~ (Paut + Pcom + PSRC + PSRT + Gender + Group) * Enquiry  + (Paut + Pcom + 
PSRC + PSRT) * Group, random = ~ 1 | Code) 
 

42 
 
 
 

20 
 

 

295.08 
 
 
 

261.59 
 
 

 

0.856 

 

 

 
2 

 
Lme ( Identified ~ (Paut + Pcom + PSRC + PSRT) * Gender * Enquiry  * Group, random = ~ 1 | 
Code) 
 
Lme ( Identified ~ (Paut + Pcom + PSRC + PSRT + Gender + Group) * Enquiry  + (Paut + Pcom 
+ PSRC + PSRT) * Group, random = ~ 1 | Code) 
 
 

 

 

42 
 
 
 

20 
 
 

 

285.95 
 
 
 

253.23 
 

 

 

0.826 

 

 

 
3 

 
Lme ( Introjected ~ (Paut + Pcom + PSRC + PSRT) * Gender * Enquiry  * Group, random = ~ 1 
| Code) 
 
Lme ( Introjected ~ (Paut + Pcom + PSRC + PSRT + Gender + Group) * Enquiry  + (Paut + Pcom 
+ PSRC + PSRT) * Group, random = ~ 1 | Code) 
 
 

 

 

42 
 
 
 

20 
 

 

301.75 
 
 
 

290.95 
 

 

 

0.029 

 

 

 
4 

 
Lme ( External ~ (Paut + Pcom + PSRC + PSRT) * Gender * Enquiry  * Group, random = ~ 1 | 
Code) 
 
Lme ( External ~ (Paut + Pcom + PSRC + PSRT + Gender + Group) * Enquiry  + (Paut + Pcom + 
PSRC + PSRT) * Group, random = ~ 1 | Code) 
 

 

 

 

42 
 
 
 

20 
 

 

277.33 
 
 
 

260.61 
 

 

 

0.105 

 
 
 
5 

 
Lme ( OverallHRQoL ~ (Paut + Pcom + PSRC + PSRT) * Gender * Enquiry  * Group, random = ~ 
1 | Code) 
 
Lme ( OverallHRQoL ~ (Paut + Pcom + PSRC + PSRT + Gender + Group) * Enquiry  + (Paut + 
Pcom + PSRC + PSRT) * Group, random = ~ 1 | Code) 
 

 
42 
 
 
 

20 
 

 

828.42 
 
 
 

709.07 
 

 

 

 

<0.001 

DF = Degrees of Freedom; AIC = Akaike Information Criterion; Intrinsic = Intrinsic Motivational Regulation; Identified = Identified Motivational 

Regulation; Introjected = Introjected Motivational Regulation; External = External Motivational Regulation; PAut = Perceived Autonomy; 

PCom = Perceived Competence; ; PSRC = Perceived Social Relatedness with Classmates; PSRT = Perceived Social Relatedness with Teachers; 

OverallHRQoL = Overall Health-Related Quality of Life 

 

 

Supplementary Table 2 Results of multivariate analysis of variance regarding group differences in BPN scores, p-values (p), 

effect sizes (η2), F-statistics (F) and confidence intervals (CI) 

 

p 𝛈𝟐 F CI* 

PAut <0.05 0.17 6.276 -0.19 / 0.53 

PCom <0.01 0.43 11.218 -0.10 / 0.61 

PSRT 0.778 0.15 3.160 -0.18 / 0.40 

PSRC <0.001 0.50 14.547 -0.37 / 0.20 

*95%, Lower / Upper confidence interval; PAut = Perceived Autonomy; PCom = Perceived Competence; PSRC = Perceived Social Relatedness 

with Classmates; PSRT = Perceived Social Relatedness with Teachers 
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Supplementary Table 3 Statistical characteristics for the satisfaction of the BPN of PSRT, PSRC, PAut and PCom between groups 

and enquiries. 

  

T 1  T 2 

PSRT PSRC PAut PCom  PSRT PSRC PAut PCom 

 

EG Girls 
 

M 4.18 4.25 3.86 4.15  4.27 4.14 4.09 4.19 

SD 0.54 0.76 0.68 0.68  0.39 0.62 0.38 0.32 

CI* 3.86 /    
4.5 

3.8 /         
4.7 

3.46 /  
4.26 

 

3.75 /   
4.55 

 4.04 /  
4.5 

3.78 /  
4.5 

 

3.87 /  
4.28 

 

4.0 /  
4.38 

Boys M 4.37 4.38 4.10 4.21  4.29 4.31 4.18 4.34 

SD 0.60 0.39 0.61 0.52  0.76 0.53 0.66 0.51 

CI* 4.04 /  
4.96 

 

4.18 /  
4.58 

4.42 / 
3.78 

4.48 /  
3.94 

 3.89 /  
4.69 

 

4.03 /  
4.59 

 

3.84 /  
4,58 

 

4.08 /  
4.6 

 
All M 4.31 4.34 3.99 4.18  4.28 4.23 4.14 4.27 

SD 0.58 0.60 0.65 0.60  0.61 0.58 0.54 0.43 

CI* 4.08 /  
4,54 

 

4.11 /  
4.57 

3.74 /  
4.24 

3.95 / 
 4.41 

 

 4.04 /  
4.52 

4.0 /  
4.46 

 

3.93 /  
4.35 

 
 

4.1 / 
 4.44 

 
 

CG Girls M 4.13 4.42 3.95 4.03  4.13 4.52 3.68 3.81 

SD 0.77 0.50 0.67 0.50  0.78 0.70 0.67 0.67 

CI* 4.52 /  
3.74 

4.27 /  
4.67 

3.61 /  
4.29 

 

3.78 /  
4.28 

 3.74 /  
4.52 

 

4.14 /  
4.88 

 

3.34 /  
4.02 

3.47 / 
 4.15 

 
Boys M 3.81 4.64 3.89 3.91  3.44 4.35 3.57 3.77 

SD 0.63 0.44 0.47 0.63  0.74 0.68 0.61 0.59 

CI* 3.57 /  
4.05 

4.47 /  
4.81 

 

3.71 /  
4.07 

 

3.67 /  
4.15 

 

 3.15 /  
3.73 

 

4.09 /  
4.61 

 

3.34 / 
3.8 

3.54 /  
4.0 

 
All M 3.93 4.56 3.91 3.96  3.59 4.41 3.52 3.79 

SD 0.70 0.48 0.56 0.59  0.82 0.69 0.63 0.62 

CI* 3.72 /  
4.14 

 

4.41 /  
4.71 

 

3.74 /  
4.08 

3.16 /  
4.14 

 3.34 /  
3.84 

 

4.2 /  
4.62 

 

3.33 /  
3.71 

 

3.6 /  
3.98 

 

All M 4.07 4.48 3.94 4.04  3.85 4.34 3.75 3.97 

SD 0.68 0.54 0.60 0.60  0.81 0.66 0.65 0.61 

CI* 3.91 /  
4.23 

 

4.35 /  
4.61 

 

3.8 /  
4.08 

 

3.9 /  
4.18 

 3.66 /  
4.04 

 

3.74 /  
4.5 

 

3.59 /  
3.91 

 

3.82 /  
4.12 

 

PSRT = Perceived social relatedness with teachers; PSRC = Perceived social relatedness with classmates; PCom = Perceived Competence; PAut = 

Perceived Autonomy; M = mean; SD = standard deviation; CI = confidence interval; * 95%, Lower / Upper CI 
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Supplementary Fig. 1 HRQoL scores between groups, genders and time points with reference line representing a large-scale 

representative study on German children and adolescents (6) 
HRQoL = Health-Related Quality of Life; CG = Control Group; EG = Experimental Group; T1 = First time point; T2 = Second time point 

 

 

 

 
Supplementary Fig. 2 Scores of identified motivational regulation between groups, genders and time points  
Identified = Identified Motivational Regulation; CG = Control Group; EG = Experimental Group; T1 = First time point; T2 = Second time point 
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Supplementary Fig. 3 Scores of external motivational regulation between groups, genders and time points  
External = External Motivational Regulation; CG = Control Group; EG = Experimental Group; T1 = First time point; T2 = Second time point 

 

 

 

 
Supplementary Fig. 4 Scores of introjected motivational regulation between groups, genders and time points  
Introjected = Introjected Motivational Regulation; CG = Control Group; EG = Experimental Group; T1 = First time point; T2 = Second time 

point 

 



Better learning in the outdoors?  

 

95 
 

 

 
Supplementary Fig. 5 PAut and HRQoL between groups over all time points 
HRQoL = Health-related quality of life; PAut = Perceived autonomy; CG = Control group; EG = Experimental group 

 

 

 

 

 
Supplementary Fig. 6 PCom and HRQoL between groups over all time points 
HRQoL = Health-related quality of life; PCom = Perceived competence; CG = Control group; EG = Experimental group 
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Supplementary Fig. 7 PSRT and HRQoL between groups over all time points 
HRQoL = Health-related quality of life; PSRT = Perceived social relatedness with teachers; CG = Control group; EG = Experimental group 

 

 

 

 

 
Supplementary Fig. 8 PAut and intrinsic motivational regulation between groups over all time points 
Intrinsic = Intrinsic motivational regulation; PAut = Perceived autonomy; CG = Control group; EG = Experimental group 
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Supplementary Fig. 9 PAut and identified motivational regulation between groups over all time points 
Identified = Identified motivational regulation; PAut = Perceived autonomy; CG = Control group; EG = Experimental group 

 

 

 

 

 
Supplementary Fig. 10 PCom and intrinsic motivational regulation between groups over all time points 
Intrinsic = Intrinsic motivational regulation; PCom = Perceived competence; CG = Control group; EG = Experimental group 
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Supplementary Fig. 11 PCom and identified motivational regulation between groups over all time points 
Identified = Intrinsic motivational regulation; PCom = Perceived competence; CG = Control group; EG = Experimental group 
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9.2   Activities regarding network development and maintenance 

 

Appendix Table 1: Milestone activities regarding the development and maintenance of a network regarding Education Outside 

the Classroom and Outdoor Learning in Germany. 
 

Date Event / Development Result 

 

October 2019 Research Roundtable and Network 

Meeting "Draussen unterrichten" in 

Zurich, Switzerland (organized by 

SILVIVA Foundation and WWF Swit-

zerland) 

Insight into the work of Swiss col-

leagues; inspiration and vision for 

the German network; networking 

with actors from practice, science 

and society 

October 2020 Development and publication of " Pra-

xishinweise für den Draußenunter-

richt – Eine Handreichung" (Mall et 

al., 2021) 

First freely available abridged ver-

sion of the most important aspects 

related to EOtC (introductory read-

ing); reduced barrier to entry for 

interested teachers; estimated to 

have been downloaded about 2.500 

times to date 

March 2021 Launch of the first Google-based map 

with incomplete representation of 

EOtC stakeholders in Germany 

(DNDD, 2021) with estimated 4.000 

views up to date 

Possibility of networking (e.g. for 

the purpose of job shadowing of 

teachers), basis for later estimates 

of the spread of EOtC in Germany 

May 2021 Launch of the website "draussen-un-

terricht.de" as future landing page of 

the network to be founded in coopera-

tion with the Schutzgemeinschaft 

Deutscher Wald - Landesverband Bay-

ern e.V.  

First systematic presentation of ex-

isting and possible activities of the 

members of the network and tar-

geted support for interested exter-

nal persons 

July 2021 First digital meeting of the "Netzwerk 

Draußenunterricht" with different ac-

tors from Germany from the fields of 

practice, science and society (unofficial 

network establishment) 

Formation of a group of committed 

persons for the initial network 

work until the financial framework 

has been created; efficient exchange 

in thematically closed working 

groups 

October 2022 First official meeting on EOtC and 

Outdoor Learning in Germany in Bad 

Sulza under the patronage of the 

Schutzgemeinschaft Deutscher Wald -  

Landesverband Bayern e.V.  

Experiencing a German EOtC-com-

munity for the first time; exchange 

on many levels; inspiration for the 

coming months and years 

March 2023 

 

Establishment of the foundation 

"Schule im Leben | Die Stiftung für 

Draußenlernen" for financing and as a 

legal framework for the future tasks of 

the network „Schule im Leben | Die 

Stiftung für Draußenlernen”  

Professionalization; legal and fi-

nancial safeguarding (or framing) 

of network activities; prerequisite 

for acquisition of donations 
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