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The Anthropocene Learning Lab

Education for Sustainable  
Development

Our society has committed itself to the goals of social ju-

stice and humane living conditions. Its culture is charac-

terised by diverse lifestyles and worldviews, globalisation 

processes, research and technology, various forms of de-

mocratic politics and economic adjustments. The interacti-

on between these orientations, forces and discoveries has 

brought about progress at a number of levels. For example, 

expanding scientific knowledge has repeatedly brought new 
achievements in medicine, in goods production, in energy 

sources, data processing and communications. Economic 

progress enables needs to be satisfied by products and ser-
vices. 

Often, however, modern lifestyles, social relations, econo-

mic activities and approaches towards nature, its resour-

ces and its resilience are not yet sufficiently sustainable. 
Education for sustainable development (ESD) enables the 

individual to participate actively in analysing and assessing 

non-sustainable development processes, to follow criteria of 

sustainability in their own life, and to initiate sustainable de-

velopment processes together with others at both local and 

global levels. This makes education for sustainable develop-

ment a significant component of general education. 

Competence Areas of ESD 

By the time they complete secondary education, pupils 

should possess competencies in dealing with problems and 

processes of sustainable and non-sustainable development. 

Competencies are to be understood as cognitive skills and 
abilities which the individual possesses or can learn, allo-

wing them to solve certain problems, as well as the atten-

dant motivational, volitional and social skills and abilities 
required to be able to apply these solutions successfully and 

responsibly in a range of situations. 

ESD particularly serves the acquisition of Gestaltungs-

kompetenz (‘shaping competence’). Gestaltungskompetenz 
describes the ability to apply knowledge of sustainable de-

velopment and to identify the problems of non-sustainable 

development. This means drawing conclusions on environ-

mental, economic and social developments in their interde-

pendence, on the basis of analyses of the present and stu-

dies of the future, and then using these conclusions to take 
decisions and understand them before implementing them 

individually, jointly and politically. Through this process, 

sustainable development processes take material form. 

Gestaltungskompetenz can be broken down into twelve 
part-competencies. As a reference framework for the cha-

racterization of Gestaltungskompetenz, the OECD’s con-

cept of ‘key competencies’ has been selected, as it is inter-
national in scope and also of great importance for education 

policy and planning.

OECD (2005)
Gestaltungskompetenz and the 
twelve part-competencies  
(Transfer-21 2008)

Interactive use of media and methods (tools)

• ability to use langu-
age, symbols and 
text interactively

• ability to use 
knowledge and 
information interac-
tively

• ability to use tech-
nologies interac-
tively

• gather knowledge with an openness 
to the world and integrating new per-
spectives

• think and act in a forward-looking 
manner

• acquire knowledge and act in an inter-
disciplinary manner

Interacting in social heterogeneous groups

• ability to maintain 
good and durable 
relationships with 
others

• ability to cooperate
• ability to overcome 

and resolve prob-
lems

• ability to identify and reflect on risks, 
threads and uncertainties

• ability to plan and act together with 
others

• ability to reflect on action strategies 
and goal conflicts

• ability to be part of decision making 
processes

• ability to motivate oneself and others 
to get active

Acting autonomously

• ability to act within 
the wider context

• ability to form and 
implement a life 
plan and personal 
projects

• awareness of 
rights, interests, 
boundaries and 
requirements

• ability to reflect upon one‘s own princi-
ples and those of others

• ability to reflect on questions about 
equity and use it for decision making

• ability to plan and act autonomously
• ability to show empathy and solidarity 

with disadvantaged

The information about Gestaltungskompetenz is taken 
from the brochure „Guide: Education for Sustainable 

Development at Secondary Level – Justifications, 
Competences, Learning Opportunities“ compiled by 

the Transfer-21 Programme’s ‘Quality and Competen-

ces’ working group . For further information please 
visit www.transfer-21.de.
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The effect of implementation of education for sustainable
development in Swedish compulsory schools – assessing pupils’
sustainability consciousness
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During the past decade, numerous schools in Sweden have implemented educa-
tion for sustainable development (ESD) as an explicit guiding approach in teach-
ing. In this paper, we investigate the effect of this approach in comparison with
that of pupils taught in ordinary schools. Accordingly, we introduce the concept
of sustainability consciousness to represent the holistic view of sustainability.
Within the concept of sustainability consciousness, we combine and investigate
the environmental, economic, and social dimensions of sustainable development
in terms of sustainability knowingness, attitudes, and behavior. A Likert-scale
questionnaire with 50 items was developed to evaluate pupils’ sustainability con-
sciousness through a nationwide study in Sweden. A total of 1773 pupils from
the 6th and 9th grades participated. The results indicated that the ESD profile
schools had a small positive effect on the pupils’ sustainability consciousness,
while in grade 9 the effect was negative. The implications for further ESD
implementation are discussed.

Keywords: compulsory school; education for sustainable development; pupils’
perceptions; sustainability attitudes; sustainability behavior; sustainability
consciousness

Introduction
This article presents information about pupils’ consciousness of sustainable develop-
ment (SD) obtained through a nationwide study within the Swedish compulsory
school system. The complexity of SD, with its different dimensions (environmental,
economic, and social), and the importance of perceiving the interconnectivity
between these dimensions make SD a difficult subject area to grasp (Giddings,
Hopwood, and O’Brien 2002). Researchers as well as policy-makers have
highlighted the importance of a specific approach in teaching called Education for
Sustainable Development (ESD), allowing educators to tackle the complexity of SD
in education (Sandell et al. 2005; Wals 2011). The UN designated the period
2005–2014 as the Decade of Education for Sustainable Development (DESD),
(UNESCO 2006), and this has influenced the Swedish compulsory school
curriculum (Swedish National Agency for Education 2011).

*Corresponding author. Email: daniel.olsson@kau.se
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Schulprogramme haben keinen 
nennenswerten Einfluss auf die 

Einstellungen und Routinen der Lernenden.

Hallfredotstir (2011); Krnel und Naglic (2009), Ozsoy (2012); Boeve-de Pauw & Van Petegem (2011); Legault & Pelletier (2000); Berglund, Gericke, & Chang Rundgren (2014)


Übersicht in: Niebert, K. (2016). Nachhaltigkeit lernen im Anthropozän. In M. K. W. Schweer (Ed.), Bildung für nachhaltige Entwicklung in pädagogischen Handlungsfeldern 
(pp. 77–94). Frankfurt a.M.: Peter Lang.



SchülerIn 50%

Leitung Schule
Peers

Zuhause 

LehrerIn 
30%



Science and Sustainability Education

Prof. Dr. Kai Niebert

kai.niebert@uzh.ch

15

Was bereitet dir Sorgen,
wenn du an deine Zukunft denkst?

78
75

66

60

59

55

54

50

46

45

40
0 10 20 30 40 50 60 70 80 90

die Umweltverschmutzung

der Klimawandel

Rassismus / Ausländerfeindlichkeit in Österreich

die steigende Armut in Österreich

dass es häufiger zu Pandemien wie Corona kommt

Terroranschläge

dass ich eine schwere Krankheit wie Krebs bekomme

dass ich keinen Job finde / meinen Job verliere

die Kriminalität in Österreich

dass in Europa ein Krieg ausbricht

dass viele AusländerInnen nach Ö kommen

mailto:kai.niebert@uzh.ch
https://www.sos-kinderdorf.at/getmedia/4c7814a2-dcc6-4ac5-883a-f001245ae3c4/20200922_Umfrageergebnisse_SOS-Kinderdorf_Klimaschutz.pdf


68

Naturbewusstsein 2015  >  Allgemeine Einstellungen zu Natur und Naturschutz

zwei Jahren sind vollends davon überzeugt, die Natur 
dürfe nur so genutzt werden, dass dies auch für 
kommende Generationen im gleichen Umfang 
möglich ist (2013: 57 Prozent, 2015: 62 Prozent), die 
Vielfalt der Pflanzen und Tiere sowie ihrer Lebensräu-
me auf Dauer gesichert ist (2013: 55 Prozent, 2015:  
62 Prozent) und Eigenart wie Schönheit von Natur 
und Landschaft erhalten bleiben (2013: 52 Prozent, 
2015: 58 Prozent). Auch die Meinung, die Natur dürfe 
nicht auf Kosten der Menschen in ärmeren Staaten 
ausgebeutet werden, hat sich bei vielen Bürgerinnen 
und Bürgern binnen zwei Jahren verfestigt (2013:  
49 Prozent, 2015: 56 Prozent).

Im Vergleich zum Durchschnitt der Befragten ist das 
Bewusstsein für nachhaltige Naturnutzung bei der 
jüngeren Generation (unter 30-Jährige) schwächer 
ausgeprägt. Gleiches – aber weniger deutlich – gilt 
für Personen mit einem formal niedrigen Bil-
dungsniveau. Überraschenderweise ist die unein-
geschränkte Zustimmung zu den Prinzipien einer 
nachhaltigen Naturnutzung bei Personen mit einer 
mittleren Formalbildung am weitesten verbreitet. 
Der Geschlechtervergleich deckt auf, dass diese Prin-
zipien bei Frauen zudem eine größere Zustimmung 
erfahren als bei Männern (siehe Tabelle 22).

Abbildung 30: Zustimmung zu den Prinzipien einer nachhaltigen Naturnutzung

Angaben in Prozent

Die Natur darf nur so genutzt werden, dass
die Vielfalt der Pflanzen und Tiere sowie ihrer

Lebensräume auf Dauer gesichert ist

Wir dürfen die Natur nur so nutzen, dass dies
auch für kommende Generationen im

gleichen Umfang möglich ist

Wir dürfen die Natur nicht auf Kosten der
Menschen in ärmeren Ländern ausbeuten

Die Natur darf nur so genutzt werden, dass Eigenart und
Schönheit von Natur und Landschaft erhalten bleiben

trifft überhaupt nicht zutrifft eher zu

trifft voll und ganz zu trifft eher nicht zu weiß nicht/keine Angabe
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bekunden das knapp zwei Drittel und damit deutlich 
weniger. In der Detailanalyse fällt auf, dass neben den 
Prekären und Hedonisten auch die Performer weni-
ger Besorgnis hinsichtlich der Menschen in ärmeren 
Teilen der Welt äußern (höchste Zustimmungsstufe, 
Bevölkerungsdurchschnitt: 56 Prozent, Prekäre: 49 
Prozent, Hedonisten: 44 Prozent, Performer: 44 Prozent).

Tabelle 22:  Zustimmung zu den Prinzipien einer nachhaltigen Naturnutzung nach Geschlecht, Alter und Bildung

Antwortkategorie:  
trifft voll und ganz zu 

Angaben in Prozent

Durch-
schnitt Geschlecht Alter (Jahre) Bildung

Ø M W bis 29 30 bis 
49

50 bis 
65

über  
65 niedrig mittel hoch

Die Natur darf nur so genutzt werden, 
dass die Vielfalt der Pflanzen und 
Tiere sowie ihrer Lebensräume auf 
Dauer gesichert ist

62 59 66 53 60 68 66 61 67 59

Wir dürfen die Natur nur so nut-
zen, dass dies auch für kommende 
Generationen im gleichen Umfang 
möglich ist

62 58 66 48 61 69 66 59 66 60

Die Natur darf nur so genutzt werden, 
dass Eigenart und Schönheit von Na-
tur und Landschaft erhalten bleiben

58 57 59 52 56 65 57 55 61 57

Wir dürfen die Natur nicht auf Kosten 
der Menschen in ärmeren Ländern 
ausbeuten

56 52 60 49 55 63 57 56 58 54

 stark überrepräsentiert                    überrepräsentiert                    unterrepräsentiert                    stark unterrepräsentiert

Bundesamt für Naturschutz (2017): Naturbewusstsein.
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Mainstream Critical-
creative Precarious

positive 
attitudes to 

nature
0.92 1.20 0.87

Resource-  
consumption 1.01 1.11 0.82

UBA (2016): Repräsentative Erhebung von Pro-Kopf-Verbräuchen natürlicher Ressourcen 
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Es gibt keine – oder im schlimmsten Fall eine 
negative – Korrelation zwischen 

Umweltbewusstsein und Umweltverhalten.
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The differences between textbook science and frontier science are expressed in terms of “ready-
made-science” and “science-in-the-making” by Latour (Latour 1998). “Ready- made-science” 
denotes the final product of scientific inquiry how it is presented in textbooks. “Science-in-the-
making,” on the other hand, is the science currently worked on in the laboratories, in the so-called 
forefront of research. This science is seen as making debatable claims by the scientific community 
that is still subject to revision. Especially when there is a necessity like in the Anthropocene debate 
to try to make evidence based proposals for sustainable politics, this is the science that is presented 
and debated at conferences, in journals, and in oral disputes among researchers.  

 

Table 1.3.4: Comparison of the features of Anthropocene science with Textbook science  

Anthropocene Science  Textbook Science 

Interdisciplinarity, transdisciplinarity Discrete disciplinary boundaries; Non-science 
aspects are used only for motivational purposes  

Knowledge is uncertain Knowledge is firmly established 

Possibilities and probabilities are solution 
goals; not a single, correct solution 

Learning involves reproduction of static knowledge 
and established principles that lead to one single 
correct answer to problems 

Uncertainty introduces the idea of risk as a 
feature of solutions  

Scientific reasoning does not include risk and 
uncertainty. 

 

An understanding of the concept of the Anthropocene concept as “science-in-the-making” and the 
role of consensus in science will be one of the main tasks in the development of materials and 
measures in the SEA project that will meet a need identified by Monk and Osborne (1997) for a 
science education that seeks to empower young people to act: “The need for students to understand 
not only ‘what we know’ but ‘how we know’”.  

As not all curricula of the EU member states already include an explicit focus on socioscientific 
issues in science education, we strive to find different entry points to teach Anthropocene issues 
into the state prescribed curricula. Since the PISA studies made the concept of scientific literacy 
strong as an internationally consensual aim of education, most countries of the European Union 
developed competence-based curricula for science education. These curricula base on the notion of 
scientific literacy that requires detaching the content from the context. Although content is learned 
in specific situations, the ability to transfer is the main aspect of competence (Csapó 1999). As 
teachers are obliged to teach – in a more narrow or wide way – based on their state-prescribed 
curricula, a concept like SEA that strives to make science education more attractive needs to be 
rooted in these competencies. Therefore, we aim to develop materials and measures to implement 
concepts from the Anthropocene as contexts that can be used to fill out different competence areas 
described in the curricula.  

1.3.5  SEA approach: Overall concept and project design 

In light of the manifold challenges society is facing in the 21st century and in its strive for a more 
sustainable future, science education plays a pivotal role in providing students with basic science 
understandings and enabling them to do informed choices and decisions. To fulfil that role, ways 
need to be found that make science education meaningful and attractive to students so that they 

Niebert, 2016
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Was wir wissen
Schüler_innen nutzen wenig Fachwissen, wenn es um 
Bewertungsentscheidungen geht. 


(Grace & Ratcliffe 2002; Solomon 1992; Fleming 1986) 
 


Die Vermittlung von naturwissenschaftlichen Fakten und Sachwissen 
führt nicht automatisch zu fundierteren Entscheidungen. 


(Menthe 2012; Heitmann & Tiemann 2011; Feierabend et al. 2012) 

Schüler_innen bzw. nutzen zum Bewerten von SSI’s Wissen aus der 
sozialen Welt.


(Fleming 1986; Bell & Lederman 2003)





Sustainability?

€

„…development that 
meets the needs of the 
present without 
compromising the ability 
of future generations to 
meet their own needs.”

Brundtland commission (1987)
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„…development that 
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Sustainability!

€

Nature 495, 305–307 (21 March 2013) doi:10.1038/495305a 

„…development that 
meets the needs of the 
present while 
safeguarding Earth’s 
systems, on which the 
welfare of current and 
future generations depend



Die großen Herausforderungen 
lassen sich nur politisch lösen.



Die politischen Teilhabefähigkeit gehört 
ins Zentrum der (Hochschul)Bildung.



Studierfähigkeit und Gesellschaftsreife 
gehören in die Lehrer:innenbildung.



Reden Sie über Fakten und Werte.



From Teaching Science to 
Teaching about Science



Lehren Sie echte Nachhaltigkeit. 
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