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Abstract

Transitioning to a socially just and environmentally safe development pathway necessitates
considerable individual, social and societal learning. Education is hence routinely highlighted
as a keystone in sustainable development. Yet contemporary education systems often tend to
reproduce the very conditions that have led to unsustainability. A reorientation of education
and learning towards sustainability has consequently not only been called for by scholars,
practitioners and youth, but has also been committed to by various governments and
international organisations. To monitor progress, identify challenges and enhance quality on
the path towards a sustainable education, it is critical to rigorously assess its systemic
integration, practice and outcomes. However, international monitoring to date has mostly
relied on self-reporting by countries and educational leaders, which is prone to considerable
bias. There is, therefore, a need for the development and large-scale application of meaningful,
valid and reliable indicators for sustainability across all levels of education systems. While
considerable work has focused on the micro-level of sustainability-related learning processes
and outcomes, this dissertation responds to a lack of conceptualisation, operationalisation and
large-scale assessments at the macro-level of systemic framework conditions (e.g., policies,
curricula, resources) and the meso-level of organisational practice. Taking Germany as an
exemplary case, the four individual studies included in this dissertation address these gaps by

applying a multi-method approach to the development and application of relevant indicators.

At the macro-level of systemic integration within the political and administrative framework
conditions, an input-indicator for Sustainable Development Goal 4.7.1 — the mainstreaming of
Education for Sustainable Development (ESD) in policies, curricula, training of educators and
assessments — is developed and applied in the first study to over 11,000 documents from
Germany (Holst, Singer-Brodowski, et al., 2024). Based on a combination of lexical document
analysis and external expert evaluation, the study indicates that sustainability and ESD are
mostly an “add-on” in the education system, yet have dynamically been taken up over a
timespan of ten years. At the meso-level of educational institutions embedded in their regional
contexts, a systematic review of the international literature on the Whole Institution Approach
(WIA) offers a first conceptual synthesis to characterise WIAs to sustainability across different
areas of education (Holst, 2023). Drawing on an analysis of 104 documents and a validating
expert review, the synthesised WIA model includes five core principles (coherence, continuous
learning, participation, responsibility, commitment), seven interconnected areas of action
(governance, curriculum, campus, community, research, communication, capacity building), the
underlying organisational culture as well as external conditions. The review contributes to a

further operationalisation of the WIA for use in practice, policy-making and research. Building



on this conceptual groundwork, the third study included in this dissertation introduces the
development, testing, validation and first national-scale application of the WIA-Scale, an
instrument to quantify the experience of sustainability as a WIA in organisational practice
(Holst, Grund, & Brock, 2024). Based on a survey of 2,985 learners and educators in Germany,
the study not only shows the measurability of WIAs, but that the experience of sustainability
in line with a WIA appears to be highly effective in empowering learners and educators for
sustainable development. The WIA-Scale is consequently suggested as a process-indicator for
high-quality sustainability practice within and around educational institutions. Focusing on
the largest formal area of education, the fourth study addresses sustainability within schools
and the school system (Holst, Brock, et al.,, 2025). While the third study had examined
sustainability through the lenses of learners and educators, the fourth is concerned with the
perspectives of leaders. Based on a mixed-method analysis of data from 80 semi-structured
interviews and a representative survey of 1,310 principals in Germany, the study shows a stark
gap between a strong desire for sustainability in schools, and a considerably lower status quo.
Assessing patterns in the descriptions of current practice, challenges and possible drivers, the
analysis points to a focus on single and fragmented actions, frequent individualisation and
diffusion of responsibility, a perceived lack of resources and a widespread paradigm of

approaching sustainability as an addition rather than a core of quality education.

Together, the four studies advance the conceptualisation of the systemic integration and
organisational practice of sustainability in education, develop indicators for more valid and
reliable assessments, provide national-scale data on the status and effectiveness of
sustainability in education, and improve the knowledge base on possible implementation
pathways. Linking the individual studies, a picture emerges of a more coherent sustainability
integration being highly wished-for, likely effective, yet far from default — both in systemic
framework conditions and organisational practice. Asking how to increase effectiveness, four
overarching learnings for policy and practice are discussed, focusing on sustainability in
education becoming more purposive, experiential, political and structural. Following a
reflection on the overall contributions and limitations of the dissertation, implications for
future research are derived, emphasising the link between sustainability and general quality
education, further conceptual and empirical work on WIAs within and beyond formal

education and potentials for transfer to other areas of social and societal learning.

Keywords:  Sustainability Transition; Education and Learning; Indicator Development;

Whole Institution Approach; Education for Sustainable Development
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1. Transitioning towards Sustainability: A Grand Learning Challenge

Contemporary unsustainability, both in terms of humanity transgressing the environmental
limits of planet Earth and widespread social injustice (e.g., Rockstrom et al., 2023), is deeply
inscribed not only in present infrastructures, economic systems, and policies (e.g., Biermann
et al., 2022; Raworth, 2018; Thacker et al., 2019), but also in human habits and worldviews (e.g.,
Albarracin et al., 2024; Sterling, 2025). In this light, transitioning towards a socially just and
environmentally viable future is not only a matter of shifting technologies, e.g., to replace fossil
technologies, but an individual and social (re-)learning challenge at all levels of society (cf.
Sterling, 2016). Education and learning are thus recurrently argued to be critical for achieving
Sustainable Development (SD; e.g., Pham-Truffert et al., 2020; Vladimirova & Le Blanc, 2016;
Xiao et al., 2023) and to constitute a key social tipping element in sustainability transitions
(Otto et al.,, 2020). Consequently, there have been numerous calls and (inter-)national
commitments for education systems worldwide to integrate the challenge of sustainability into
their structures and practices (e.g., Council of the European Union, 2022; UNECE, 2005;
UNESCO, 2021a; United Nations General Assembly, 2017). Yet the status and progress
towards this objective have often failed to meet the set ambitions (e.g., Vare, 2014; Wals &
Benavot, 2017), or, even more often, have not been systematically measured. One reason for
this is that, while the objective of mainstreaming sustainability in education is widely accepted
and committed to, it is far less clear what it specifically entails, and how it could meaningfully
be measured. With most of the international monitoring on sustainability in education based
on self-reporting and many indicators focusing on the micro-level of learning processes and
outcomes (details follow in chapter 2), there has been a lack of methodological frameworks to
systematically assess sustainability integration at the macro-level of education systems (e.g.,
in policies, curricula, funding, etc.) and its practice within educational institutions at the meso-
level. Adding to the growing body of research on education and learning within and beyond
the sustainability sciences, this dissertation makes conceptual, methodological and empirical
contributions to such assessments of the systemic integration and organisational practice of
sustainability in education. In the following introductory sections, the wider problem frame
of a sustainability transition is outlined (1.1) and the relationship between sustainability and
education is approached (1.2). Leading on from this, a brief overview is provided of attempts
to move towards systemic approaches to sustainability in education, outlining conceptual,
methodological and empirical gaps (1.3). On this basis, the research scope and objectives are
derived, and a more detailed overview is given of the subsequent main chapters (1.4), in which
the conceptual grounds for the assessments are sketched (2), the conducted research is

summarised (3), and the findings are jointly discussed (4).



1.1. Human Prosperity and Environmental Integrity: A Reconciliation?

As human population, production, mobility, energy use and other global socio-economic
indicators show rapid increases since the mid-20th century, so do associated Earth system
trends such as carbon dioxide in the atmosphere, nitrogen in coastal ecosystems or terrestrial
biosphere degradation (Steffen et al., 2015). Even from a solely anthropocentric perspective?,
such a ‘great acceleration’ of the human enterprise on a finite planet poses an existential
problem in reconciling prosperous human development with a functioning Earth system
(idib.). While biophysical boundaries are being increasingly transgressed, social indicators for
human wellbeing are reached at a considerably slower rate (Fanning et al., 2022) and basic
human needs are not yet met at a sustainable level of resource use (O’Neill et al., 2018). Also,
the benefits of rapid growth have been distributed unequally among members of the human
population, and many of those who have contributed the least to the climate and biodiversity
crises are among those who are suffering the most from their consequences (Chancel et al.,
2022; Lenton et al., 2023). SD, defined by the Brundtland Commission as a “development that
meets the needs of the present without compromising the ability of future generations to meet their own
needs” (United Nations, 1987), is thus not solely a committed-to intergenerational
responsibility (United Nations General Assembly, 2015), but a question of distributional

justice, human rights and well-being also among the present generation.

While SD characterizes a process of change, the concept of sustainability describes an objective
of achieving a combination of collective human well-being and environmental integrity, both
at a planetary and regional scale (cf. O’'Neill et al., 2018; Raworth, 2012; Rockstrom et al., 2023).
At the time of writing, the need to reconcile the objectives of equitable human prosperity and
environmental integrity is increasingly being emphasised and specified also in legal
proceedings (e.g., Bundesverfassungsgericht, 2021; European Court of Human Rights, 2024;
International Court of Justice [ICJ], 2025). As a notable example, the 2025 advisory opinion by
the ICJ in response to the UN General Assembly concludes that there is a “human right to a
clean, healthy and sustainable environment” (ICJ, 2025:19) and that, under international law, states
have obligations to ensure the protection of the climate system and of other parts of the
environment (ibid.). In this and similar court rulings and advisory opinions, increasing weight
is given to the freedoms of others, the freedoms of future generations, and in some cases the
legal status (of parts) of the environment. While contemporary unsustainability has been
established as a problem diagnosis, the example shows that the concepts of sustainability and

SD also represent an invitation for improvement, i.e., beneficial changes towards a (more) just

2 For critiques of the dominant anthropocentric approaches to sustainability, see for example Kopnina and Cherniak
(2016), Jickling and Wals (2008).



and environmentally safe future (e.g., Karlsson et al., 2020; Moutet et al., 2025). This is also
reflected in recent developments towards viewing sustainability and associated policies not
only as contributing to individual and collective well-being (e.g., O'Mahony, 2022), but also as
a matter of security and resilience in a highly volatile geopolitical environment (e.g., Ginzky

& Menger, 2023).

Considering the internationally agreed-upon and legally binding objectives, and that a vast
majority of people generally agree with the importance of SD (e.g., Flynn et al., 2024; Ipsos,
2024), it is striking that human development continuously fails to meet the set ambitions (as
for the Sustainable Development Goals (SDGs), see for example the mid-term report by Sachs
et al.,, 2023). Reasons for this include the complex coupling of social, environmental and
economic systems (Leach et al., 2018), widespread unsustainable habits, beliefs and
worldviews (e.g., on the role of neoliberal beliefs: Lepenies, 2022) as well as, as a consequence,
conflicting interests that can remain hidden under the integrative notion of sustainability (cf.
McKenzie et al., 2015; Wals & Jickling, 2002; Gaudiano & Buenfil Burgos, 2009). On top of this,
power asymmetries (e.g., financially, politically, communicative), lock-ins and legacy effects
(e.g., Brand et al., 2021) as well as the systemic and structural nature of both problems and
solutions (e.g., Niebert, 2019) make sustainability a highly contested objective. This situation
has led scholars to call sustainability problems ‘wicked” problems (Rittel & Webber, 1973),
although the term has been used with a wide range of different connotations (Lonngren & van

Poeck, 2021).

Ultimately, it becomes clear that, at core, SD implies complex political, technological and
cultural transitions, particularly with a focus on countries that have historically contributed
most to environmental degradation and social inequality (e.g., on climate change: Hickel,
2020). In fact, current unsustainability is not only manifested in infrastructures, policies and
the economic system, but also pertains to habits, beliefs and worldviews which are, again,
linked to the (systemic) environment in which they occur (Lotz-Sisitka et al., 2015; Wals, 2015).
If human prosperity is to be reconciled with environmental integrity, such a transition towards
sustainability would, as Sterling (2016) among many others has argued, necessarily be
associated with a considerable degree of individual, social and societal learning.
Consequently, the question arises as to how sustainability, as an inherently normative concept,
is related to education and learning. This question is examined and reflected upon in the
following section — first from the perspective of sustainability science and subsequently from

the perspective of education theory and research.



1.2. Education and Sustainability: Perspectives from Sustainability Science and

Education Research

As a relatively new academic field of inquiry, sustainability science unified in the early 2000s
as an inherently multi-, often inter- and transdisciplinary, problem-driven field of scholarly
inquiry and practice (Bettencourt & Kaur, 2011; Clark & Dickson, 2003; Kates et al., 2001).
Combining and expanding theories and methods from various disciplinary backgrounds, it
involves integrated analyses of the dynamic and complex nature-society interactions in
context of grand Anthropocene challenges, and contributes to transitions towards
sustainability (Clark, 2007; Kates, 2011; Spangenberg, 2011). In a synthesising review, Clark
and Harley (2020) constructed an integrated framework to highlight key unifying elements
within sustainability science. As part of the synthesis, the authors devise core operational
capacities needed for SD such as, to name examples, the capacity to “transform the system onto
more sustainable development pathways”, to “link knowledge with action”, or to “promote equity”
(ibid., p. 331). The development of such (and other) relevant capacities for SD among
individuals and institutions is closely linked to what is recurringly called social or, in even
wider terms, societal learning (Barth, 2015; Kates et al., 2001; Konig, 2017; Wals et al., 2009). In
fact, (social) learning?® and education have long been highlighted as key factors in a transition
towards sustainability in political declarations on SD (e.g., United Nations, 1992) and are
frequently pointed to by scholars in the field of sustainability science (e.g., as a social tipping
element: Otto et al., 2020; within transition research: cf. van Mierlo & Beers, 2020; on achieving
the SDGs: Pham-Truffert et al., 2020; Sachs et al., 2023). In light of the persistent prevalence of
unsustainable systems, a transition towards sustainability is argued by various scholars to
require not only material and regulatory shifts but, connected to this, shifts in the patterns of
and paradigms underlying human thinking and action (e.g., Barth, 2015; Lotz-Sisitka et al.,
2015; Sterling, 2001, 2003; Wals & Kieft, 2010). In their analysis of educational contributions to
sustainability science, Barth and Michelsen (2013) point out that such substantive
(paradigmatic) changes require active and higher-order social learning, i.e., learning in which
underlying rules and assumptions are actively questioned and adapted (on double-/triple-
loop and higher-order learning, cf. Argyris & Schon, 1978; Barth, 2015; Ison & Russell, 2000;
Sterling, 2004; on active social learning, cf. Glasser, 2007). In consideration of the maladaptive

resilience of current systemic unsustainability (Sriskandarajah et al., 2010; Sterling, 2010), Lotz-

3 In the debate, the concept of social learning is regularly used as an umbrella term with different meanings and
theoretical assumptions (cf. Parson & Clark, 1995). For conceptual clarification, see, for example, Reed et al. (2010),
Glasser (2007) and Barth (2015). In this dissertation, I follow the distinction proposed by Barth (2015), who
differentiates the dimensions of social interaction (individual learning (in a group), learning as a group, learning
transcending group boundaries (e.g., societal)) and forms of learning (single-, double- and triple-loop).



Sisitka et al. (2015) make the case for transformative, transgressive learning focused on the
“breaking down of the resilience of inherently unsustainable systems/practices/routines and the
development of the disruptive capacity and competence needed to do so” (p. 74). In light of the clear
relevance of learning and education for transitions towards sustainability, it is not surprising
that there have been and are plenty of calls by youth, practitioners, civil society, political and
administrative actors as well as by researchers for a systemic integration of sustainability in
formal and non-formal education (e.g., National Platform ESD c/o BMBF, 2017; Sterling, 2024;
UNESCO, 2021a, 2024b; Wals & Benavot, 2017). Consequently, the fundamental question
arises: Is sustainability, as an inherently normative concept associated with grand societal

transitions, at all compatible with foundational ideas and functions of education?

While there is considerable debate over definitions, education may, in a very general sense, be
understood as the lifelong formal, non-formal and informal processes through which
individuals or groups develop their potentials by acquiring and sharing knowledge, values,
and competencies, among others (e.g., UNESCO, 2023a, 2023b). Viewed from a sociological
perspective, education systems are, as social institutions, sub-systems of societies (cf. Baraldi
& Corsi, 2016, on the work of Luhmann on education). Education is thereby not independent
from society and its (other) institutions, but its purpose(s) and functions are to be understood
in relation to it. As Biesta (2009) highlights from an educational philosophy perspective,
judgements on the objectives, and thus also on the effectiveness or quality of education, are
always inherently normative, pointing to what is viewed as desirable, and therefore debatable,
at least within democratic societies. To provide an example, Fend (2009) describes four current
social functions of school education: (1) integration and legitimation (i.e., reproduction of
shared norms and worldviews), (2) enculturation (i.e., reproduction of basic cultural abilities
and understandings), (3) allocation and social selection (i.e., distribution on future
occupations), and (4) qualification (i.e., gaining of competencies, e.g., for joining the workforce
or participation in civil life). In a similar vein, Biesta (2009) highlights (1) qualification, (2)
socialisation (i.e., becoming part of social, cultural and political systems), and (3)
subjectification. With their minor differences, both heuristics converge in that the functions of
education systems are strongly linked to the cultural, social and political systems around them.
Following Biesta (2009), this is to highlight the relevance of considering the (often implicit)
normative assumptions beneath the functions of education. In other words: What is the
purpose of education at a given time? Reflecting on current educational practice, sustainable
education scholar Arjen Wals (2020) highlights the observation that contemporary education
systems are by no means value-free, but, at least in most western societies, tend to foster
competitiveness, employability and continuous economic growth, among others, often with

little consideration of equity or the transgression of environmental limits. In other words, not



only the explicitly planned, but also the hidden curriculum of education (Jackson, 1968) is
entrenched with normative assumptions, embedded within its cultural, political and social
context. The report of the International Commission on the Futures of Education (2021, p. 11)
adds to this that “education systems often reproduce and perpetuate the very conditions that threaten
our shared futures (...) limiting education’s potential to be truly transformative”. On a similar note,
Sterling (2017, p. 34) points to the deep paradigmatic embedding of, in particular, neoliberal
thought in current education, naming underlying assumptions such as that “education is key to
economic success”, that the “prime purpose of education is to make students employable and the
economy more productive”, or that “quality is assured by competition, metrics and accountability”. As
these observations show, the core question to consider is not as to whether there should be
normative orientations within education systems — simply, because there always are. Rather,
it seems more relevant to ask what specific purposes are deemed appropriate for timely

education (cf. Biesta, 2002, 2009), and how such purposes would unfold in educational practice.

In response to the first question, educational theorist Wolfgang Klafki (1996/2007) emphasises,
in line with the observations by Biesta (2009), the intrinsic connection between education and
society. On this basis, in his theory of general didactics, he argues that educational theory and
practice should not only react to contemporary contexts (e.g., reproduce them), but bear the
pedagogic responsibility of enabling present and future generations to evaluate current and
possible future social conditions and to participate in shaping them (ibid; p. 50f.)%
Consequently, Klafki argues that general education should always be closely linked to the “key
problems that globally interweave our individual and political-societal existence” (Klafki, 1996/2007,
p- 154; translated, cf. also Kvamme, 2021). Already in the 1990s, he exemplarily mentioned the
quest for peace, environmental integrity — describing it as “the question of the destruction or
preservation of the natural foundations of human existence” (p. 58), socially produced inequality
within and between societies, or threats and opportunities through technological advances, as
epochal key challenges. In such a critical-constructive view on education, the future and
future-oriented empowerment of individuals become central reference points for education,
linking directly to its very purpose. This also resonates with perspectives of nowadays youth
who, as various (inter-)national studies show, are both well-aware of societal key challenges
and are calling for a considerably stronger focus on sustainability, both in the political and
economic system (Albert et al., 2024; Calmbach et al., 2024; Flynn et al., 2024; Hickman et al.,
2021) and within education (e.g., Flynn et al., 2024; Grund & Brock, 2022; SOS United
Kingdom, 2024).

4 For an English-language examination of Klafki’s educational theory and its implications in the Anthropocene, cf.
Kvamme (2021).



In summary, education and, in a broader sense, (social) learning are viewed by scholars within
sustainability and education science and in various (inter-)national commitments and
declarations as critical to empower individuals and collectives with the capacities and
capabilities to contribute to a safe and just future. Further, given the constitutive relation
between education (systems) and the social, cultural and political systems around them, the
normative orientation of sustainability is considered to be highly compatible with the
purposes and functions of adequate education in times of escalating crises of unsustainability.
In the following section, a short overview is provided on the commitments to, and the attempts
made to move towards integrating sustainability in education systems worldwide, as well as
to measure progress on this path. On this basis, methodological and empirical gaps are

highlighted, forming the research desideratum to which this thesis responds.

1.3. From Projects towards a Whole-System Approach to Sustainability in Education:

Programmatic Trends and Current Evidence

As an educational response to the social and environmental challenges of unsustainability, the
concept of Education for Sustainable Development (ESD) emerged in the wake of the Earth
Summit in Rio de Janeiro (UN, 1992). Drawing on and linking activities in the fields of
environmental education (e.g., Tilbury, 1995), global learning and developmental education
(e.g., Scheunpflug & Asbrand, 2006) and global citizenship education (e.g., Davies & Pike,
2009), among others, ESD aims to foundationally (re-)orient education and learning towards
sustainability (Sterling, 2001; Wals, 2011)>. With its systemic ambition, it aims to empower
people of all ages to be able to critically engage with and make meaningful contributions to
SD (UNESCO, 2020, 2021a, 2023a). For this, ESD focuses particularly on fostering agency and
sustainability-related competencies such as systems and anticipatory thinking, normative
reasoning, inter- and intrapersonal competencies and the ability to strategically implement
(transformative) actions towards sustainability (Barth et al., 2007; Brundiers et al., 2021; Haan,
2010; Rieckmann, 2018)°. In its objective to develop individual and collective capacity to
respond adequately to current unsustainability, ESD, as Barth and Michelsen (2013) put it,

“translates research outcomes of sustainability science into educational practice” (p. 105).

While education, public awareness and training were already highlighted in the Rio

Declaration as key drivers for SD (United Nations, 1992), considerable progress towards the

5 In this framework paper, the term sustainable education, also prominently used by Sterling (2001, 2009), is adopted
to refer to a systemic orientation of education towards sustainability at all levels (e.g., of paradigm, purpose, policy
and practice; cf. Sterling, 2004). The concept of ESD is used as an umbrella term referring to (educational) concepts,
programmes and campaigns (e.g., UNESCO, 2020) that aim to establish a sustainable education.

¢ Further detailed elaborations on the relevant foundational debates on the objectives of ESD follow in chapter 3.
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implementation of ESD within education systems began to take shape throughout the UN
Decade on ESD from 2005 to 2014 (cf. Buckler & Creech, 2014)”. During this time, various
projects contributed to moving ESD from a niche activity towards an innovative approach to
recalibrating the purposes and quality of education (Michelsen & Fischer, 2017). At the same
time, a large proportion of activities remained project- and case-based actions (Wals, 2012),
inconsistent and of an additive rather than a structurally embedded nature (Wals & Benavot,
2017). This is in line with what Vare (2014) described as the rhetoric-reality gap in ESD. The
subsequent Global Action Programme (2015-2019; UNESCO, 2014) and the ESD for 2030
framework (UNESCO, 2020) led on from the UN Decade, setting particular focus on a more
systemic and, in terms of its transformative ambition, more effective integration of
sustainability and ESD. For examples of this systemic emphasis, the final declaration of the
World Conference on ESD in 2021 highlights the commitments of member states to ensure
“that ESD is a foundational element of our education systems at all levels” and to promote “a whole-
institution approach” (WIA) to sustainability (UNESCO, 2021a, p. 3). In line with this, the
roadmap to the current UNESCO ESD framework stresses the importance of structural
changes and transformative action (UNESCO, 2020). In Germany, the national context for the
empirical parts of this dissertation, this shift was coined as the quest to move “from projects to
structure” (Deutsche UNESCO-Kommission, 2014, p. 1) and is reflected in the targets set for a
deep systemic integration in the National Action Plan on ESD (National Platform ESD c/o
BMBF, 2017). Such and other systemic and transformative commitments link to what is also
described as a Whole-System Approach to sustainability (Sterling, 2003; UNESCO, 2020; Wals,
2015), emphasising the relevance of integrating sustainability within the paradigm, purpose,
policy and practice (Sterling, 2004) and across all levels of education systems (i.e., the micro-,
meso- and macro-level; cf. Rode & Michelsen, 2008). Such a systemic perspective is in line with
the earlier elaborations on Klafki (1996/2007), viewing sustainability not as “another issue to be
added to an overcrowded curriculum” (Sterling, 2004, p.50), but as a critical pillar of
contemporary quality education (cf. Didham & Ofei-Manu, 2018; Laurie et al., 2016; UNESCO,
2020).

While considerable ambitions were set, questions remain with respect to the actual degree of
sustainability integration within national education systems, its practice and effectiveness.
Concerning the former, most international data relies upon countries” self-reporting (e.g.,
UNESCO, 2019b), which is prone to considerable biases (Benavot & Williams, 2023; Nazir et
al,, 2011), or focuses on specific sets of topics (e.g., climate change; cf. The MECCE Project,

7 A more detailed historical account on the development of ESD as well as associated concepts is provided
elsewhere, e.g., by Macintyre et al. (2025), Michelsen and Fischer (2017), Agbedahin (2019) and Webb et al. (2025).
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2023). Indeed, large-scale analysis of the degree of systemic implementation based on scientific
quality criteria remain rare. In fact, there exist only a handful of large-scale (e.g., national)
scientific assessments of the integration of ESD and sustainability into education systems (e.g.,
Beveridge et al., 2019; Haan, 2021; Singer-Brodowski et al., 2019). One reason for this is that
while the objective of mainstreaming sustainability and ESD has been agreed to, the specific
operationalisation within valid and reliable indicators has remained a considerable challenge
(Brent Edwards et al., 2020; Gallwey, 2016; Giangrande et al., 2019; details follow in chapter 2).
With respect to the actual practice and effectiveness of ESD within (and beyond) educational
institutions, much of the available research has focused on evaluating specific programmes or
interventions (e.g., Aeschbach et al., 2025; Ardoin et al., 2020; Ardoin et al., 2018; van de
Wetering et al.,, 2022) or compared certified and uncertified organisations (e.g., Barratt
Hacking et al., 2010; Boeve-de Pauw & van Petegem, 2013; Goldman et al., 2018; Olsson et al.,
2019). Though both are relevant for the field, it is difficult to infer systemic effects given their
specific foci. At the micro-level of specific learning situations, a range of research further exists
that has addressed ESD teaching and competence assessments among learners (e.g., Boeve-de
Pauw et al., 2015; Grund & Brock, 2020; Redman et al., 2021).

In summary, while substantial integration of sustainability into the systemic framework
conditions (macro-level) and coherent organisational practice (meso-level) have frequently
been called for (e.g., UNESCO, 2020, 2021a), there seems to be a lack of large-scale empirical
research on the status, quality and effectiveness across these levels of education as well as on
pathways for change. One reason for this lies in a lack of conceptual clarity of what a systemic
integration and coherent organisational practice of sustainability would concretely imply, and
consequently, a lack of operationalisation into meaningful and, at the same time, valid and
reliable indicators. Such refined conceptualisation, advanced methodological approaches® and
empirical data would be of relevance for the design of effective policies, infrastructures and
professional development programmes as well as for identifying paths for future research.
Across the individual articles and their joint synthesis, this dissertation attempts to contribute
to filling of these gaps. In the following subchapter (1.4), a short synopsis of the preceding

considerations is provided to outline the subsequent structure and scope of the dissertation.

8 The terms “methodological approach” and “methodological framework” are used in this dissertation to refer to
the overall systematic, structured process by which data on a specific research question (or indicator) is collected
and analyzed, including the specific methods and procedures used in the analysis and the guiding theoretical and
conceptual assumptions beneath.
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1.4. Scope and Structure of the Dissertation

As a brief summary of the aforementioned strands of discourse, the following points stand out

to form the basis for the development of the research objective and questions:

1)

2)

3)

The scale of current social and ecological unsustainability, along with its implications
for both human wellbeing and environmental integrity, forms the foundation for a
normative argument for a far-reaching transition into a safe and just space for
humanity. Through the SDGs, climate accords, biodiversity treaties, and other national
and international targets, laws, strategies and agreements, the need for such a
transition has been widely recognised, although these commitments are also being

challenged and their realisation continues to lag behind the stated ambitions.

Individual and collective, social learning are integral to a transition that contests
deeply rooted beliefs and assumptions and involves transformative changes, and thus
associated learning processes, in most to all sectors of societies. Such an understanding
of societal change as a “learning challenge at every level” (Sterling, 2016, p. 212) highlights
the possible contributions of education systems and their organisations in empowering
individuals and collectives with the capacities and capabilities to contribute to a (more)
sustainable future. In this, the normative orientation of sustainability is viewed as
highly compatible with foundational purposes and functions of education. This was
exemplified by Klafki’s (1996) theory on general education, arguing for a close link of
timely education to the epochal key challenges, empowering learners to be able to

evaluate current and future social conditions, and participate in their shaping.

In context of 1) and 2), there seems to be a considerable gap between the set objectives
of mainstreaming sustainability within all levels of education systems, and available
conceptual and methodological frameworks to systematically assess its realisation.
While considerable work has focused on the micro-level of teaching and learning, a
systemic integration and coherent organisational practice as a WIA at the macro- and
meso-levels of education are frequently called for. Yet there seems to have been a lack
of conceptual clarity and operationalisation within methodological frameworks at

these levels and consequently, of large-scale empirical data.

In light of these observations, this dissertation asks: How can a systemic integration and

organisational practice of sustainability in education be conceptualised, operationalised

and measured? And drawing on the exemplary case of the German education system: What

can be learned from such measurements about the status and effectiveness of sustainability in

education, as well as about relevant conditions and potential transition pathways?
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To respond to these questions, the dissertation attempts to explore and thereby concretise the
characteristics of a deep systemic integration and organisational practice of sustainability in
education, and to operationalise the available conceptual work into meaningful, reliable and
valid indicators for scientific assessments. Using and further developing a range of methods —
document analysis, systematic literature review, quantitative scale development, large-scale
surveys of learners, educators and leaders, and interviews — a multi-method approach is
applied. Using large-scale datasets collected as part of the German national monitoring on
ESD, the dissertation thereby builds on data for Germany as an exemplary case for a national
education system. Under the umbrella of the overall objective, the four research articles focus

on the following specific sub-questions:

- Study 1: How can the quality, depth and speed of implementation of
sustainability, ESD and related concepts within education systems be
operationalised for scientific assessments at the input-level of documents
(indicator for SDG 4.7)? Applied to the context of the German education system,

what is the status of implementation and what are discernible trends?

- Study 2: At the level of educational institutions in their respective regional
contexts, what characterises WIAs to sustainability across the different areas of
education? How can these characteristics be synthesised in a joint framework?

What are relevant conditions for implementation?

- Study 3: How can the WIA be operationalised for quantitative assessments
focusing on the experiences of those within educational institutions (learners,
educators)? To what extent is the experience of sustainability at educational
institutions (WIAs) related to key aspects of effective sustainability learning (e.g.,

empowerment, behaviour, knowledge)?

- Study 4: Focusing on school education as the largest area of education and the
crucial perspectives of school leaders on their schools and the school system: What
preconceptions do principals have regarding sustainability? What do they view as
the current status of sustainability at their schools, and how do they envision an
ideal state of sustainability in future schools? What challenges and drivers do they

describe as being most relevant for sustainability in school development?

Leading on from this introduction to the field of study, the following chapter 2 provides a
more nuanced examination of the key concepts of relevance for the conceptualisations,
operationalisations and empirical assessments in the four research articles. Specifically, the

first section sketches central foundational debates in the field of sustainable education as they
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are of relevance to the development of meaningful indicators and the interpretation of the
findings in this dissertation (2.1). Subsequently, the second section focuses in more detail on
the macro-level of a systemic sustainability integration, highlighting relevant earlier work and
further specifying the addressed research gaps at this level (2.2). Zooming in on the meso-level
of organisational practice, the third section delves into the conceptual, theoretical and
empirical foundations of what is called a WIA to sustainability in education, clarifying the use
of key terminologies and sketching the state of research on the concept, status and
effectiveness. Through this, the more specific gaps to which this dissertation responds at the
meso-level of organisational sustainability practice are further delineated (2.3). Centring on
the operationalisation in indicators for assessments, the last sub-chapter provides an overview
of the field of indicator development on sustainability in education, outlining conceptual and

methodological considerations and types of indicators (2.4).

Based on this conceptual foundation, chapter 3 begins by linking the four research articles to
the introduced levels of education systems and types of indicators (3.1). It thereby highlights
and connects the specific foci, questions, methods and data of the four research articles in an
overarching research design, including a detailed overview in Table 1 (p. 29f.). What follows
is a detailed summary of the four studies included in the dissertation, focusing on their
conceptual, methodological and empirical contributions to answering the respective

(abovementioned) research questions as well as on their specific limitations (3.2).

In the joint discussion, the overarching results and possible implications are reflected upon.
After a synthesis and contextualisation of main findings (4.1), implications are discussed for
policy and practice, among others (4.2). Overarching methodological contributions and
limitations are subsequently reflected upon (4.3) before pathways and questions for further
research are considered (4.4). Concluding remarks and personal reflections sum up the

dissertation (5).
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2. Sustainability in the Education System and its Organisations: Sketching

the Grounds for Assessments

2.1. Sustainable Education: But What and How Exactly? Characteristics and

Foundational Debates

With the general idea of sustainable, future-oriented education and learning established, more
questions arise: What specifically are objectives for sustainability in education? Where do
boundaries and tensions lie? And what does the idea of a sustainable education imply for the
different layers of (national) education systems? While there are more extensive works on the
characteristics of ESD and associated foundational debates elsewhere (e.g., Barth, 2015; Leicht
et al., 2018; Michelsen & Fischer, 2017; Scheunpflug & Costa, 2025; Sterling, 2024), the
following paragraphs sketch aspects viewed as particularly relevant for the conceptualisation
and operationalisation of meaningful indicators and the later contextualisation of the key
findings. Specifically, (i) the characteristics of ESD are outlined, (ii) tensions concerning the
objectives of a sustainable education and its recipients are discussed and (iii) different qualities

of a sustainability integration are considered.

Empowering for Sustainability? Characteristics of ESD

As touched upon in chapter 1, education may be regarded as sustainable if the normative
orientation of sustainability is ingrained in the purpose, policies and practice of education, as
well as in the underlying paradigms (cf. Sterling, 2004, 2009). In the framework of ESD, such
cultural change at all levels of education (systems) would result in an effective empowerment
of people of all ages with relevant capacities and competencies to contribute to SD (cf. SDG
4.7, UNESCO, 2020). At the micro-level of teaching and learning, extensive work has been
conducted, specifying what such empowerment may entail for individuals of different ages
and in different contexts and positions (on contextually differentiated sustainability
competencies, e.g., Barth et al.,, 2007; Brundiers et al., 2021; Eberz et al., 2023; Haan, 2008;
Redman & Wiek, 2021; Singer-Brodowski et al., 2025). Depending on assumptions regarding
the roles of education in societies and societal change (cf. Jickling & Wals, 2008), empowerment
as part of a sustainable education includes more or less focus not only on the ability to act, but
also on the motivation and capabilities to do so, which links to the concepts of action
competence, self-efficacy and agency (Hamann et al., 2024; Kranz et al., 2025, Mogensen &
Schnack, 2010; Olsson et al., 2022). In consideration of the path-dependencies of unsustainable
systems and deeply held mindsets and worldviews, this is taken further by calls for the
development of transgressive capacities to challenge and disrupt current unsustainable

paradigms and contribute to systemic change (e.g., Gopel, 2016; Lotz-Sisitka et al., 2015;
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Schneidewind, 2013; Ziervogel et al., 2016). Within this breadth of perspectives, an overarching
objective of sustainable education may be described as to develop the “ability of individuals,
institutions and organizations to respond sufficiently and appropriately to the pressing realities which
affect lives and natural systems globally” (Sterling, 2024, p.11). As an educational concept
dedicated to this, ESD is, at the level of concrete educational practice, associated with
participative, learner-centred, facilitative and real-world oriented learning, action- and
efficacy-orientation as well as an integrative perspective on experiential, cognitive and socio-
emotional dimensions (e.g., Grund & Brock, 2019; Grund et al., 2024; Haan, 2008; Ojala, 2016;
Rieckmann, 2018). It emphasises critical reflection, future-orientation and collaborative
learning (e.g., Rieckmann, 2012; Wals, 2011), and its pedagogy is consequently mirrored in
new assessment practices (Fischer et al., 2025; King et al., 2024; Redman et al., 2021). Such
education requires, as a breadth of literature highlights and specifies, considerable capacity
building on the side of educators (e.g., Corres et al., 2020; Fischer et al., 2022; Millican, 2022;
Rieckmann & Barth, 2022; Timm & Barth, 2021).

Tensions: What to Aim for? And Whom to Attribute Responsibility to?

Considering the ambitious objectives outlined in the preceding paragraph, questions arise
concerning underlying tensions. While the aim to empower learners for sustainability may
seem simple at first glance, two of such foundational debates are discussed in the following as
they are both closely connected and central to the quest to measure sustainable education in a
meaningful way: (i) the navigation between emancipation and indoctrination and (ii) the

allocation of responsibility (for an overview, cf. also Fischer, 2014).

Concerning the first, Vare and Scott (2007) have suggested differentiating two forms of
sustainability learning: ‘ESD 1’, focused particularly on promoting informed sustainable
actions and ways of thinking based on established knowledge about sustainability problems
and solutions, and “ESD 2’, following a more open process-orientation of empowering learners
to reflect upon and deal with sustainability challenges and their dilemmas and contradictions
(similarly: Sterling, 2010; an overview and suggestion for “ESD 3’: Pettig & Singer-Brodowski,
2024)). While Vare and Scott (2007, p. 192) deliberately conceptualised both as complementary
and suggested a “yes-and approach” instead of an “either-or debate”, the first is sometimes coined
an instrumental or deterministic approach (education for SD), and the latter is contrasted to
the first as more emancipatory and indeterministic (education as SD, e.g., Jickling & Spork,
1998; Wals et al., 2008). One of the central questions behind this debate is where to draw the
line between timely purposeful, empowering education (cf. Klafki, 1996/2007) on the one hand,
and indoctrination on the other (cf. Jickling, 1992). One response to this frequently referred to

stems from the field of political education in German-speaking countries, where the so-called
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Beutelsbach Consensus (cf. A. S. Christensen & Grammes, 2020; Reinhardt, 2016; Fischer, 2014)
outlines principles for education dealing with controversial issues. The consensus includes
three key elements: (1) a prohibition on overwhelming learners (e.g., imparting opinions, not
allowing for independent judgements), (2) a requirement to present and discuss controversial
issues in science and politics as such (e.g., to include different points of view, to not suppress
relevant perspectives), and (3) an emphasis of empowering learners to follow their own
interests in analysing political situations (i.e., a focus on developing political literacy). One
frequent misconception about the Beutelsbach Consensus concerns a need for neutrality
among educators. Though teachers often seem to refer to neutrality when teaching
controversial issues (Breitenmoser et al., 2024), this is neither directly implied by the
imperative for controversy nor by the prohibition on overwhelming learners (cf. A. S.
Christensen & Grammes, 2020; Kenner, 2020). In fact, “value-free, neutral education” is not only
likely impossible (cf. Sterling, 2009; Wals, 2020 on the normative entrenchment of modern
education), but educators are often bound to normative frameworks (e.g., human rights, as
inscribed in constitutions and (inter-)national laws). In an attempt to reconcile the sometimes
stark separation between the above-mentioned strands (e.g., ESD 1/2), Sterling (2010) argues
for them to not only be interrelated and positioned on a spectrum where most educational
practice links to both, but that they also address different levels of learning (cf. also Barth,
2015). While he describes behaviourist approaches as first-order learning responses (basic
learning), Sterling points to capacity-building approaches as second-order learning,
empowering learners to reflexively question assumptions and practice. Building on this lens
of learning theory, he highlights third-order social learning as a process of epistemic learning

in multi-stakeholder arrangements with the potential for larger-scale paradigmatic shifts.

Closely linked to the preceding, a second foundational tension in the field of sustainable
education concerns to whom responsibility for problems and solutions is attributed. While it
has been argued with Klafki (1996/2007) that general education is to enable learners to evaluate
epochal key challenges and to be able to contribute to solving them, this is, as various scholars
highlight, not to imply overburdening individual learners with responsibility (early e.g.,
Jickling, 1992; Jucker, 2002; Stevenson, 2007). In fact, many current problems of unsustain-
ability are of systemic and structural nature, therefore political and not realistically solvable
solely through behavioural changes by individuals (cf. Grunwald, 2010; Niebert, 2019, 2021).
Despite this, Kranz et al. (2022, p. 1) found in a systematic review of literature on climate
literacy programmes that while “responsibility for emissions is attributed to the public sphere, the
debate about mitigation usually focuses on the private sphere”. Such a placement of responsibility
for solutions at the private level is in line with what Zou (2023) and others criticise as a

neoliberal individualisation of responsibility for solutions to problems caused through, at
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centre stage, collective (political) decisions and corporate vested interests (e.g., by the fossil
industry; cf. Supran & Oreskes, 2021). In this sense, educational institutions are neither in the
position to solve the structural and political problems of contemporary societies themselves,
nor to offload this responsibility onto learners (on educationalisation and criteria for the
(in)appropriateness of dealing with societal problems in education, cf. Bridges, 2008). Yet
educational institutions can be in a position to empower learners to be able to critically
evaluate the economic and political decisions and systems underlying current crises and to
contribute to shaping more sustainable pathways (e.g., Niebert, 2019; Rieckmann, 2026;
Schank & Rieckmann, 2019). Looking at ESD, this also implies a critical perspective on
underlying assumptions and narratives in ESD policies and practice which may, in fact, even
contribute to consolidating a resilient unsustainable system (e.g., Lotz-Sisitka et al., 2015;

Kopnina, 2012, 2015 on neoliberalism in context of ESD).

Sustainability Integration: What is Meant?

While there are further relevant foundational debates on the characteristics of sustainable
education (e.g., on anthropocentrism or neocolonial narratives in ESD), a detailed elaboration
of these debates would be beyond the scope of this thesis. As particularly foundational for the
quest to operationalise and assess its systemic integration into policy and practice, I only
highlight one last core question in the field here: What would be an adequate breadth and
depth of the educational response to current unsustainability? In his early conceptual works
on sustainable education, Sterling (2003) proposed differentiating between different ways for
education systems and institutions to respond to these challenges: (1) by denial, rejection or
minimal response, (2) through a ‘bolt-on” of sustainability to an otherwise unchanged system
(accommodation, first-order change), (3) through a ‘build-in’, changing the system by
reforming it (second-order change), and (4) through whole-system redesign, reordering
central assumptions (epistemic and paradigmatic change). While, as Wals and Benavot (2017)
reflected on the 2016 Global Education Monitoring report, international ESD activities had to
that point often remained at an additive level, a ‘bolt-on” following Sterling’s heuristic, it is
frequently argued by scholars and within policy documents for sustainability to become an
integral part of future-oriented quality education (e.g., Didham & Ofei-Manu, 2018; Laurie et
al., 2016; UNESCO, 2020). To better understand what a “built-in” or ‘redesign” in the words of
Sterling would imply concretely, it can be useful to consider sustainability in education

systems at the micro-, meso- and macro-level (e.g., on indicators: Rode & Michelsen, 2008).

Since the micro-level (specific learning processes, settings and outcomes) has been discussed
extensively with respect to its conceptualisation, operationalisation and assessment in other

works (see above), the following sections focus on policy integration at the macro-level (2.2)
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and organisational practice (meso-level; 2.3) as the two central lenses adopted in this
dissertation, further delineating the specific research gaps to which the articles respond.
Subsequently, section 2.4 provides an overview of the debate on indicators for assessments to

form the basis for the specification of the overall research design in chapter 3.

2.2. Integration of Sustainability in the Education System: A Policy Transition

To consider the integration of sustainability in education systems, the use of the term system
in this dissertation requires clarification. While there is no universal definition for systems, in
very general terms, they may be understood as sets of interacting and interconnected elements
that form a unit or whole, distinct from and sometimes embedded in its environment and other
systems, with specific (emergent) properties (e.g., Mele et al., 2010; Nikiforova, 2022). In this
sense, social systems, often defined via actors (e.g., Parsons, 1951) or communication
(Luhmann, 1998), may be described as social entities with specific rules, (infra-)structures and
cultures, mostly linked to a social purpose or function. Drawing on this understanding, the
education system would include, as Sterling (2004) puts it, the paradigm, purpose, policy and
practice of education. As a sub-system of society, the education system is nested in and in
interaction with other societal sub-systems, implying that it is, in the process of a sustainability
transition, in correspondence and feedbacks with these (ibid.). In other words: Large-scale
societal trends, such as current polycrises (Lawrence et al., 2024), digitisation or political
sustainability backlashes (Bosetti et al., 2025) impact education, while education systems can
also impact larger-societal trends and discourses (e.g., through empowerment of
stakeholders). With respect to paradigm, purpose, policy and practice of education (Sterling,
2004), the empirical parts of this dissertation particularly focus on the levels of policy at the
macro-level of education systems — details follow in the remainder of this subchapter — and
(organisational) practice (meso-level; section 2.3). Both link in many ways to the paradigm and

purpose of education, which are hence discussed in the four articles and their synthesis.

With respect to the policy integration of sustainability at the macro-level of education systems,
the term policy is used here in a wide sense, including regulatory, administrative, budgetary
and normative frameworks which may be considered conditions for educational practice. As
outlined in chapter 1, considerable ambitions have been formulated to integrate sustainability
in education policies both internationally (e.g., Council of the European Union, 2022; UNECE,
2005; UNESCO, 2021a) and in national action plans and strategies (e.g., Government of Ireland,
2022; National Platform ESD c/o BMBEF, 2017). These ambitions correspond with the
introduced notion of a built-in of sustainability or, in some cases, even a systemic redesign
(Sterling, 2003). More specifically, mainstreaming ESD and global citizenship education (SDG
4.7.1; UNESCO, 2019b) implies far reaching policy transition equivalent with a regime shift

17



towards a sustainable education framework (cf. in transition studies; e.g., Geels & Schot, 2007).
Such a systemic policy transition would involve a reordering of priorities in the rules (e.g.,
laws), instruments (e.g., curricula, assessments, funding, goal-setting) and governance (e.g.,
multi-stakeholder coordination) of education. The indicator for the introduced SDG 4.7.1
refers to a mainstreaming of ESD and global citizenship education in (a) national education
policies, (b) curricula, (c) teacher education and (d) student assessment (UNESCO, 2019b). To
date, reporting on this indicator is based on countries’ self-reporting in line with the UNESCO
1974 Recommendation (revised in 2023; cf. UNESCO, 2023a). While self-reporting by
countries, such as within the frameworks of UNESCO or UNECE (cf. chapter 2.4), can foster
ownership, provide a governance impetus, and help to highlight and communicate positive
examples, there is also considerable critique about inherent biases (cf. Benavot & Williams,
2023). As Nazir et al. (2011, p. 376) put it, self-reporting tends to yield “uncritical catalogues of
successes, which are overtly silent about problems and failures”. As a built-in or redesign of policies
in line with sustainability would, however, imply anything from a deep systemic integration
to a paradigmatic shift in assumptions, it is likely that countries” self-reporting on progress is
limited in terms of its indicative value. The question therefore is what approaches exist to a
more independent, scientific assessment of a systemic integration of sustainability and ESD

into the macro-level political and administrative framework conditions.

Looking at the research on the degree of policy integration (on general policy research in the
field, cf. Aikens et al.,, 2016), much research to date has addressed the international
programmes associated with ESD (for an overview: Webb et al., 2025). In terms of national
implementation, studies have specifically focused on sustainability in curricula, both generally
(e.g., Fredriksson et al., 2020; Jéhannesson et al., 2011; Krah et al., 2021; O’Byrne et al., 2015;
Weiss & Barth, 2019; Weiss, Barth, & Wehrden, 2021) or with specific foci such as the roles of
time or emotions in ESD (Cristévao et al.,, 2023; Grauer et al., 2022). Further, research
approaching the macro-level of state-wide or (multi-)national policy-setting has addressed
sustainability in teacher education programmes (e.g., Ferreira et al., 2007; Goller & Rieckmann,
2022; Gough, 2016), the link between sustainability and quality assurance systems (e.g.,
Janssens et al., 2021; Mogren & Gericke, 2017; Ryan & Tilbury, 2013), or policy integration in
specific areas of education (e.g., Cheeseman et al., 2019). Yet while these approaches each offer
valuable insights into specific dimensions of policy transitions towards a sustainable
education framework, there has been a gap when it comes to independent and systematic
analyses of implementation in full national education systems (for first examples, cf. Beveridge
et al., 2019; Haan, 2021; Holst et al., 2020; Singer-Brodowski et al., 2019). Further, Brent
Edwards et al. (2020), Giangrande et al. (2019) and Gallwey (2016) all highlight, with different

foci, a lack of valid and reliable methodological frameworks to assess the introduced SDG

18



4.7.1. The first study in this dissertation specifically responds to this by developing and
applying an input-indicator for SDG 4.7.1 on the basis of a large-scale document analysis and
an external expert review (Holst, Singer-Brodowski, et al., 2024). While study 2 (Holst, 2023)
and 3 (Holst, Grund, & Brock, 2024) focus on the meso-level of organisations (cf. chapter 2.3),
they also highlight implications at the macro-level of political and administrative framework
conditions. Focusing on perspectives of principals on schools and the school system, study
four (Holst, Brock, et al., 2025) further includes a focus on macro-level policies and their

implications for practice.

2.3. Organisational Sustainability Practice: Towards a Whole Institution Approach?

Providing a structured setting and environment for formal, non-formal and informal learning,
educational institutions are a central pillar of education systems. While the term institution in
much of social science research refers to sets of rules, norms and practices organising social
behaviour (cf. Hodgson, 2006; Ostrom, 1990/2015), educational institution is here used in a
narrower sense to focus on organisational manifestations and practice, e.g., in schools,
kindergartens or higher education institutions, but also in non-formal settings such as
museums, youth centres or as part of adult education. At the meso-level of education systems,
educational institutions are embedded in their regional environment, where place-based and
real-world relevant learning is often linked to learning in regional educational landscapes (e.g.,
Fischbach et al., 2015; Kolleck, 2019). In fact, as much of the literature on “hidden curricula”
highlights (e.g., Jackson, 1968; Wals, 2020; Winter & Cotton, 2012), learning occurs not only
through intended instruction and engagement with formally planned content, but permeates
everyday experiences within and around educational institutions. Informal learning, i.e., the
unstructured, often unintended learning through experience and socialisation, is frequently
highlighted as making up a major proportion of human learning (cf. Barth et al., 2012; Conlon,
2004; Gramatakos & Lavau, 2019; Livingstone, 2001).

Consequently, attention to the everyday experiences and practice of (un-)sustainability within
and around schools, universities, and other educational institutions has been a central pillar
of the discourse on sustainability in education since its early development (e.g., Hargreaves,
2008; Henderson & Tilbury, 2004; Shallcross & Robinson, 1999; Sterling, 2001). In this context,
the concept of a WIA is used to broadly refer to a “mainstreaming sustainability into all aspects of
the learning environment” (Buckler & Creech, 2014, p. 30). As with the systemic integration into
macro-level policies (chapter 2.2), various (inter-)national declarations and recommendations
have called for the implementation and practice of WIAs across all areas of education (e.g.,
UNESCO 2020, 2021a, UNECE 2022, Council of the European Union 2022; Southern African

Development Community, 2022; for Germany: Standing Conference of the Ministers of
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Education and Cultural Affairs, 2024; National Platform ESD c/o BMBF, 2017). But not only
political stakeholders, also associations of educational institutions such as the International
Association of Universities (cf. Kohl et al., 2022), the German Rectors” Conference (2025) or the
German Adult Education Association (Buckbesch & Heinen, 2024) have endorsed WIAs as a
being a more consistent and presumably more effective way of integrating sustainability in
education. The idea of a WIA is thereby not specific to the narrower sustainability discourse,
but is also used in contexts such as health (e.g., Hunt et al., 2015; Wyn et al., 2000), anti-bullying
(e.g., Cross et al., 2018) or general organisational development (e.g., Giri et al., 2025; Slavin &

Madden, 2013) - many of which are inherently connected to a sustainable education paradigm.

Theoretical and Conceptual Foundations: Why a Whole Institution Approach?

As the notion “living what we learn” (Buckler & Creech, 2014, p. 89) has become one of the major
concepts in the debate on sustainable education, many references to WIAs are programmatic
in nature (for an overview in higher education, cf. Kohl et al., 2022). In contrast, there seems to
be a lack of literature that systematically approaches the WIA as an analytical concept and
delves into its theoretical and empirical foundations. Before focusing specifically on the
conceptualisation and assessment of WIAs, the following paragraphs thus first introduce an
exemplary range of (inter-)disciplinary works that may contribute to answering why it seems
plausible to many practitioners, scholars and policy stakeholders that a WIA would indeed be
a (more) effective way to practice sustainability within and around educational institutions.
To approach this question, it may be useful to first take a step back and fundamentally consider
ways in which people learn, and what current educational practice often focuses on. As an
example, Heron (1992) describes in his seminal work four distinct yet interconnected ways of
knowing: (1) experiential knowing, grounded in resonance and embodied presence in the
inside- and outside world, (2) presentational knowing, symbolised in visuals, music or other
forms of meaningful aesthetic creation, (3) propositional knowing, which is, in essence,
conceptual knowledge expressed in statements or theories, and (4) practical knowing, as the
ability to actually do something. On this basis, Heron argues that holistic approaches to
learning integrate multiple ways of knowing. While there are also other ways to conceptualise
learning, this example is to highlight one widely undisputed point: Much of current formal
education, particularly in western education systems, focuses strongly on what Heron calls
propositional knowing, while more affective, creative and practical forms of learning often
seem underrepresented (e.g., Fleer & Hammer, 2013; Biesta, 2009 on the effects of focusing on
measurability). As an empirical example, we found in a systematic analysis of German school
curricula that while the aim of fostering cognitive competencies is ubiquitous, emotional
competencies are barely addressed (Grund & Holst, 2023). With its emphasis on experiential

and participative learning, linking also to the works of John Dewey (e.g., 1916, 1938), and the
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highlighting of informal, socio-emotional dimensions, the notion of a WIAs follows a contrary
approach to current practice: It employs a specifically holistic perspective on learning,

considering not only conceptual knowledge, but social learning, experience and action.

Linking to experiential and practical learning, conceptualisations of embodied or grounded
cognition, i.e. the foundation of cognition in sensory, physical experience and action, have
recently gained increasing recognition within and beyond the field of cognitive psychology
(cf. Barsalou, 2008; Fugate et al., 2019). Applied to the context of sustainable education, this
further highlights the role of material and social environments as critical co-constituents of
learning (Brock, 2022), which is a root idea beneath the concept of WIAs. If connected with the
abovementioned observations by Wals (2020) that current education systems often embody
unsustainable habits and values, a focus on sustainability solely as additional content,
neglecting context, could further lead to already observable experiences of dissonance which
can result in feelings of hopelessness or disillusion (e.g., Hickman et al., 2021). As was found
by Grund and Brock (2019), such disillusion and lack of hope may inhibit action towards
sustainability — another reason why the focus on collective and real-world experience and
action through a WIA may support agency. Focusing on the key factors that determine human
behavioural changes, a recent meta-analysis by Albarracin et al. (2024) further underscores the
relevance of experienceable social and structural defaults: Assessing the predicting effects of
a wide set of variables, the authors found that habits and access to opportunities for actions
stand out as the most impactful (ibid.). This links, also within the field of cognitive psychology,
to the wealth of research on cognitive biases that affect human action (e.g., conformity bias,
consistency bias, availability heuristic, framing effect, status-quo bias, or confirmation bias)
(cf. Korteling & Toet, 2022; Tversky & Kahneman, 1974), many of which, again, refer in some
way or another to biases towards habitualised and structurally available (standard) ways of
thinking and acting (cf. Oeberst & Imhoff, 2023). This is consistent with what Kahneman (2003)
called the automatic mode of acting, i.e., the fast and intuitive decisions that we make without
considerable conscious effort based on engrained defaults on an everyday basis as compared
to the few decisions made on the basis of explicit deliberation. This notion of considering the
role of settings for action has also been highlighted in the works on WIAs to health promotion
(e.g., Miikoma & Flisher, 2004 on the Ottawa Charter). In the cultural sciences, Hansen (2011)
describes these defaults as the conventions in collectives, which continuously (re-)constitute
through different forms of communication and are vital for social cohesion. In organisational
contexts, such conventions are manifested in experienceable artefacts (e.g., visible and feelable
(infra-)structures, symbols and actions), underlying norms, values and attitudes as well as
deeply engrained and often unconscious assumptions (Fischer, 2011; Holst, Fritz, et al., 2025;

Schein & Schein, 2017). Focusing on the directly visible and experienceable environment,
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scholars in the fields of architecture and design have further highlighted the relevance of the
socio-physical environment for learning (e.g., Baars et al., 2023; Baars et al., 2021; Taylor &
Enggass, 2009) and the importance of collaborative design involving the relevant stakeholders

at and around the educational institution (Bejer, 2019).

Concept, Status, Effectiveness and Transition Pathways: Research Gaps

As these solely exemplary contributions from different disciplines serve to highlight, there is
a considerable theoretical foundation that can support calls by practitioners, scholars and
policy stakeholders for more integrative approaches to sustainability in education.
Specifically, WIA concepts address the different and connected ways of experiential and
participative (social) learning, recognise the influence of the socio-physical environment and
focus on the structural and behavioural defaults at and around educational institutions. If, as
the previous sections suggest, a WIA seems theoretically well-founded and is frequently called
for, further questions arise: What are the specific characteristics of WIAs to sustainability in
education across different areas of education (conceptualisation)? And what is the available

evidence on the status and effectiveness of WIAs as well as on associated transition pathways?

Concerning the first, existing models to conceptualise a WIA to sustainability have either been
specific to certain areas of education (e.g., Barth et al.,, 2012; Henderson & Tilbury, 2004;
McMillin & Dyball, 2009; Shallcross et al., 2006; Tilbury & Galvin, 2022; Wals et al., 2024; Wals
& Mathie, 2022), have addressed specific sub-components (e.g., areas of action; cf. Djordjevic
& Cotton, 2011; Niedlich, Bauer, et al., 2020) or have set focus on relevant, yet specific thematic
or pedagogical approaches (e.g., on consumption cultures, cf. Fischer, 2011). Further, a range
of guidelines are available that focus on specific contexts of educational practice (e.g., Breiting
et al., 2005; Forssten Seiser et al., 2023; Gibb, 2016; UNESCO, 2017a; WWE, 2011). Yet there has
been a gap when it comes to a systematic conceptual synthesis to structure key characteristics
of WIAs across different areas of education in one coherent model. As part of the second study
(Holst, 2023), such conceptual synthesis is developed on the basis of a systematic review of the

international grey and scientific literature on WIAs and refined through an expert review.

As to the status and potential effectiveness of WIAs, research to date has mostly focused on

(1) individual or comparative case-studies (e.g., Bosevska & Kriewaldt, 2020; Evans et
al., 2012; Ramisio et al., 2019; Schopp et al., 2020; on moving beyond: Barth &
Thomas, 2012) and interviews and/or surveys at a limited number of organisations

(e.g., Mogren & Gericke, 2019; Mogren et al., 2019; Torsdottir et al., 2023);
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(i) the development and application of assessment tools to analyse real-world
indicators and (mostly self-reported) actions on sustainability (e.g., Caeiro et al.,
2020; Fischer et al., 2015; Urbanski & Filho, 2015; Warner & Elser, 2015); and

(iii) comparisons between certified and uncertified organisations in terms of their
practice and associated outcomes particularly among learners (e.g., Barratt
Hacking et al., 2010; Boeve-de Pauw & van Petegem, 2013; Goldman et al., 2018;
Olsson et al., 2019; Spinola, 2015).

While the three main strands of research have led to considerable insight into organisational
development, highlighted good practices and barriers and provided tools for research and
practice, neither allows for large-scale perspectives on the current (and desired) degree of WIA
implementation and associated framework conditions within full education systems. In terms
of effectiveness, the studies that have compared certified and uncertified organisations have
often yielded mixed or no results (e.g., Cincera & Krajhanzl, 2013; Olsson et al., 2019; Spinola,
2015; for an overview: Niebert, 2019). Also, while some of the available assessments allow for
a perspective on specific real-world indicators and potentially biased self-reports, few studies
have systematically and quantitatively assessed the perspectives of the, from an educational
perspective, key stakeholders in education: learners and educators. In reflecting on progress
in the field of higher education, Kohl and colleagues summarised in 2022 (p. 229) that there
was still a lack of systematic data on the “effectiveness and efficiency” of WIAs. Also, while there
have been various case-studies and few larger analyses of drivers and barriers (cf. Evans et al.,
2012; Verhulst & Lambrechts, 2015; Weiss, Barth, Wiek, & Wehrden, 2021; Zachariou & Kadji-
Beltran, 2009), the same seems to be the case for large-scale (e.g., national-scale) data on the
current status and possible transition pathways. There is thus not only a lack of systematic
data on the views of learners and educators, but also of leaders in educational institutions (e.g.,
school principals®; Cebridn et al., 2022; Miiller et al., 2022). Based on the conceptual synthesis
of WIAs, the third study in this dissertation (Holst, Grund, & Brock, 2024) responds to the gaps
concerning instruments to systematically assess experienced WIA implementation and large-
scale data on its status and effectiveness. For this, it introduces the development, validation
and first national-scale application of the WIA-Scale. Focusing on school education and the
perspective of principals, the fourth study (Holst, Brock, et al., 2025) adds to this by addressing

the current and desired status of whole-school sustainability as well as challenges and drivers.

° The term principal is used here synonymously to other terms describing the role of a school leader (e.g., director,
headmaster).
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2.4. Indicators and Assessments: How to Measure Sustainable Education?

As discussed in the previous sections, numerous studies have assessed specific elements of
systemic sustainability integration and organisational practice. Yet they have also pointed to
a lack of large-scale empirical data on the current and desired status, effectiveness as well as
barriers of and drivers to sustainable education. In a time where public discourse and policy-
making are highly attentive to what is measured, it is key to consider the conceptual,
methodological and normative foundations of such measurements. As Biesta (2009) has
highlighted, what is measured, e.g., as an educational process or outcome, is not necessarily
what is relevant and purposeful, but often what is easy to measure and compare. In this light,
the development of meaningful indicators is critical not only as a scientific endeavour, but also
as a supportive contribution to SD (cf. Biermann et al., 2017; Hak et al., 2016). Building on a
strand of discourse on indicators for sustainable education, the following paragraphs provide
an overview of purposes, functions and levels of indicators and associated methods to set the

ground for the subsequent positioning of the four research articles as part of this dissertation.

Fundamentally, a differentiation is to be made between the indicandum, i.e., what is to be
measured, as compared to indicators, which are simplified representations of reality based on
specific measurement procedures (Brock, Waltner, & Rabinowitz, 2025). Indicators are, as
approximations, used to systematically assess and monitor quantitative and qualitative
characteristics of what is to be measured (on the use in educational monitoring, cf. loannidou,
2010). Indicators thereby not only help to provide data, but also channel attention and facilitate
further action (cf. Tilbury & Janousek, 2006). In the context of sustainable education, important
groundwork on indicator development was conducted by the UNECE expert group on
indicators for tracing the implementation of the UNECE ESD strategy (UNECE, 2009) and in
the context of Australia and the UNESCO-IUCN in the Asia-Pacific (Tilbury & Janousek, 2006;
Tilbury et al., 2007). In Germany, early work on indicators was done during the UN Decade
on ESD (Michelsen et al., 2011; Nikel & Miiller, 2008; Rode & Michelsen, 2008) and continued
as part of the national ESD monitoring (e.g., Brock et al., 2018; Singer-Brodowski et al., 2019)
and several projects on indicator development (e.g., Giinther et al., 2022; Hemmer et al., 2024).
Indicators across these and later efforts draw on both qualitative (observational) and
quantitative data. While quantitative indicators are widely used in educational reporting and
policy-making, they are at times criticised for a bias towards measuring the easily quantifiable
instead of the meaningful (Biesta, 2009). Qualitative indicators, on the other hand, can support
the analysis of specific characteristics — similar to descriptors (e.g., Council of Europe, 2018) —
and offer opportunities for social learning and co-creation among stakeholders (e.g., Tilbury,

2007). Yet they fall less into the logics of the “age of measurability” (Biesta, 2009, p. 33).
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In terms of functions of indicators, Tilbury and Janousek (2006) and Tilbury et al. (2007)
suggest differentiating four functional types, whereby specific indicators may contribute to
more than one: (1) status indicators (i.e., the current overall picture on a specific question), (2)
facilitative indicators (e.g., describing context conditions, process characteristics and learning),
(3) result or effect indicators (e.g., outputs, outcomes, impacts and performances) as well as (4)
communicative indicators, which focus specifically on accessible communication and dialogue
with relevant stakeholders. Across the four, indicators not only provide information, but can
also support the process of implementation (for an overview, cf. Brock, Waltner, & Rabinowitz,
2025). Focusing on different stages in the education system, indicators may address inputs
(e.g., conditions for implementation), processes (e.g., activities, experienced practice), outputs
(e.g., results of activities) as well as outcomes and impacts (e.g., on competencies, actions)
(Brock, Waltner, & Rabinowitz, 2025; Tilbury & Janousek, 2006; Tilbury et al., 2007; UNECE,
2009). At these different stages, indicators may allow for measurements of the status,
developments and effects (see above), not only for scientific assessments and educational
reporting, but also as tools for self-analyses within specific educational institutions (Rode &
Michelsen, 2008).

Depending on the subject at focus, what constitutes an input or output/outcome may differ
(e.g., empowerment of teachers as an outcome of teacher education, but as an input for school
practice; cf. Brock, Waltner, & Rabinowitz, 2025). Also, links between these different stages are
frequently assumed; yet this assumption requires close consideration and is often flawed due
to, to name just examples, a lack of linear relationships between inputs and practices, context
specificity of actions and results, relevant factors outside the locus of control, inclusion only of
what is currently measurable, attribution problems and time lags. Another problem that is
frequently criticised in the practical use of indicators within policy-making on sustainable
education concerns reliance on self-reported data (cf. Benavot & Williams, 2023). As part of
the mentioned efforts by UNECE and UNESCO, indicators were designed mostly for national
reporting, using dichotomous (yes/no) schemes and sharing of good practice examples based
on self-assessments. While this procedure was motivated by the objective of fostering
participation and increasing legitimacy among member states, the data yielded is frequently
criticised within the academic discourse as unreliable and misleading due to, among others,
inherent conflicts of interest (e.g., Brockwell et al, 2022; Nazir et al., 2011). Reviewing
characteristics of ideal indicators, Brock, Waltner, and Rabinowitz (2025) therefore suggest
taking a set of key considerations into account, ranging from indicators being valid, reliable
and assessable at reasonable cost with adequate samples to them also being highly accepted,

credible and relevant, of communicative value and with the ability to foster effective solutions.
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Having in mind the need to attend to the purposes underlying indicators (cf. Biesta, 2009),
their different functions (cf. Tilbury & Janousek, 2006; Tilbury et al., 2007), different stages
(input, process, output, outcome) as well as for them not only to be valid and reliable, but also
feasible, facilitative and effective (Brock, Waltner, & Rabinowitz, 2025), a last consideration to
be highlighted here concerns different layers in a multi-level system. As a heuristic to cluster
different groups of indicators, Rode and Michelsen (2008) differentiate between the already
introduced (1) macro-level, including the (inter-)national or regional systemic conditions and
initiatives (e.g., policies, resource provision, governance processes), (2) meso-level, where
educational institutions are situated within regional environments and (3) micro-level, which
involves specific learning situations and outcomes. If focused on learners as key recipients,
indicators at the macro-level mostly include inputs (e.g., framework conditions such as laws,
curricula and funding), while indicators at the meso- and micro-level are often (not always')
focused on processes, outputs and outcomes (e.g., experienced educational practice, learning

environments, networks, development of competencies, agency and real-world change).

Within the sketched overall framework for indicators, conceptual, methodological and
empirical contributions are made within this dissertation across different layers (macro, meso;
the latter linked micro), stages (inputs, processes; the latter linked to outcomes) and indicator
types (status, facilitative, effects, communication) (details are provided in chapter 3.1). Within
the four articles, an independent scientific perspective is deliberately applied, distanced from,
for other reasons in some instances valuable, self-reporting by political or administrative
representatives. In this, leaning on the words by Brock, Waltner, and Rabinowitz (2025), the
four articles attempt to contribute to the development of “more ideal indicators’ for sustainable
education. As highlighted in sections 2.1-2.3, the works in the dissertation thereby specifically
focus, in the heuristic by Sterling (2004), on policies and practices where purpose and

paradigm manifest and become visible.

After this chapter has sketched relevant foundations for conceptualising, operationalising and
empirically assessing the systemic integration and organisational practice of sustainability in
education, the following third chapter begins by providing an overview of the overall research
design. Subsequently, the four research articles are summarised to lay the conceptual,

methodological and empirical foundations for the joint discussion in chapter 4.

10°As an example of the complex allocation, the infrastructure provided at an educational institution may be
considered an input to educational practice, as much as it may be viewed as part of the learning process itself (cf.
chapter 2.3).
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3. Assessing the Integration of Sustainability in Education Systems and

Organisational Practice: Overall Research Design and Key Findings

3.1. Overall Research Design

The four individual articles as part of the dissertation each offer specific contributions to the
conceptualisation, operationalisation and assessment of the systemic integration and
organisational practice of sustainability in education. The work applies an interdisciplinary,
multi-method approach, addressing multiple data sources, and pertaining to different system
layers, stages and indicator types (Table 1). Before the key insights from the four articles are
summarised (chapter 3.2), the following lines briefly introduce the focus of the four studies
and highlight the core considerations of the research design based on the foundations
introduced in chapter 2. Accompanying this, Figure 1 illustrates the relationship of the four
studies to the different layers of education systems as they are embedded in a wider societal
landscape. Further, Table 1 provides an overview of the objectives of the studies, addressed

layers, stages and indicator types as well as research question(s), applied method(s) and data.

Using the introduced system layers (Rode & Michelsen, 2008; Figure 1) as a structuring
heuristic, a considerable emphasis of available large-scale studies was described in chapter 2
to focus on the micro-level of, among others, empowerment of learners (e.g., competence
development) and specific learning situations. Responding to a lack of large-scale assessments
and appropriately valid and reliable methodological approaches at the macro-level, study 1
(Holst, Singer-Brodowski, et al., 2024) focuses on the policy integration of sustainability by
developing and applying an input-indicator to assess the status and diffusion of ESD and
sustainability within documents of education systems. The multi-method design includes
knowledge integration with relevant key stakeholders as well as an external expert evaluation
based on a lexical analysis of over 11,000 documents from the exemplary German education
system. At the meso-level of educational institutions, study 2 (Holst, 2023) responds to the lack
of a conceptual synthesis concerning the core characteristics of WIAs across different areas of
education. For this, it combines a systematic review of the international literature on WIAs
(n =104 documents) with a multi-stakeholder expert review to synthesise and validate central
characteristics of WIAs in a joint framework. It further highlights systemic enabling conditions
at the macro-level of education systems as well as gaps within the debate. Study 3 (Holst,
Grund, & Brock, 2024) builds on this conceptual groundwork to develop, validate and apply
the WIA-Scale as a process indicator to systematically assess sustainability experience in line
with a WIA at and around educational institutions from the perspective of learners and

educators (application in Germany, n = 2,985). Linking the meso-level of organisational
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practice with the micro-level of individual experience and learning, it further assesses the
effectiveness of WIAs in terms of its association with central sustainability-related outcomes
(e.g., empowerment, behaviour, knowledge). Focusing on the largest area of education, school
education, study 4 (Holst, Brock, et al., 2025) addresses the critical perspectives of leaders in
educational institutions. Based on 80 qualitative interviews and a representative survey of
1,310 principals, the mixed-method study provides information on the current and desired
status of sustainability in school practice (meso-level) as well as on barriers and drivers across

the micro-, meso- and macro-level of school education.

In terms of indicator types (Tilbury & Janousek, 2006), the three empirical studies (1, 3, 4)
provide systemic, national-scale information on the status of sustainability at specific levels of
education (e.g., study 1 at the macro-level, study 3 and 4 at the meso-level). Though not
inherently designed as transdisciplinary approaches (cf. Jahn et al., 2012; Lang et al., 2012),
they contain communicative and facilitative elements, e.g., by including relevant stakeholders
in the study design (study 1; choice of documents), validation of instruments (study 3) or data
collection and communication (study 4). Further, study 3 includes a focus on effects at the
micro-level, assessing relations between sustainability experience in line with a WIA and
outcomes among learners and educators. Regarding stages of education, the proposed
indicators focus on the input-level (study 1 and 4) as well as the process-level (study 2, 3 and

4), the latter of which is further linked to the level of outcomes (study 3).

Studies as Part of the Dissertation Society

Socio-ecological, cultural, economic
and technical landscape
Monitoring the Integration of Sustainability

and ESD in the Education System Suidy
(Document Analysis) \ Education System /
Conceptual Synthesis of Whole Institution Maco-Level: Politics & administration,
. . Study shaping policies, curricula, metrics of
Approaches (WIAs) to Sustainability 5 performance, resources, etc.
(Systematic Review) ‘
Meso-Level: Educational institutions in
regional communities, educational < \
o . landscapes and network:
Measurability and Effectiveness of WIAs to Study e )/
SUStaiﬂabi“ty (Scale Developmentr 3 Micro-Level: Specific learning settings, /
Quanﬁtative Assessment) processes and outcomes
Status, Visions, Drivers and Challenges for Stud / \
Whole-School Sustainability from the 4 Y

Perspective of Leaders (Mixed-Methods)

Figure 1: Overview of the four studies as part of the cumulative dissertation and their relation to different levels of the education
system (Michelsen & Rode, 2008).
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2 Table 1: Overview of the focus and objectives of the four articles, addressed system layers (micro, meso, macro; Rode & Michelsen, 2008), stages (input, process, output, outcome) and indicator types

(status, facilitative, effect, communication) (cf. Brock, Waltner, & Rabinowitz, 2025; Tilbury & Janousek, 2006; UNECE, 2009) as well as research question(s), applied method(s) and data.

Article Focus / Objectives | System Stages Indicator Research Question(s) Method(s) Data
Layers Types
Holst, Operationalisation | Education Inputs Status, How can the quality, depth and Lexical Documents (polcies,
Singer- and application of system (baseline facilitative, | speed of implementation of document curricula, training of
Brodowski, | an input-indicator (macro) and and communi- | sustainability, ESD and related analysis, educators, student
etal. (2024) | to assess the develop- cation concepts within education systems | qualitative assessment) in the
systemic integration ments over be operationalised for scientific content four formal areas of
of Education for time) assessments at the input-level of analysis, the German education
Sustainable documents (indicator for SDG 4.7)? | external expert | system (1 =11,061
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3.2. Key Findings: Summary of Research Articles

3.2.1. Monitoring the Integration of Sustainability and ESD in the Education
System (Document Analysis, Study 1: Holst, Singer-Brodowski, et al., 2024)"

SDG 4.7 sets the ambition for education systems to “ensure [by 2030] that all learners acquire the
knowledge and skills needed to promote sustainable development” and highlights the central role of
ESD to achieve this objective (United Nations General Assembly, 2015, p. 21). Consequently,
the UNESCO member states have committed themselves to “[e]nsure that ESD is a foundational
element of our education systems at all levels” (UNESCO, 2021a, p. 3). To trace status and progress
of such integration of sustainability and ESD, it is crucial to reliably assess and monitor the
degree of implementation within education systems (Brent Edwards et al., 2020; Kioupi &

Voulvoulis, 2019; Stepanek Lockhart, 2018).

As was highlighted in chapter 2, the global indicator for SDG 4.7 is currently described as the
“extent to which (i) global citizenship education and (ii) education for sustainable development are
mainstreamed in (a) national education policies; (b) curricula; (c) teacher education; and (d) student
assessment” (UNESCO, 2017b, 2019a, 2019b). However, monitoring of this indicator is based
on self-assessments by member states using a dichotomous scheme and highlighting of best-
practices examples (idib.), leading to positively biased self-reporting (cf. Benavot & Williams,
2023; Nazir et al., 2011). Also, the indicator had not been operationalised for independent
scientific assessments at the level of national education systems, and questions remained as to
its concreteness (Brent Edwards et al., 2020; Gallwey, 2016; Giangrande et al., 2019). In this
light, the first article in this dissertation proposes a framework for a valid, reliable and
comparable input-indicator to assess the depth and quality as well as speed of sustainability
and ESD integration in education systems. While several previous studies had conducted
document analyses on ESD in specific regional contexts (e.g., Beveridge et al., 2019;
Fredriksson et al., 2020; Haan, 2021; Holst et al., 2020; Krah et al., 2021), evaluating the results
had been difficult due to the lack of standardised criteria for the degree of “‘mainstreaming’
and speed of implementation. In response, the proposed indicator offers a conceptual and
methodological operationalisation usable both for scientific assessments and more valid and
reliable reporting. For this purpose, it combines document analysis with standardised external

expert evaluation on the quality and depth of implementation as well as on speed of change.

11 The research article summarised here was originally published in Sustainable Development (© 2024 The Authors.

Published by ERP Environment and John Wiley & Sons Ltd.). The full text is included in the Appendix (8.1.1).
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Conceptually, the evaluation builds on the implementation heuristic developed by Sterling
(2003), who described four different modes of sustainability uptake: denial, bolt-on, built-in
and redesign (cf. chapter 2.1). The heuristic was adapted into a 6-category assessment
framework for evaluating the mainstreaming of ESD and sustainability within documents of
education systems as an indicator for systemic implementation in line with SDG 4.7.1 (No
Mentioning, Isolated Mentioning, Add-On, Partial Integration, Substantial Integration,
Redesign). Speed of change was operationalised as document-group specific in relation to the
usual publication dates and revision cycles in five categories (Strong Increase, Medium
Increase, Small Increase, No Change, Decrease). Detailed descriptions of each category and its
operationalisation as well as the specific methodological approach to lexical document
analysis and the standardised external expert evaluation along the operationalised categories

can be found in the manuscript and supplementary information.

As a concrete application case, the indicator framework is applied in the article to analyse
longitudinal 10-year data from the German education system, specifically a total of 11,061
documents collected as part of the German national monitoring of ESD. For the assessment,
6,553 new documents were collected, and analysed in longitudinal comparison with 4,508
documents from previous studies (Brock et al., 2018; Holst et al., 2020; Singer-Brodowski et al.,
2019). The data includes all domains of SDG 4.7.1 (education policy, curricula, training of
educators, student assessment) and stems from all formal areas of education (early childhood
education, school education, vocational education and training, higher education). For the
external expert evaluation, six high-profile experts were chosen on the basis of the context of
their expertise, working on the different areas of education as well as on indicator
development. In the results, the descriptive findings from the document analysis are first
outlined for each area of education. This includes, for example, information on the quantity
and quality of the current and past implementation of sustainability, ESD and related concepts
in laws, documents from conferences of ministers, educational reports, curricula, training
regulations, course handbooks for educational practice and training of educators, study
regulations, assessments, and others (34 document groups). Subsequently, the ratings (mean,
modus) by the six experts on the predominant patterns of implementation (quality/depth,
speed of change) are reported for each sub-indicator of SDG 4.7.1. Across the sub-indicators
and different areas of education, the mean evaluations were found to be concentrated on and
to range around the “add-on”-pattern of systemic implementation, as is illustrated in Figure
2. Based on the work of Sterling (2003), this pattern is operationalised as a “medium to low overall
quality of integration, where implementation usually involves adding ESD to a mostly unchanged main
body of content” (Holst, Singer-Brodowski, et al., 2024, p. 3917). While the evaluation of the sub-

indicators ranged from “Isolated Mentioning” via “Add-On” to “Partial Integration”, none of
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the sub-indicators was evaluated in the lowest or the highest two categories (No Mentioning,
Substantial Integration, Redesign). Of the four sub-indicators, education of educators was
found to be the lowest ranking sub-indicator in Germany at the time of the study, with two
fields of education evaluated in the category “Isolated Mentioning” and two pertaining to the
“Add-On” pattern. Concerning the speed of change, most sub-indicators were found to have
increased to a small degree, with implementation in curricula and education of educators in
early childhood education as well as curricula in vocational education and training having
increased considerably. Also, specificities regarding the areas of education are highlighted,
such as the highest score for an individual document group for the standard training elements
(“Standardberufsbildpositionen”) in vocational education and training, where sustainability
was set in 2020 as a standard theme for all training programmes, or higher ratings for state
policy documents in higher education than for policy documents issued by higher education

institutions and their representative bodies (e.g., rectors conferences).

Education Education of Student

Policy Curricula Ediicators ASSESETIERT Quality & Depth Speed of Change
Early Childhood Redesign Strong 1
/V o
Education / / Increase
Substantial
Integration 7
/ . . T Comderbe
Education e = = Part[a-
Integration
Small =4
Vocational Education Add-On Increase
and Training 4 7 = i
Isolated No Change -
Mentioning
Higher e b 5 5 ) Decrease a
Education

Figure 2 (Figure 3 in Holst, Singer-Brodowski, et al., 2024): The current status as well as developments in the implementation
of ESD in documents of the German education system. Colours refer to mean values from the external expert evaluation on
quality and depth of implementation. Arrows refer to mean values concerning speed of change. As student assessment does not
exist in Early Childhood Education, no data could be assessed for this sub-indicator. Further, no data could be included for
student assessments in Higher Education. Speed of change could further not be evaluated for education of educators in higher

education as no longitudinal data was available.

In the discussion, the findings from the case of Germany are contextualised and the conceptual
and methodological advances for assessing systemic sustainability integration are reviewed.
Concerning the former, both the dominant ‘add-on’-pattern of implementation and the
dynamically increasing, albeit overall continuously slow speed of change are argued to not
sufficiently match the ambitions stated by the UNESCO member states to “[e]nsure that ESD is
a foundational element of our education systems at all levels” (UNESCO, 2021a, p. 3). Focused on
the sub-indicators, the deficient status of education of educators is discussed as in line with

previous research from Germany (Grund & Brock, 2020; Holst et al., 2020) and internationally
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(Fischer et al., 2022; Gough, 2016; Haan, 2021), which highlights it as a key field of action. With
respect to federal and state policies, it was found that ESD and sustainability have been taken
up in all areas of education, but that the existing policies are mostly not binding and tend to
approach sustainability as another additional aspect, not a guiding principle for quality
education. Synthesising the key findings, the study points out that “it is not yet apparent that
ESD has been comprehensively integrated (in a cross-cutting way) into documents of the German
education system” (Holst, Singer-Brodowski, et al, 2024, p.3919). With respect to
methodological contributions, the proposed and applied indicator framework offers advances
to increase the validity, reliability and comparability of both self-assessments and independent
scientific assessments. Specifically, the literature-based conceptual framework operationalises
different degrees of quality and speed of implementation, contributing to an increased validity
of assessments. By specifying and delineating categories for evaluation and by proposing a
process for an external expert assessment, the framework further allows for higher reliability
and comparability across different contexts. Reflecting on methodological challenges, the
heterogenous and large-scale datasets as well as availability of suitable experts and sufficient
resources are discussed. While these aspects are important to consider, opportunity lies in the
scalability of the approach (e.g., for regional assessments or focused on specific groups of
documents), its flexible use in different contexts (e.g., national, international) and for a range

of relevant key concepts (e.g., ESD, global citizenship education).

Finally, while the article develops and applies an input-indicator for assessing sustainability
and ESD within documents as a proxy for implementation at the macro-level of education
systems, it further argues for integrative approaches to assessments and monitoring across
inputs, processes and outcomes at all levels of education systems (cf. also Marron & Naughton,
2019; Unterhalter, 2019). The article further highlights with respect to the connection between
educational practice and its systemic environment that “individuals cannot be expected to act
consistently in a sustainable manner if the norms around them — as formalized in documents — treat
sustainability as an isolated issue or “add-on”” (Holst, Singer-Brodowski, et al., 2024, p. 3920).
Referring to the fundamental objective of education to empower learners with the abilities to
confront epochal key challenges (Klafki, 1996/2007), the study thereby underscores the critical

role of a substantial integration of sustainability into the macro-level framework conditions.
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3.2.2. Conceptual Synthesis of Whole Institution Approaches to Sustainability
(Systematic Review, Study 2: Holst, 2023)?

Considering the importance of the socio-physical environment for learning, there have been
calls by scholars, policy-makers, practitioners and UN organisations for a more coherent
practice of sustainability within and around educational institutions for decades (e.g.,
Henderson & Tilbury, 2004; Sterling, 2003; UNESCO, 2014). Yet while the notion of WIAs is
widely used in guidelines, reports and scientific articles, there has been a gap when it comes
to a systematic conceptual synthesis of the core objectives and characteristics of the approaches
in use across different contexts (cf. chapter 2.3). The second research article responds to this
gap: in systematically reviewing the international scientific and grey literature on WIAs, it
provides a synopsis of the conceptions in use and synthesises core characteristics and
conditions for an efficacious implementation of WIAs within a joint framework. It thereby
contributes to a refined operationalisation of the WIA for both educational practice and future

scientific assessments (e.g., in study 3).

To address the question what specifically characterises a WIA to sustainability across different
areas of education, the article combines a systematic literature review (n = 104 international
documents from scientific and grey literature) with a written expert review. The data were
systematically collected via two complementary academic search engines (Web of Science,
Education Resources Information Center), a standardised online search (Google) to screen for
missing scientific and grey literature as well as through in-text citations’®. The retrieved data
was filtered using two mutually-inclusive, content-related criteria: a focus on sustainability
and on the design or development of educational institutions. The data was analysed by
applying the approach of qualitative content analysis (Kuckartz, 2014, 2019) to the literature
analysis. All data was inductively coded in thematic categories, pooling segments that refer to
similar concepts, and clustered at different abstraction levels. In a subsequent consolidating
step, the categories and text segments at different levels (components, facets, sub-facets) were
reviewed and definitions were developed for each category. As part of an expert review
(Artino et al., 2014; Olson, 2010), nine experts on ESD and WIAs from different sectors of an
exemplary education system (Germany) participated in a written online survey. For this, the
literature-based concepts were translated into 53 statements starting with “At our educational

77

institution, ...” and assessed by the experts on their representativeness, relevance and

12 The research article summarised here was originally published in Sustainability Science (© 2022 The Authors.

Published by Springer Nature). The full text is included in the Appendix (8.1.2).

13 For further methodological details on the literature search (e.g., the search strings), see the manuscript in the
Appendix (8.1.2).
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comprehensiveness, yielding high mean scores and few conceptual additions at the level of

sub-facets (for further details, see the original manuscript and supplementary material).

Before introducing the synthesised WIA-framework, the review provides a short description
of the international debate on WIAs. The review highlights that most available literature on
WIAs to date focuses on school education and higher education. While references were made
(e.g., for cooperation), few articles set the primary focus on early childhood, non-formal or
vocational education and training. Also, the majority of articles (range: 1999-2020) were
published after the beginning of the ESD Global Action Programme (2015), suggesting high
interest and rapid developments in the field in recent years. Within the following main sections
of the results, the synthesised WIA-framework is outlined, providing exemplary references to

the international literature. In a synthesising section, the article summarises:

“In a nutshell, WIAs are described in the international literature as continuous individual and
institutional learning processes to coherently mainstream sustainability as a fundamental
principle within all activities of an educational organization. Through WIAs, all formal and
informal learning as and for sustainability is embedded within its socio-physical surrounding,
implying that both social processes (e.g. governance, communication) and physical contexts
(built and natural environment) consistently practice sustainability. Such an orientation of both
the visible and the hidden curriculum towards sustainability aims to link formal and informal
learning, ideally creating an authentic sustainable learning environment in which everyone
involved is empowered with the abilities to design and create sustainable futures.” (Holst, 2023,

p. 1024)

Specifically, the synthesised WIA model consists of five core principles (coherence, continuous
learning, participation, responsibility, long-term commitment), seven highly interconnected areas
of action (governance, curriculum and learning, operations and campus management, communities
and networks, research, capacity building and communication), the underlying organisational culture
as well as relevant external conditions (cf. Figure 3). Highlighting the relevance of context
specific approaches, the review outlines characteristics of each of the core principles, areas of

action, organisational culture and external conditions in a WIA.
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Figure 3 (Figure 2 in Holst, 2023): Synthesised framework for Whole Institution Approaches (WIAs), including five core
principles (coherence, continuous learning, participation, responsibility, long-term commitment), seven highly interconnected
areas of action (governance, curriculum, community and networks, operations and campus management, research (in higher
education), capacity building, communication), organisational culture as well as relevant external conditions for the realisation
of WIAs. Central concepts identified in the literature review are displayed in the outer circle. ESD: Education for Sustainable

Development, SD: Sustainable Development, HE: higher education.

As the analysis shows, key characteristics of the approaches in use converge across different
authors and areas of education. In terms of learning, the idea of WIAs links the informal,
“hidden” and “living” curriculum (Shallcross et al., 2006; Winter & Cotton, 2012) to formal
learning, thereby connecting processes with relevant outcomes and impacts. In approaching

sustainability as a core element of quality education at the organisational level, the concept
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adopts a holistic approach to sustainability (e.g., Mogren et al., 2019) and attempts to move
beyond a fragmented and additive implementation of sustainability (e.g., Lozano et al., 2015;
McMillin & Dyball, 2009). In the discussion, the essence of the approach is in this light argued
not to be limited to educational institutions, but to be applicable also to various other

organisational arrangements (e.g., businesses, non-governmental organisations).

In terms of the conceptual and methodological contributions, the synthesised WIA framework
provides systematic, literature-based groundwork for its operationalisation in further research
(e.g., study 3), policy-making and practice. In describing key characteristics and gaps in the
debate, the study may allow for a more analytic perspective on WIAs as compared to the
various programmatic approaches. With respect to the methods used, the article points to the
focus on English-language literature and the need for further context-sensitive studies on
WIAs across the globe. Further, the article highlights the means taken to mitigate potential
biases in a qualitative analysis conducted by a single researcher (e.g., the systematic and rule-
bound procedure, cross-sectoral expert review). In terms of future research, it is emphasised
that the debate has mostly focused on school and higher education, which is why further
emphasis on the wide array of other contexts is suggested. Also, few studies to date have
offered analyses of the specific learning processes in contact with what is called the hidden
curriculum as well as research specifying the frequently highlighted roles of organisational
culture and communication (for examples, cf. Adams et al., 2018; Djordjevic & Cotton, 2011;
Fischer, 2011). The study further highlights that while there is a wealth of programmatic calls
as well as conceptual and practical work on WIAs (e.g., guidelines, self-assessment tools), little
systematic (e.g., large-scale, non-self-reporting biased) data is available on its implementation

and effectiveness.

In a concluding remark, the article summarises the collaborative process described with a WIA
as a process to collaboratively set the default modes at and around educational institutions on
sustainability. This way, the concept of WIAs is argued to function both as an instrument for
more coherent organisational development in times of (un-)sustainability, and as a potential

keystone for quality sustainability learning.
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3.2.3. Measurability and Effectiveness of WIAs to Sustainability
(Scale Development, Quantitative Assessment, Study 3: Holst, Grund, &
Brock, 2024)

Although a strong link between the everyday experience of (un-)sustainability at educational
institutions and related learning outcomes has long been suspected (e.g., Buckler & Creech,
2014; McMillin & Dyball, 2009; Tilbury & Galvin, 2022), systematic assessments of WIAs and
their effectiveness are scarce in the international literature. While there have been case studies
and analyses at a small number of organisations, mostly self-reporting based applications of
assessment tools on real-world indicators and comparisons between certified and uncertified
organisations (for details, cf. chapter 2.3), there has not been a validated quantitative scale to
systematically assess experienced WIAs at and around educational institutions. Consequently,
there has been a lack of large-scale data on its implementation and effectiveness. In this light,
the third article asks how the WIA can be operationalised for quantitative assessments, and to
what extent the experience of WIAs is related to sustainability-related learning outcomes. In
response to these questions, it introduces a systematically tested and validated assessment
instrument, the WIA-Scale, as a process indicator for sustainable education, and presents data
from a first large-scale assessment in Germany on the implementation and effectiveness of
WIAs (n = 2,985 learners and educators from school education, vocational education and
higher education). Through this, it provides both a methodological framework for assessing
WIAs and evidence on the relationship between the experience of sustainability at educational

institutions (meso-level) and learning outcomes.

To ensure high content validity of the operationalisation, the developed WIA-Scale builds on
the systematic literature review on WIAs (cf. 4.2.2, Figure 4 for a summarising overview). As
part of the literature analysis, the facets and sub-facets of WIAs were translated into 53 items.
To integrate comprehensiveness, high relevance and representativeness for WIAs as well as
practical usability, i.e., number of items, the items were prioritised based on a written expert
review and a cross-sectoral expert workshop, and refined and consolidated in two rounds of
qualitative pretesting and a quantitative pretest with 77 learners and educators in one federal
state of Germany (e.g.,, Campanelli, 2008; Collins, 2003; Willis, 1999; for details on the
pretesting, see the manuscript in Appendix 8.1.3). The final WIA-Scale consists of 15 items for

14 The research article summarised here was originally published in Sustainability Science (© 2024 The Authors.

Published by Springer Nature). The full text is included in the Appendix (8.1.3).
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educators as well as 13 items for learners, corresponding to two items for each area of action
as well as for organisational culture and one item for the overarching key principle of
participation. Also, two complementary items were developed, an outcome-indicator on
institution-evoked motivation to act for sustainability (WIA-Sust-Motivation), and a possible

one-item indicator for the WIA-Scale (WIA-Coherence).
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Figure 4 (Figure 1 in Holst, Grund, & Brock, 2024): Overview of the Whole Institution Approach (adapted from Holst, 2023).

In a first large-scale assessment, a total of 2,481 learners (14-24 years, M =19.2 years; SD=2.7
years) and 504 educators (M =43.2 years, SD=11.7 years) were subsequently surveyed with
the WIA-Scale (all federal states) via an online-access-panel. The data was used to assess the
quality criteria of the WIA-Scale (e.g., distributional characteristics, discriminatory power of
individual items, reliability, convergent validity, criterion validity, factorial validity) and to

exploratively analyse possible correlations with the abovementioned complementary items as
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well as with a diverse set of variables relevant for sustainability-related learning processes and
outcomes (e.g., perceived empowerment evoked by one’s educational institution to solve SD
issues, subjective knowledge on SD, sustainable behaviours, general well-being, problem
awareness, relevance of ESD for educators and their participation in relevant trainings). Also,
regression modelling was used to replicate the analysis of Grund and Brock (2020) on the
prediction of sustainable behaviour of learners, including ecological problem awareness,
emotions and attitudes regarding sustainability, connectedness with nature and humanity,
age, gender and available money as other possible predictors. Further details on the statistical

procedures and limitations can be found in the manuscript (8.1.3).

Concerning the testing of the WIA-Scale, the findings indicate appropriate item difficulty and
good differentiation among individuals, excellent internal consistency (as a measure for
reliability) as well as good convergent, criterion and factorial validity (for details, see the full
manuscript). Based on the first one-time large-scale application (no assessment of test-retest
reliability), high overall scale quality could be assumed. Interestingly, only small or no
correlations were found between the response behaviour on the WIA-Scale and respondents’
sustainability-related problem awareness, indicating that the scale seems to function
independently from prior problem perception. Based on the findings, the scale is suggested to
function as a valid and reliable process indicator for coherent sustainability integration in and
around educational institutions. With respect to current WIA practice in Germany, it was
found that few learners and educators agree or strongly agree on average across the WIA-Scale
that sustainability is currently lived in their educational institution (3.9% and 8.9%
respectively). The significantly right-skewed distribution of responses among learners signals
that, at present, the systemic implementation of WIAs may be aspired to (e.g., Council of the
European Union, 2022; National Platform ESD ¢/o BMBF, 2017; UNESCO, 2020, 2021a), but is
not close to being realised. Yet the data also shows that WIAs are experienced to different
degrees in different contexts, highlighting the relevance of specific pathways and development
processes (Birney & Reed, 2009; Bohunovsky et al., 2020; Bosevska & Kriewaldt, 2020). In terms
of the sampling, the data used is cross-organisational, which allows for aggregated analysis

across regions, nations (as in this case) or even at the international level.

Regarding the effectiveness of WIAs, the relationship between the experience of sustainability
(WIA-Scale) and key measures related to sustainability learning processes and outcomes were
assessed. The results indicate a strong relationship between how sustainable the educational
institution was perceived, and how motivated and empowered individuals felt through their
educational institution to act for sustainability. Also, both learners and educators who
responded higher on the WIA-Scale viewed themselves as more knowledgeable on SD and

described higher overall wellbeing (for an overview of statistically significant correlations, see
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Figure 5). For educators, experiencing more sustainability in line with a WIA was further
correlated with a higher attributed relevance of ESD, better knowledge of sustainability and

ESD, greater participation in trainings and fewer perceived barriers to its implementation.
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Figure 5 (Figure 3 in Holst, Grund, & Brock, 2024): Overview of correlations between the WIA-Scale and variables relevant
for sustainability learning as exploratively assessed. Displayed are significant correlations with r > 0.1***. Superscript (')
indicates those constructs that were assessed with one of the groups only. SD = Sustainable Development, ESD = Education

for Sustainable Development.

Multiple regression modelling further revealed that experienced sustainability (WIA) was the
strongest predictor of self-reported sustainable acting by learners (cf. Figure 6; replication of
Grund & Brock, 2020). Using the WIA-Scale in the model instead of the ESD holism and
pluralism scale (Boeve-de Pauw et al., 2015) increased the overall predictive power of the
model from 23.8 to 28.7%. To test for potential spillover effects, the model was additionally
calculated only with items specifically focused on activities outside the educational context,
i.e. handprint activities such as informing others via social media, or engaging in a group or

organisation for SD (e.g., Spliesgart et al., 2025), with similar results.
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Figure 6 (Figure 4 in Holst, Grund, & Brock, 2024):
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In synthesis, the findings suggest high overall quality of the WIA-Scale and provide first large-
scale evidence on the effectiveness of WIAs for sustainability learning. While the results on the
latter are correlational, causal relationships seem plausible and some of the scales used include
directionality (e.g., institution-evoked motivation and empowerment to act for sustainability).
Several likely explanations are discussed for the suggested causality, e.g., the influence of
social norms (Cialdini & Jacobson, 2021; Fritsche et al., 2018; Keizer & Schultz, 2018), the notion
of “embodied” or “grounded” cognition, i.e., viewing material and social environments as co-
constituents of learning (Barsalou, 2008; Brock, 2022; Fugate et al., 2019), experience of positive
examples and associated hopefulness (Grund & Brock, 2019) and possible effects of increased
individual and collective self-efficacy belief (e.g., Bandura, 1997; Jugert et al., 2016) (cf. chapter
2.3). These findings contrast mixed evidence from earlier comparisons between certified and
uncertified organisations (e.g., Boeve-de Pauw & van Petegem, 2013; Olsson et al., 2019;
Spinola, 2015), suggesting that while certificates may be important for organisational
development, they are not necessarily associated with real-world WIA experience, and

consequently effectiveness.

Concerning future use, the WIA-Scale is proposed as a process indicator for high quality
sustainable education at the level of educational institutions, and can be used both as part of
assessments and, in different length, as a tool for reflective organisational development (cf.
Wals & Mathie, 2022). In a concluding remark, the relevance of integrating sustainability in
the everyday (“default”) experience at educational institutions is underscored, arguing that in
empowering learners for a more sustainable future, WIAs to sustainability can be viewed as a

central component of contemporary quality education (Laurie et al., 2016; UNESCO, 2020).
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3.2.4. Status, Visions, Drivers and Challenges for Whole-School Sustainability
from the Perspective of School Leaders (Mixed-Methods Analysis,
Study 4: Holst, Brock, et al., 2025)%

School education is the largest formal area of education with around 11.1 million learners at
German general or vocational schools in 2024 (Destatis, 2025a, 2025b). Considering the time
spent in and around schools, it is clear that both formal and informal learning at and around
schools is critical to sustainability learning as a key concern for quality education in the face of
global challenges. In light of the socialising effects of the everyday experience (cf. Barth et al.,
2012; Holst, Grund, & Brock, 2024), whole-school sustainability requires close linkage with
general school development (Mogren et al., 2019; Miiller et al., 2020). In facilitating quality
development processes, norm setting and communication, and generally through organisa-
tional leadership, school principals are consequently in a central position when it comes to
realising sustainability at schools (Leo & Wickenberg, 2013; Mogren & Gericke, 2017;
Zachariou & Kadji-Beltran, 2009). The perceptions of school leaders are thus of considerable
relevance for understanding the current state of sustainability integration and practice in
school education (status quo indicator). They can also provide valuable insights into school
leaders' visions for future schools, challenges to sustainability, and possible drivers (facilitative
indicators) (Tilbury & Janousek, 2006). Yet while their critical role is widely recognised (e.g.,
Cebridn et al., 2022; Evans et al., 2012; e.g., Miiller et al., 2021; Zachariou & Kadji-Beltran, 2009),
systematic, national-scale studies on the views of principals on sustainability in schools and in

the school system are scarce.

Against this background, the fourth study that forms part of the dissertation aims to develop
more systemic knowledge of school leaders’ perspectives on the current status, visions,
challenges, and drivers concerning sustainability in school education. To this end, the mixed-
method study combines qualitative content analysis of data from 80 qualitative interviews
with principals from all federal states, school forms and different socio-demographic contexts
(average lengths around 30 minutes), with a subsequent representative survey in Germany
(n = 1,310 school leaders). As part of the interviews, open questions and quantitative scales
were used to assess principals’ preconceptions of sustainability, descriptions of the current
status, visions for the future, perceived challenges and drivers as well as other conditions the

school leaders saw as relevant. The scales for the representative survey were developed on the

15 The research article summarised here was originally published in the Journal of Cleaner Production (© 2025 The
Authors. Published by Elsevier Ltd). The full text is included in the Appendix (8.1.4).
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basis of key findings from the qualitative analysis, i.e., on the current and wished-for (ideal)
status as well as the occurrence of challenges and drivers (for methodological details and
descriptive statistics, see the full manuscript in the Appendix (8.1.4)). Sampling and data
collection from a large database and, in the case of the interviews, initial coding, was
commissioned to a service provider (Forsa)'. The triangulated findings are jointly reported,
offering a system-wide perspective on the views of principals on sustainability in school

education.

Before a working definition of sustainability was provided, the interviews started with an
open-ended exploration of principals’ preconceptions. It was found that most principals
already had a general understanding of sustainability as being associated with environmental
or social issues requiring changes in action. In terms of types of such changes, school leaders
primarily focused on individual-centred behavioural changes, thereby often referring to easy
to implement activities (e.g.,, waste separation, energy saving) and omitting high-impact
actions (e.g., nutrition, mobility). Fewer principals addressed collective and structural changes
(e.g., shifts in societal values, political participation and actions, infrastructural change). This
finding is mirrored in the depictions of current actions at their own schools later in the
interviews, which recurrently focused on behavioural changes of engaged individuals and

single projects (e.g., gardening, energy saving, waste separation).

Matching such a focus on isolated, additive activities, 62% of principals in the subsequent
representative survey in Germany described the current status of sustainability integration at
their schools as non-existent, isolated (e.g., in single projects, few subjects) or occasional (in
regular projects, some subjects) (cf. Figure 7). At the same time, principals described different
visions for future schools. School leaders recurringly detailed their vision of an ideal school as
one in which sustainability is ‘normality’, a vital, self-reinforcing and collectively lived
organisational principal, and embedded in a sustainable systemic environment (e.g., resourced
and integrated in laws, curricula and quality criteria). Again, such different visions were also
found in the representative survey: While only 19% saw the currently dominant add-on mode
as desirable, 80% of principals wished for a whole-school integration, i.e., a frequent, very
frequent or omnipresent sustainability integration (e.g., at least in many subjects, school

development and cooperation, to a principal guiding everyday school life).

16 In case of the representative survey, the commissioning to Forsa was conducted in cooperation with the Verband
Bildung und Erziehung (VBE).
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Figure 7 (Figure 1 in Holst et al., 2025): Current and wished-for integration of sustainability in schools (n = 1,310 principals,

representative for Germany).

Asked about key challenges to sustainability, the principals repeatedly pointed to, among
others, a lack of resources (personnel, time, budgets), structural integration (e.g., in laws,
curricula, quality standards), dependency on local authorities (e.g., for infrastructure) as well
as current rule systems and mindsets that hinder sustainability. Of the latter, normalised
unsustainability, strong performance- and grade-orientation, lack of flexibility, systemic
inertia, fear of change, perceived overload as well as a focus on cost reduction and paths of
least resistance were regularly highlighted. In the quantitative survey, over 70% of principals
agreed that the lack of time and personnel and the higher prioritisation of other tasks and
demands were a key challenge for sustainability in schools (Figure 8). Further, 54% saw a lack
of financial resources as a key obstacle, and 40% agreed that the strong orientation of schools
towards exams and performance was a major challenge. The latter agreement on performance
pressure as a key issue was particularly high among school leaders active in selective

secondary schools (Gymnasien; 57%).
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Figure 8 (Figure 2 in Holst et al., 2025): Principals’ perspective on challenges and drivers for sustainability in school
development (n=1,310; representative for Germany). (a) Occurrence of challenges for sustainability and Education for
Sustainable Development (ESD) in school development from the perspective of principals in Germany. (b) Most likely effective

drivers for sustainability and ESD in school development from the perspective of principals in Germany.

Focusing on drivers to overcome current challenges, the principals pointed to a need for
considerably higher prioritisation of sustainability by decision-makers at all levels. In terms of
specific stakeholders, they highlighted contributions both inside the school (e.g., themselves,
teachers, learners) and outside the school (e.g., education policy and ministries, local
authorities, NGOs, higher education institutions). Also, non-stakeholder specific drivers were
discussed, such as possible governance arrangements (e.g., in terms of flexibility and steering),
higher valuation of education and sustainability (e.g., sustainability as an objective of quality
education), windows of opportunity (crises, other pressing issues such as digitalisation) as
well as favourable support structures (e.g., availability of programs, external support, teacher
training). In the representative survey, answers on most likely effective drivers spread widely,
suggesting that the importance of such drivers is context specific (Figure 8). The drivers most
frequently viewed as likely to be effective are more cooperation with local authorities on
sustainability, more teacher engagement, and higher prioritisation of ESD in policy and

administration.

Overall, the study found that while principals wished for sustainability to be a core element
of school education, they described its current status as considerably lower. Such a perceived
vision-practice gap was also found among learners and educators both in Germany (Grund &

Brock, 2022) and internationally (e.g., Kadji-Beltran et al., 2013; Simovska & Presch, 2016).
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Based on the triangulated findings, the article discusses four recurring and interconnected

patterns in the data on the status, visions, challenges, and drivers!”:

(1) a focus on single and often fragmented actions (e.g., low-cost and easy-to-
implement activities instead of structural and high-impact key-points (on types of low-

and high-impact activities, cf. Bilharz & Schmitt, 2011; IPCC, 2022));

(2) individualisation and diffusion of responsibility (e.g., a normality of focusing on

behavioural changes by individuals and a reliance on single engaged stakeholders);

(3) a perceived lack of personnel, time and other resources, which is associated with a
prioritisation of other demands, an overcrowding of curricula and a need for effective

training for educators and leaders focused on whole-school sustainability; and

(4) a widely spread paradigm of approaching sustainability as an additive (e.g., low
structural integration of sustainability in the school system, perceived normality of

unsustainability, a strong focus on grades and performance).

In response to these patterns, a stronger emphasis is suggested in the discussion on

(1) structural changes towards sustainability (e.g., a focus on changing rule systems,

infrastructures and social norms that define default modes instead of single actions);

(2) collective action (e.g., empowering for democratic and political participation,

fostering efficacy experiences, engaging in public-sphere actions);

(3) a stronger prioritisation of sustainability at all levels (e.g., in regulatory frameworks,
curricula and school development standards, by local authorities as well as by school

leaders and educators themselves); and, along with this,

(4) a stronger integration of sustainability with quality education (operationalised, e.g.,

in quality assessment systems and instruments).

In summary, the relevance of more collective, structure-oriented and political sustainability
learning is discussed, which is prioritised as a core feature of quality education. While the
analysis was conducted in the German school system, some of the findings and implications
are argued to be of potential relevance also for other countries and international programmes
(e.g., EU, UN, or UNESCO). Also, the 6-point scale on sustainability integration is proposed

as an indicator to assess whole-school sustainability from the perspective of leaders.

17 For details on each pattern and derived implications, see the full manuscript.
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4. Joint Discussion: Measuring and Fostering Sustainability in Education

As disruptive geopolitical, technological and societal shifts rattle the global world order,
achieving a just reconciliation of human prosperity with environmental integrity remains a
major existential challenge for humanity in the 21 century. Transitioning into a safe and just
corridor for collective sustainable wellbeing (e.g., O'Mahony, 2022) requires substantial shifts
in policies and infrastructures as well as, in iterative connection, patterns in and paradigms
underlying human thinking and acting. As highlighted by many, such transition is associated
with a considerable degree of individual, social and societal learning (e.g., Barth, 2015; Sterling,
2016). Consequently, a sustainable education is stressed not only in the sustainability sciences,
but also in the public discourse and by (inter-)national organisations as a keystone of SD.
Viewed from an educational perspective, this links to a pedagogic responsibility to not only
react to societal contexts, but to empower learners to critically evaluate current conditions and
engage in the shaping of their futures (cf. Klafki, 1996/2007). In this sense, it has been argued
in chapter 1 that education and learning are not only called for in a time of unsustainability,
but that the emancipatory empowerment of learners to deal with their social and political
contexts is highly compatible with foundational purposes and functions of a timely adequate
education. Such a ‘sustainable education” may contribute to the development of the capacities
and capabilities to be able to critically engage with and make meaningful contributions to safe
and just societies (UNESCO, 2020, 2023a). Yet while systemic and transformative objectives
have been formulated and a wide body of literature exists on sustainability in education (cf.
chapters 1 and 2), a lack of operationalisation within valid and reliable methodological
frameworks for large-scale assessments has been identified at the macro- and meso-levels of
education systems. Consequently, there has been a lack of national-scale data on the status,

quality and effectiveness of systemic sustainability integration and organisational practice.

Taking the case of Germany as an exemplary education system, the four individual studies
that make up part of the dissertation have addressed these conceptual, methodological and
empirical gaps in different ways: At the macro-level, the analysis of 11,000 documents and
development of an input-operationalisation for the SDG indicator 4.7.1 allows for a system-
wide overview of the current status, trends and large-scale patterns in sustainability and ESD
integration in policies, curricula, the training of educators and performance assessments
(Holst, Singer-Brodowski, et al., 2024). At the meso-level of educational institutions within
their regional educational landscapes, the systematic literature review on whole-institution
sustainability offers a conceptual synthesis of how to characterise WIAs to sustainability across
different areas of education as they are embedded in a wider systemic environment (Holst,

2023). On this basis, the WIA-Scale, a quantitative instrument to assess experienced WIA
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realisation (process-indicator), was developed, pretested, validated and applied in a first large-
scale assessment (Holst, Grund, & Brock, 2024). In surveying 2,985 learners and educators from
all federal states and different areas of education, everyday experiences at the meso-level of
educational institutions could be assessed with respect to both the current status and the
effectiveness of WIAs at the micro-level of learning. Focusing on the largest and longest formal
area of education, the fourth study systematically assessed the perspectives of school
principals as key stakeholders in the school system on the current status, wishes for the future
as well as challenges and drivers (Holst, Brock, et al., 2025). On the basis of the mixed-method
analysis of data from 80 interviews and a representative survey with 1,310 school leaders,
recurring patterns were identified concerning the macro-, meso- and micro-levels of school

education. Together, the four studies attempted to

(a) advance the conceptualisation of a systemic integration and organisational practice
of sustainability in education;

(b) develop indicators to operationalise and systematically assess sustainable
education at the macro- and meso-levels of education systems;

(c) provide evidence on the status and effectiveness of sustainable education based on
large-scale data from an exemplary national context (Germany); and

(d) improve the knowledge base on possible pathways towards implementation.

In the following sections, the overarching results of the four studies and possible implications
are jointly discussed. First, the key findings are synthesised and embedded in the (inter-)
national discourse (4.1). Here, the focus lies particularly on contextualising the observation
that a substantial integration of sustainability in education seems highly wished-for, likely
effective, yet far from default in both framework conditions and organisational practice. In the
second sub-chapter (4.2), key implications are transferred into opportunities for policy and
practice. Emphasising learnings for a more effective sustainable education, implications for a
more purposive, experiential, political and structural focus are outlined. Subsequently,
reflections on methodological contributions and limitations to the measuring of a sustainable
education as well as on the research setting and positionality are discussed (4.3). Connecting
dots between these sections, pathways and questions for future research are outlined (4.4),
emphasising the links with quality education, implications for research on sustainability in
education systems and educational institutions as well as opportunities for transfer beyond

what is widely perceived as education. Concluding remarks sum up the dissertation (5).
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4.1. Systemic Sustainability Integration and Organisational Practice: Wished-for,

likely Effective, yet far from Default — a Synthesis of the Main Findings

Asked for their visions of an ideal future school, principals interviewed as part of the mixed-
method study on school education in Germany recurrently highlighted sustainability as a
“"natural” or ‘default’ quiding principle for all actions and activities” (Holst, Brock, et al., 2025, p. 4).
In the representative survey (n =1,310), 80% of principals in Germany described their wished-
for school as one which addresses sustainability across many to all subjects, school
development and various everyday activities (ibid.). This desire is in line with the perspectives
of learners and educators across different areas of education (e.g., Grund & Brock, 2022; SOS
United Kingdom, 2024) and is mirrored in surveys with leaders of higher education
institutions in Germany and globally (Stifterverband fiir die Deutsche Wissenschaft e.V., 2022;
Toman et al., 2023). What many of the interviewed principals abstractly referred to in their
visions is discussed, in much of the literature, under the concept of a Whole Institution
Approach (WIA), where sustainability is becoming the “default mode of all rules-in-use” (Holst,
2023, p. 1015). WIAs can, as the systematic review in this dissertation outlines, be described as
“continuous and participative organizational learning processes aimed at institutional coherence on
sustainability, consistently linking the formal and informal (hidden) curricula” (ibid.). As a
conceptualising and operationalising contribution, the WIA model synthesised from the
international literature links the discourses from all areas of education and is comprised of a
set of five core principles, seven highly interconnected areas of action as well as the deeply

intertwined culture of and at an organisation (ibid.).

While the concept of WIAs has in recent years received considerable attention, the empirical
studies that have compared sustainability-certified and und uncertified organisations, as an
indicator for WIA implementation, have yielded mixed results (e.g., Cincera & Krajhanzl, 2013;
Olsson et al., 2019; Spinola, 2015; for an overview: cf. Niebert, 2021) and a general lack of
knowledge of its effectiveness has been described (Kohl et al., 2022). In this context, the first
national-scale application of the developed and validated WIA-Scale shows clear indications
for not only the measurability, but also the effectiveness of WIAs (Holst, Grund, & Brock,
2024). Concretely, learners in general and vocational schools and higher education institutions
(n = 2,985) who experienced more sustainability in line with the WIA felt strongly more
motivated and empowered by their educational institutions to contribute to sustainability,
viewed themselves as more knowledgeable about sustainability and described higher overall
wellbeing. WIA experience was further found to be the strongest of various predictors for how
sustainable learners act beyond their educational contexts. Educators who responded higher
on the WIA-Scale felt strongly more motivated by their educational institution to contribute to

sustainability, described higher wellbeing and better knowledge of SD and also viewed ESD
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as more relevant. These findings suggest that WIA implementation may in fact be highly
effective and that the mixed findings from comparing certified and uncertified organisations
may point to the limitations of certificates as an indicator for WIA implementation rather than

to a lack of effectiveness of WIAs.

As the previous two paragraphs indicate, the findings from this dissertation point not only to
the high desirability of sustainable education, but also to the high potential effectiveness of
coherent organisational practice. Yet at different levels, the four articles also show that such
sustainable education is, at present, far from lived reality. In fact, the national-scale assessment
of WIA experience among learners and educators descriptively shows a strongly right-skewed
distribution of responses, indicating a medium to low overall status of systemic practice
(Holst, Grund, & Brock, 2024). In line with this, the representative study among principals not
only showed high desire for sustainability, but also a stark gap between the wished-for, ideal
status on the one hand, and a considerably lower status-quo on the other: In total, 62% of
principals in Germany described the current practice of sustainability at their schools as non-
existent, isolated or occasional (Holst, Brock, et al., 2025). Across the 80 interviews and the
representative survey, four recurring and interconnected patterns were identified: “(i) a focus
on single and often fragmented actions, (ii) an individualization and diffusion of responsibility, (iii) a
perceived lack of personnel, time, and other resources, and (iv) a paradigm of approaching sustainability
as an additive” (ibid., p. 7). These patterns in the perceptions of educational leaders of the
practice at their schools and the systemic contexts in which they act are, in many ways,
mirrored in the analysis of the macro-level policy environment. As an input-indicator for
systemic integration of sustainability and ESD in line with SDG 4.7, over 11,000 documents in
all formal areas the German education system, spanning a timeframe of ten years, were
systematically analysed across the SDG 4.7.1 sub-indicators policies, curricula, education of
educators and learner assessment. The analysis, which included an external expert evaluation,
indicates that while momentum can be described in all areas of education, sustainability and
ESD are at present overarchingly implemented as an isolated issue or “add-on” to an otherwise
mostly unchanged education system (Holst, Singer-Brodowski, et al., 2024). In a systemic
environment where sustainability is not an integrative objective of quality education, but an
underprioritised addition, it seems not surprising that responsibility is individualised, action
is fragmented and that individual stakeholders, like the interviewed principals themselves,

mirror associated mindsets in the ways they approach education and sustainability.

In fact, as various scholars have argued, sustainability is not only not a guiding orientation of
most contemporary western education, but often stands in opposition to prevailing rule-
systems, incentives and narratives (e.g., neoliberal market orientation, growth-centeredness,

individualism, meritocratic performance focus, disciplinary reductionism; e.g., Ball, 2012;
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Biesta, 2009; Kopnina, 2015; Orr, 1994/2004; Sterling, 2003). In this sense, the medium to low
level of coherent organisational practice and implementation into the macro-level policy
environment as an “add-on” mirror underlying societal paradigms and (implicitly) assumed
purposes of education (e.g., preparation for the workforce, providing grounds for economic
competitiveness, social sorting and allocation; cf. Biesta, 2009; Sterling, 2024; for an exemplary
analysis in England: Greer et al., 2023). In light of these societal paradigms and considering
the theories-in-use (cf. Argyris & Schon, 1978), sustainability still appears to be positioned at
the margins of modern education. Depicting the state of affairs, Sterling (2025, p. 238) refers to
a “worldview blindness” in the debate on ESD. In reflecting on why ESD, as the educational
concept foregrounded by UNESCO and others, falls short of its ambition, he argues that while
the focus often lies on practice and policy, questions concerning the deeper cultural paradigms
and, connected to this, the purposes of education receive less attention. This risks a situation
in which ESD practice becomes “conformative, or at best reformative rather than (as is often
advocated or claimed) transformative” (ibid.), e.g., by taking up dominant neoliberal narratives
and, for example, technocentric, materialist, anthropocentric or reductionist perspectives.
Indeed, if the idea of a whole-system approach was used as an analytical lens to describe the
present state of education, characteristics would, in many places, likely rather include

economic thinking, competitiveness and growth-orientation, among others (cf. Wals, 2020).

As an example, one recurring pattern in the study on sustainability in school education from
the perspective of principals was the individualisation of responsibility in context of
sustainability issues, which is in line with previous research in the field of climate education
(e.g., Kranz et al.,, 2022). This finding is situated in a societal context where widespread
neoliberal narratives suggest an exaggerated accentuation of freedom and responsibility on
the part of the individual, accompanied by a rejection of collective (state) interventions
(Lepenies, 2022). As McKenzie et al. (2015), Niebert (2021) and others have highlighted, the
focusing on the private sphere risks a depoliticising of societal, structural and therefore
political problems (cf. chapter 2.1). At the same time, unsustainability crises (e.g., climate
change, loss of biodiversity, poverty) are often framed as global and therefore highly distant
and abstract problems. As Grund and Brock (2019) have argued, such an epistemic misfit
between the size and characteristics of problems (i.e., global, collective problems) and
solutions (i.e., individualised responsibility for behavioral changes) may lead to demotivation
and low perceived self-efficacy. In effect, the sketched accentuated individualist paradigm
seems to contribute to explaining current patterns in practice and policy, while a shift towards
more collective efficacy and public-sphere action could allow for a better fit between problems

and solutions (cf. also Kranz et al., 2022).
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As this example illustrates, activities at the levels of policy and practice are deeply intertwined
with societal paradigms beyond the education system. Consequently, scholars in the field of
sustainable education and beyond have suggested deeper paradigmatic shifts, as exemplified
by Stephen Sterling’s seminal work on a postmodern ecological worldview (Sterling, 2003) or
the manifold scholars highlighting the relevance of a more relational and holistic paradigm as
compared to widespread technocratic, materialist and anthropocentric perspectives (for an
overview: Walsh et al., 2021). As was highlighted in chapter 1, education and learning, in a
wide sense beyond the formal education system, bear the potential for higher-order (societal)
learning where the structures and worldviews that have brought about current problems can
critically be examined (cf. Barth, 2015; Barth & Michelsen, 2013; Sterling, 2004). In this light,
the contributions in this dissertation simultaneously provide grounds for hope — sustainable
education is wished-for by many and can likely be effective — and serve as a reminder of the
power of dominant paradigms and the resistances to changing the (unsustainable) status-quo.
Following on from this, the question arises what could overarchingly be learned from the
findings in their surrounding research landscape for (more) effective sustainable education?
Since the individual results of each of the four studies were discussed in detail in the respective

manuscripts, the following section focuses on this question from a synthesising perspective.

4.2. Purposive, Experiential, Political and Structural: Learnings for more Effective
Sustainable Education in Supportive Systemic Environments

Three decades after the Earth Summit in Rio de Janeiro (1992), sustainability and SD have,
according to the self-reports of UNESCO member states, diffused widely into the policies and
practices of education systems globally (cf. UNESCO, 2024a). For Germany, the national
context of this dissertation, the reported score for the mainstreaming of ESD currently ranges
between 0.9 and 1 on a scale from zero to one for the four sub-indicators of SDG 4.7.1 (policies,
curricula, training of educators, assessments) (Destatis, 2025c). Yet national survey data among
learners indicates that only around 23% of pupils and students rather (20%) or fully (3%) agree
that their educational institution enables them to make meaningful contributions to solving
the problems of sustainability (Grund & Brock, 2022; similar: Kress, 2025). Such a gap between
rhetoric and practice is present not only within education, as the findings in this dissertation
support, but also in international action on concrete sustainability problems, e.g., in context of
climate change (cf. UNEP, 2025). Internationally, young people are well aware of and highly
worried about the pressing reality of climate change and other sustainability issues, yet lack
trust in sufficient government responses and, associated with this, feel betrayed rather than
reassured (Hickman et al., 2021). In this light, it seems unsurprising that pessimism about the

future, hopelessness and climate anxiety are widely spread among nowadays youth (Grund
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& Brock, 2019; Ojala, 2012, 2016). In the context of education, the face-valid difference between
rhetoric and self-reporting on the one hand, and experienced practice on the other, points to
the necessity for a more evidence-based analysis of the current status, potential effectiveness
and possible drivers of sustainable education. As was outlined in the previous sections, the
four articles in this dissertation attempted to contribute to such a more refined
conceptualisation, operationalisation and empirical assessment. Asking what may be
learnings for more effective sustainable education, the following paragraphs draw on both
insights from the four studies and the state of literature to offer reflections along four
overarching points. Conceived of as impulses rather than a comprehensive list, they suggest
that in order for sustainability in education to become more effective, it may have to become

more (i) purposive, (ii) experiential, (iii) political and (iv) structural.

(i) A Sense of Purpose in Sustainable Education

Reconnecting with the question of purpose in education, as Biesta (2009) invites us to do, can
be done from several avenues. First, it is a matter of political and philosophical debate what
the purpose of education ought to be, i.e., what functions for individuals and societies it serves
(ibid.; Barrett et al., 2006; Nikel & Lowe, 2010). Arguments for sustainability to be highly
compatible with fundamental ideas and functions of education were introduced in chapter 1
with reference to, among others, Klafki’s theory of a general education that empowers learners
to confront epochal key challenges (Klafki, 1996/2007) and the manifold calls by practitioners,
(inter-)national organisations and other policy-stakeholders for action towards sustainability.
These perspectives provide a basis for arguing that, in a world of polycrisis, timely purposeful
education should not only reproduce current societal conditions, but enable learners to
emancipate themselves by forming their own perspectives, and to empower them to contribute
to shaping a future they wish for. This latter focus on the perspectives of learners’ links to a
second way to consider purpose in education: The addressing of what feels relevant and
purposeful to the recipients of education themselves. Surveys over the past decade have
repeatedly found that issues related to sustainability are of high relevance to youth (e.g.,
Hickman et al., 2021; Ipsos European Public Affair, 2025; PwC, 2024; UNESCO, 2021b). Across
the ages of lifelong learning, 80% of people globally responded as part of the UN People
Climate Vote (n ~ 73,000) that they want their countries to do more on climate change (Flynn
et al., 2024; cf. also Andre et al., 2024). Focused on education, 80% of respondents further
expressed that they wished schools in their countries would give more emphasis to climate
education (ibid.). This is consistent with the desires expressed by principals as highlighted in
this dissertation (Holst, Brock, et al., 2025). As Brock and de Haan (2024) have pointed out,
focusing on sustainability in education therefore means taking learners seriously in their

experiences, worries and priorities, and linking what is learned more directly to the lifeworld
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and salient emotional experience (cf. also Brock, Grund, & Holst, 2025). In an era marked by
climate change, biosphere degradation, social inequality, geopolitical conflicts, disinformation
and polarisation, the question is consequently no longer whether to address sustainability, but
how to do so purposively. In fact, and sometimes less at focus, a transition towards
sustainability can imply far-reaching opportunities for a tangibly better future: Studies on
human wellbeing and contentment have found that people who find purpose in contributing
to a more just society feel more satisfied with their lives overall (Schnell & Danbolt, 2023). And
a survey in the G20 states found that 74% of respondents believed that “human health and
wellbeing are closely connected to the health and wellbeing of nature” and 66% agreed that
“addressing climate change and environmental damage can bring many benefits to people” (Ipsos,
2024, pp. 18-19). In line with this, the findings in study 3 not only point to the effectiveness of
sustainability experience with respect to learning outcomes, but also to a link with the personal
wellbeing of learners and educators (Holst, Grund & Brock, 2024). This is consistent with a
focus on sustainable wellbeing which is increasingly emphasised both in the sustainability
sciences (e.g., O'Mahony, 2022; Raworth, 2018; Rockstrom et al., 2023) and as a positive and

motivationally aspiring narrative for ESD (Haan et al., in prep.).

In a nutshell, the first learning from this dissertation is quite simple: If education is to be more
effective in empowering learners by endowing them with the capacities and capabilities to
address sustainability problems, a reorienting of purpose, and therefore of priorities, is
needed. As highlighted in the last section, sustainability in education currently tends to
become reined in by dominant economic worldviews and conceptions of the purpose of
education (cf. Sterling, 2024). This is also apparent in the perspectives of school leaders: At the
time of surveying, 57% of school principals at German higher secondary schools saw the strong
orientation of everyday school life towards exams and performance as a central hindering
factor for sustainability at schools, and over 70% of principals describe the fact that other tasks
and demands have higher priority as a challenge (Holst, Brock, et al., 2025). Systemically, such
reorientation would imply shifting from sustainability as an underprioritised additive
towards sustainability as an orienting principle of quality education (ibid.; Holst, Singer-
Brodowski, et al., 2024). While such a systemic shift likely requires active higher-order learning
(cf. Barth, 2015) among policy-makers and administrators, there is, already in the present state,
space for repurposing at the local level: At and around educational institutions, the WIA, as
conceptually synthesised, operationalised and assessed in this dissertation, can function as a
vehicle for experimenting with directly tangible purpose shifts. Understood in this way, the
WIA links in different ways to the layers of learning highlighted by Sterling (2010) in response
to the debate on ESD 1/2 (cf. chapter 2.1). At the level of basic learning (ESD 1), the experience

of descriptive norms and default ways of acting in a WIA seem to be a central factor in

56



predicting the sustainable behaviour of involved individuals (cf. study 3; Holst, Grund, &
Brock, 2024). In terms of second-order learning (ESD 2), the participative approach specifically
aims to motivate and empower learners as active and critical individuals and citizens capable
of reflecting upon the assumptions underlying societal challenges and of approaching them in
their own ways (cf. study 2; Holst, 2023; supported by the findings in study 3). If viewed as a
way to provide space for collective experimentation with and implementation of alternative
purposes and paradigms (cf. also study 4; Holst, Brock, et al., 2025), the WIA may further be
considered an arena for third-order reflexive social learning (cf. Barth, 2015; Sterling, 2010). In
this way, educational institutions can utilise the WIA not only as a framework for more
coherent organisational development in times of unsustainability, but as a way to experiment
with a concrete reordering of purposes. That this opportunity seems to exist not only shows
in the data — 36% of principals describe that sustainability is already a frequent, very frequent
or omnipresent theme at their schools — but also in manifold practical examples worldwide

(e.g., Mathie & Wals, 2022).

(ii) Moving towards Experiential, Situated and Holistic Sustainability Learning

As the concept of WIAs invites a rethinking of the purpose of and practice at schools,
universities and other contexts of learning, it certainly supports an alternative to the default
way of addressing knowing: While much of current education focuses strongly on
propositional knowing (exemplarily using the heuristic by Heron, 1992), advocates of WIAs
to sustainability frequently refer to the importance of experiential, situated and practical
knowing as critical to holistic and effective learning (e.g., O’'Donoghue et al., 2018; Rieckmann,
2018; UNESCO, 2017a; overview in this dissertation: Holst, 2023). As the first large-scale
application of the WIA-Scale in this dissertation indicates, such a more holistic perspective that
considers not only content, but the socio-physical context and engaged, relational ways of
learning, seems highly effective in terms of motivating and empowering learners and
educators for sustainability (Holst, Grund, & Brock, 2024). Looking back at theories of
experiential, situated and engaged learning, these conceptual characteristics and empirical
findings strongly link to the works of John Dewey (e.g., Experience and Education, 1938). For
Dewey (1938, p. 43), “experience is always what it is because of a transaction taking place between an
individual and what, at the time, constitutes his environment”. With the concepts of continuity,
building on the past, leading to purposive growth, and interaction foundational to experience,
learning in the educational philosophy of Dewey is a highly social, interactive, situated and
real-world oriented process. The emphasis on continuity further highlights the relevance of
(in-)consistency between subsequent experiences (e.g., learning about the impact of nutrition
on climate change in class, to subsequently finding no plant-based option as part of the lunch

offerings). Studies on the “hidden curriculum” and the relevance of informal learning have
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repeatedly supported such a notion of an educational institution always educating, whether
intentionally or not (e.g., Barth et al., 2012; Gramatakos & Lavau, 2019; Winter & Cotton, 2012).
Meaningful local embedding thereby refers not only to socio-physical situatedness directly at
educational institutions (e.g., schools, universities, libraries, museums), but also to the
lifeworld experiences in local communities and networks which can, in this light, be seen as
real-world learning landscapes (Henderson & Tilbury, 2004; McMillin & Dyball, 2009;
Shallcross et al., 2006). Considered as a process involving meaningful social and physical
interaction, policy and practice engaging with WIAs may, in the future, thereby focus even
more explicitly on connecting to the manifold socio-emotional dimensions of learning that are
increasingly recognised in their imperativeness (Grund, 2025; Grund et al, 2024).
Summarising the second overarching learning, it seems plausible that sustainability learning
can become considerably more effective if a stronger emphasis is put on the socio-physical

experience, local situatedness and a more holistic approach to learning.

(iii) Approaching Sustainability as what it is: Political

At least within the realm of environmental problems, most sustainability issues fit under what
Garrett Hardin already in 1968 described as the “Tragedy of the Commons”, i.e., how common
finite resources are depleted or destroyed based on individual, often rational self-interest. As
decades of research on the governance of commons has indicated, such problems of collective
irrationality can be resolved through the establishment of rules based on collective decision-
making, both locally (e.g., Ostrom, 1990/2015) and globally (e.g., the CFC ban, climate treaties).
As manifestations of past collective decisions, current physical and social (infra-)structures
(e.g., fossil-based heating and transportation, normalised ways of acting) further define access
to opportunities and create lock-ins and path dependencies (Albarracin et al., 2024; Driscoll,
2014; Goldstein et al., 2023). Yet while the collective nature of many sustainability problems is
widely known, findings in this dissertation and other studies indicate that in education, moral
responsibility for action towards mitigation is often attributed to individuals and their
behaviours (Holst, Brock, et al., 2025; Kranz et al., 2022). It is, as a third overarching point to
be made, therefore argued that it is critical for effective sustainable education to approach
problems of unsustainability as that which they are: Collective, often structural and as such,
highly political in terms of collective decision-making (cf. e.g., Hakansson et al., 2018; Niebert,
2019, 2021). This is, importantly, not to imply that behavioural changes were generally
unimportant (e.g., on types of sustainable consumption, Geiger et al., 2018), but to highlight
the interplay between individuals and their structural environment. In an evaluation of the
effects of education on sustainability, Niebert (2021, p.13) concludes that “education can
contribute by strengthening the political participation of learners and enabling them to question the

mechanisms that have led to an overload of the planetary boundaries and to point out alternative courses
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of action”. This aligns in with other calls for a stronger emphasis on political literacy in relation
to sustainability in education (e.g., Huckle, 2009; Overwien, 2025; Rieckmann, 2026). As
outlined in chapter 2.1 with reference to the Beutelsbach Consensus, empowerment for
political participation is here understood as emancipatory, not following specific political
parties but focused on supporting learners in becoming active citizens capable of involving
themselves in decision-making on collective issues (cf. Niebert, 2021). Policy-making can
support such a notion not only by generally strengthening political and citizenship education,
but also by clarifying that the prohibition on overwhelming learners and the principle of
controversy in political education do not in fact imply a requirement for neutrality (cf.
Breitenmoser et al,, 2024; A. S. Christensen & Grammes, 2020). Instead, there is, in many
countries, even an obligation for state-employed teachers and lecturers to position themselves
along the values engrained in the respective constitution (e.g., for human rights or against
discrimination). In terms of organisational practice, educational institutions are highly suitable
learning contexts that can both invite reflection on shared and conflicting values and provide
spaces for the learning of democratic participation in a local microcosm (cf. Hakansson et al.,
2018). Indeed, when considering the international literature on WIAs (Holst, 2023),
participation is considered a core principle in virtually all publications. However, this is often
not explicitly connected to the development of political literacy. As an approach that
deliberately focuses on collective action, there is arguably much potential in the concept of a
WIA to open formal and informal spaces for critical reflection, democratic engagement and
transformative learning (on the latter, cf. Singer-Brodowski, 2016; Singer-Brodowski et al.,
2022). While the interviews conducted with principals suggest that such a focus is currently
barely set (Holst, Brock, et al.,, 2025), it may provide a valuable antidote to the ascribed
individualisation of responsibility and instead, foster collective responsibility and agency (cf.
Kranz et al., 2025). This perspective is not new either, again going back to Dewey (1916,
Democracy and Education) and various others, but seems ever more important in a time in which

populism and political polarisation are rising once again.

(iv) Creating the Conditions: On the Relevance of Structures and Standards

In social psychology, human behaviour is understood as a product of the reciprocal interaction
between individuals” attributes and the environmental conditions around them (e.g., Bandura,
2001). Reviewing the determinants of behavioural changes across sectors, Albarracin et al.
(2024) found that it does not appear to be changes in beliefs, attitudes and knowledge among
individuals, but rather their habits and access to behavioural options that are most impactful.
This is in line with research from other fields, such as on health behaviour (Cohen et al., 2000)
or more generally within the cultural sciences (e.g., Hansen, 2011), highlighting the influence

of structural factors and standards (formal, informal) on behavioural patterns. Seen in this
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light, it is not surprising that in an education system where sustainability and ESD are mostly
implemented as an “add-on” (study 1), it is often incoherently practiced (study 3) and
responsibility lies on the shoulders of single engaged individuals (study 4). Consequently,
based on the analysis of documents in the German education system, we have argued that
“[a]lthough integration in structures involves more than anchoring in documents (e.g., mental
structures), these formalizations set a frame for human action, provide orientation and are therefore an
important lever for changing practice” (Holst, Singer-Brodowski, et al., 2024, p. 3920). Not only
laws, curricula, assessment frameworks, but also available resources (e.g., funding, personnel),
infrastructure (e.g., built learning environments), routines (e.g., the way in which days are
structured), metrics of performance (e.g., grade orientation) and indicators of system-success
(e.g., graduation rates) set and communicate what is ‘normal” and expected within education.
To normalise sustainability, i.e., to develop a culture of sustainability in education (cf. Holst,
Fritz, et al., 2025), would thus necessitate redesigning rules, narratives, incentives and
infrastructures in education. Linking back to the elaborations in chapter 2 on education as a
process of empowerment rather than indoctrination, this may also be viewed in light of
arguments made based on the capabilities approach: In the works of Martha Nussbaum,
combined capabilities are considered a combination of internal capabilities (e.g., competencies
and capacities) with suitable external conditions that allow for enactment (e.g., supportive
(infra-)structures, legal circumstances) (Nussbaum, 1987; applied to sustainable education:
Brock, 2022). Viewed in this way, the setting of conditions for sustainable education may be
viewed as the creation of opportunity spaces for participatory and empowering educational
processes. Linking this focus on conducive conditions (e.g., structures, standards) to the first
learning on connecting more strongly to the question of purpose in education, the ambitions
for sustainability in education (chapter 1) call for a new perspective on quality education as
inherently sustainable, i.e., a sustainable quality education (cf. Barrett et al., 2006; Hopkins et
al., 2020; Laurie et al., 2016; Nikel & Lowe, 2010). Along with a fundamental reprioritisation,
such a perspective not only emphasises the reorienting of quality development and quality
assurance systems (Ryan & Tilbury, 2013), assessments (Fischer et al., 2025) and metrics of
performance (Briickner et al., 2025), but also the deliberate creation of more open spaces for

democratic participation and engagement.

Towards Purposive, Experiential, Political and Structural Sustainable Education

Glancing across central learnings for (more) effective sustainable education, one overarching
takeaway may be: Simply upscaling current activities on sustainability in education, i.e.,
adding more of the same, would likely not be an adequate response to the pressing reality of
social and ecological crises. Early diagnosed with a nature-focused take by David Orr

(1994/2004) and later further substantiated by Sterling (2003) and others, the empirical
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contributions in this dissertation support the view that societal problems of unsustainability
are deeply engrained in the paradigms, purpose, policy and practice of modern education.
This is exemplified by a considerable rhetoric-action gap (already Vare, 2014), a lack of
supportive enabling conditions and empowerment of educators (Holst, Singer-Brodowski, et
al., 2024), low prioritisation and reliance on fragmented projects and engagement by
individuals as well as by widespread rules-in-use and mindsets that impede sustainability
(Holst, Brock, et al., 2025). Yet, together with other scholarly contributions over the past years,
the dissertation also contributes to a higher specificity of what may be part of change in
education that may not only lead to more effective policy and practice, but also considers the

reorientation of paradigms and purpose beneath.

One such underlying question concerns the narration of envisioned futures: While “the future’
is nowadays often associated with far-reaching digitisation and social, geopolitical and
environmental crises, this may also signal a contemporary crisis of hope, self-efficacy and of
the binding power of positive and motivational visions for the future (cf. Grund & Brock, 2019;
Wals, 2020). The abovementioned finding that only around a quarter of youth currently feel
(rather) empowered by their educational institutions to contribute meaningfully to a more safe
and just future (Grund & Brock, 2022; similarly: Kress, 2025) points to the roles that education
has, and could have, in such a transition. The concept of WIAs as synthesised and further
operationalised in this dissertation may thereby act as a seemingly highly effective vehicle to
experiment with a concrete reprioritisation of purposes. The notion of WIAs further invites
practitioners and policy-makers not only to reconsider the “why’ in education, but also to
apply a more integrated perspective on learning, connecting socio-emotional and cognitive as
well as conceptual and experiential, practical and participative approaches. In addressing
societal and structural issues as such, this is connected with a view of educational practice as
a space for active and collaborative learning of democratic citizenship. Allowing for a better
fit between the size and constitution of problems and their solutions (cf. Grund & Brock, 2019),
it has been argued that educational institutions can become microcosms not only of a
sustainable society (Sterling, 2003), but of active democracy (cf. already Dewey, 1916). Instead
of moralising sustainability as solely a matter of changes in individual behaviour (Kranz et al.,
2022), education may empower learners to reflect upon and discuss the worldviews as well as
political and economic decisions that brought current crises about and learn ways to envision
alternative pathways and participate in their shaping (cf. also Niebert, 2019, 2021). To develop
systemic environments conducive to an effective empowerment of learners, it has further been
highlighted that not only the integration in documents and manifestation in resources,
infrastructures, routines and performance measures is necessary, but that a larger shift of

priorities towards sustainable quality education would be essential. Further questions
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associated with such a shift are outlined, together with pathways for further research, at the
end of this discussion. Before this, the following section lays out reflections on both the
contributions and limitations of the overall dissertation, focusing particularly on indicator
development, methodological and quality criteria related considerations, engrained

normativity and on my own positionality.

4.3. Measuring Sustainable Education: Reflections on Contributions and Limitations

In the wider frame of research on the status, effectiveness as well as drivers of and barriers to
sustainable education, this dissertation offers conceptual, methodological and empirical
contributions at the levels of systemic policy integration and organisational practice (macro,
meso; cf. Rode & Michelsen, 2008). It further assesses links between sustainability experience
at educational institutions with learning outcomes at the micro-level. The research is thereby
embedded in more than two decades of work on the development of valid, reliable as well as
relevant, facilitative and feasible indicators for sustainability in education (a recent overview:
Brock, Waltner, & Rabinowitz, 2025). Reflecting on contributions and limitations, the following
paragraphs highlight the boundaries of the work by emphasising a range of other studies on
relevant indicators, and discuss the overarching methodological approach with its strengths

and weaknesses, inherent normativity and my own positionality.

A Contribution to an Increasingly Differentiated Field of Indicators

As was outlined in chapter 2, much of the early work on indicators for sustainable education
has, as the global indicator for SDG 4.7.1, been criticised for a lack of reliability and validity,
among others, as it was mostly based on countries’ self-reporting. In recent years, an
increasingly differentiated field of methodological approaches and datasets have been
proposed to address different sub-fields and stages of education. At the level of learning
outcomes, links have been strengthened to the field of environmental and sustainability-
related psychology, focusing on constructs like changes in attitudes, motivation, agency and
self-efficacy as well as behavioural changes (e.g., Grund & Brock, 2020, 2022; Olsson et al.,
2020; Spliesgart et al., 2025) — some of which were utilised in this dissertation by assessing links
between experienced sustainability as a WIA and learning outcomes (Holst, Grund, & Brock,
2024). Further, and connected to this, a number of frameworks have been developed to assess
competence development among learners and educators (e.g.,, Annelin & Bostrom, 2023;
Gunther et al.,, 2022; Redman et al., 2021; Sass et al., 2022; Waltner et al., 2019; White et al,,
2023). At the input-level, studies have focused on the availability of resources (Labanino et al.,
2022) or, in the realm of document analyses, specifically at further training for educators

(Waltner et al., 2018) or have adapted the procedure to other regional contexts (Breitenmoser
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et al., 2026; Haan, 2021; Krah et al., 2021). At the meso-level of educational institutions, a
certification-based output-indicator was further suggested and, in Germany, included in the
national sustainability strategy (Hemmer et al., 2024). A range of self-assessment tools also
exist for different types of educational institutions (Fischer et al., 2015; Urbanski & Filho, 2015).
More recently, sustainability has been included in rankings of higher education institutions
(on challenges and opportunities: Veidemane, 2022). While most of these works, as the ones in
this dissertation, focus on some form of formal education, it is important to note that indicators
are also being developed and applied in the wide field of non-formal education and learning
(exemplarily in Germany: Brock & Grund, 2020; Widany & Schulte-Siidbeck, 2025). As this
incomprehensive overview highlights, there are numerous angles from which the key
questions under consideration may be approached. The dissertation adds to this increasingly
differentiated field by contributing approaches and empirical assessments of systemic policy
integration and organisational practice at the level of full national education systems, taking
Germany as an exemplary case. Such a birds-eye perspective can, as a characteristic of systemic
monitoring approaches (Ioannidou, 2010), allow for the analysis of large-scale patterns, trends
and effectiveness. In consideration of this general positioning of the work in the field of
empirical assessments on sustainability in education, the following section discusses

overarching methodological strengths, weaknesses and learnings.

Methodological Strengths, Weaknesses and Learnings

With the focus set on the system-level and large-scale patterns, the empirical studies in this
dissertation contribute to a better comprehension of the ‘big picture’ of sustainability in
education. This implies, on the other hand, that individual contexts with specific histories,
actor constellations and local cultures were not the focal point of analysis. As noted in the
systematic review on WIAs (Holst, 2023), local specificity is highly relevant to the concrete
transformation processes associated with a sustainable education paradigm (for more context-
specific analyses in different areas of education, see exemplarily Mogren & Gericke, 2019;
Niedlich, Kummer, et al., 2020; Robinson et al., 2023; Sylvestre et al., 2013). Conversely, at the
systemiclevel, the four studies in their individual ways each attempted to increase the validity,
reliability, replicability and comparability of assessments. Concerning validity, the conceptual
framework for evaluation of SDG 4.7.1 at the input-level, the concept synthesis of WIAs as
well as the operationalisation of WIAs for assessments with learners, educators and leaders
allow for a more concrete and comparable description of what a systemic integration and
organisational practice of sustainability entails. In specifying the conceptual basis for
assessments, the articles thereby contribute to stimulating debate about what exactly is

meaningful to measure when it comes to sustainability in education. In terms of reliability,
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replicability and comparability, the methodological frameworks as developed and applied
attempt to contribute to more systematic, less biased and more easily reproducible and
comparable assessments. Concerning transferability to other contexts, it may be argued that
the resources needed for the presented assessments are not available in all contexts. While this
is a valid criticism, particularly for national-scale surveys and document analyses with a large
corpus of data, the scalability of the approaches may also be considered a strength: The WIA-
Scale, for example, can be used not only for national or international-scale assessments, but
also at a regional level, in specific areas of education or in individual educational institutions
- not only for quantitative assessments of the status quo and developments, but also as a
reflexive tool for organisational development (cf. Holst, 2024; Holst, Grund, & Brock, 2024).
The same may be argued for the conceptual and methodological framework of the document
analysis, which can also be used at other scales and for other than monitoring purposes (e.g.,
in regional assessments, within municipalities, as part of an organisational self-assessment; cf.

Holst, Singer-Brodowski, et al., 2024).

Although the instruments are designed to reduce bias through systematised assessments, a
certain degree of bias persists and warrants reflection, particularly in the interpretation of
findings. For example, social desirability biases are hard to avoid in direct assessments of the
status quo of sustainability when asking individuals who are professionally involved with or
in other ways emotionally connected to what is being assessed (e.g., educators, leaders; cf.
Holst, Brock, et al., 2025; Holst, Grund, & Brock, 2024). One way to mitigate this risk, at least
in the context of educational institutions, lies in the questioning of learners rather than
educators and leaders on what they experience as well as in the contrasting of perspectives of
different groups of stakeholders. Also, assessing the current status alongside a desired status
may reduce biases to over-report on the status-quo. In terms of the finding that educational
stakeholders have a high desire for sustainability (similarly found by Grund & Brock, 2022;
Kadji-Beltran et al., 2013), this likely also reflects a high overall awareness and agreeance to
the abstract idea of sustainability in the general public (for Germany: Frick et al., 2025). As is
widely known, this general support for the idea of sustainability does not simply translate to
either behavioural changes or to support for sustainability-oriented politics (cf. Portus et al.,
2024). Consequently, it is important to note that what cannot be inferred from the data is how
individuals manage to beneficially combine or, if this is not possible, prioritise among different

objectives (e.g., sustainability, economic prosperity, individual fulfillment).

As it comes to potential researcher biases, a range of measures were taken in each of the four
studies to mitigate biases (cf. also the following section on positionality and normativity). For
example, members of the German ESD expert fora were included in the selecting of the

relevant document groups for the document analysis, and external experts were involved to
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evaluate the descriptive findings along a standardized evaluation template, thereby distancing
ourselves as authors from the evaluation of descriptive findings. Further, learners, educators
and stakeholders from civil society, policymaking and administration were included in the
expert review as part of the systematic review on WIAs as well as in the development and
validation of the WIA-Scale. While such active involvement of relevant stakeholders likely
increases validity, reliability and generalisability, the idea behind this may in the future be
taken further across different indicator domains. Viewing indicators on sustainability in
education even more as a product of transdisciplinary knowledge integration can support the
creation of more socially robust and practically relevant knowledge (cf. Nowotny, 2003; on
ESD indicators: Brockwell et al., 2022). As for national monitoring frameworks, it is important
to note that such frameworks require a combination of assessment across different stages of

education, indicator levels and types to provide a robust evidence base.

Research Setting and Positionality

One of the settings in which such a combination of indicators is being developed and assessed
for a national education system is the setting in which this dissertation was written: the
national ESD monitoring for Germany at Institut Futur (Freie Universitat Berlin). Established
in 2015, the ESD monitoring is led by Prof. Dr. Gerhard de Haan, who serves as the scientific
advisor to the UNESCO “ESD for 2030” programme and the National Platform on ESD in
Germany. The latter functions as a central coordination body for sustainability and ESD in the
German education system. It is chaired by the Federal Ministry of Education, which is also
funding the national ESD monitoring. The monitoring team is, as part of its work, actively
involved in the scientific advisory to the national ESD policy networks (e.g., the National
Platform, expert fora, partner networks). In this role, the ESD monitoring understands itself
not only as a critical observer but also as constructively and supportively engaged (cf. Singer-
Brodowski et al., 2021; Laessge et al., 2013). This setting at the science-policy interface
necessitates a reflexive positioning in differing roles, within relationships and concerning
one’s own and others” normativity, which we have reflected upon systematically inter alia as

part of a collaborative autoethnography (for details, cf. Seggern et al., 2023).

Specifically, regarding normativity, the subject under study in the sustainability sciences, and
thus also in this dissertation, is inherently and explicitly normative in its link to sustainability
as a concept of social and environmental justice (cf. Ziegler & Ott, 2011). The use of the very
concept of sustainability thereby warrants continuous reflection, considering its different uses
in different contexts and by different stakeholders (cf. the introduction to the used concepts of
sustainability and SD in chapter 1). Focusing on the role of normativity in science, scholars like

Vogt and Weber (2020) argue, drawing on debates in scientific theory and ethics of science,

65



that values are not only engrained in explicitly normative fields (e.g., health, economics,
education, sustainability), but are both unavoidable and, if considering ethics of responsibility
a relevant quality criterion, desirable in all disciplines. Specifically, they argue that values, and
thus normativity, are widely present in the constitution of research interests, questions and in
the choice of theoretical, conceptual and methodological frameworks (in detail: Vogt, 2019).
Rather than pretend to conduct value-free research, arguments are made for transparency and
reflexivity about normativity as a quality criterion (cf. Seggern et al., 2023) as well as for the

use of concrete measures to reflect upon and avoid potential biases in the research process.

In fact, my involvement with research in the field of sustainability transitions is motivated by
an interest in contributing to a more socially just and environmentally viable future. Aware of
this positionality and, at the same time, my understanding of scientific research as a process
of rigorous, systematic knowledge production bound to scientific quality criteria (e.g., validity,
reliability, reproducibility, comparability), a range of measures were deliberately taken to
mitigate potential biases in the research process (cf. the preceding sections). From a philosophy
of science perspective, the dissertation combines elements of critical rationalism (e.g.,
falsifiability) and hermeneutics (e.g., as part of rule-bound qualitative content analyses). The
research is thereby understood as deliberately positioned in interaction with society, for
example, when immanent critique is formulated based on comparisons between set objectives
and observed policies and practices (on immanent critique, cf. Jaeggi, 2013). Viewing scientific
research — in line with the principle of fallibilism — as a systematic process of producing
provisional knowledge, the dissertation invites further research to critically engage with the

conceptualisations suggested, methodological approaches developed and findings presented.

4.4. Implications for Future Research on Sustainable Education and Learning

The articles in this dissertation have attempted to contribute to a refined conceptualisation of
the systemic policy integration and organisational practice of sustainability in education, more
valid and reliable methodological frameworks for assessments and an enhanced evidence base
on the status and effectiveness of as well as challenges and drivers for sustainability. In
hindsight, there are elements to improve, open-ends and implications for future research that
can be derived from the outlined reflections. The following paragraphs thus sketch pathways
and questions that may be of relevance to the further evolving research agenda on sustainable
education and learning. These considerations are structured in three sections, focusing on (i)
the general notion of sustainable quality education and learning, (ii) concrete implications
concerning education systems and educational institutions and (iii) opportunities for transfer

beyond what is usually perceived as education.
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As to the notion of quality education and learning becoming inherently sustainable, both
conceptual and empirical questions arise. To date, arguments for sustainability as a pillar of
quality education have suggested that a reordering of priorities in how quality is understood,
developed and assured is necessary for education to become truly sustainable (e.g., Fischer et
al., 2025; Holst, Brock, et al., 2025; Hopkins et al., 2020). Sustainable quality education can
thereby be viewed as education and learning that entails the purpose, policies and practices to
enable people with the capacities and capabilities to not only confront key challenges of our
time, but to become involved in the shaping of a tangibly more safe and just future. Yet while
initial studies have addressed the relation between sustainability and concepts of quality
education (Laurie et al., 2016; Nikel & Lowe, 2010), the notion of sustainable quality education
and learning requires further specification: How does sustainability, as a paradigmatic,
normative orientation, relate to other principles and purposes of quality education (e.g.,
effectiveness, efficiency, equity, responsiveness; Nikel & Lowe, 2010; qualification,
socialisation, subjectification; Biesta, 2009)? What tensions and mutual benefits exist between
sustainability and other objectives desired in modern societies (e.g., integration into labour
markets, empowerment for citizenship, social mobility)? What are the current dominant
paradigms and enacted purposes in education and how do they, normatively and in concrete
practice, impair or support sustainability (e.g., effects of neoliberal beliefs and competitive,
meritocratic thinking)? As these exemplary questions indicate, a refined conceptual
consideration of sustainable quality education may require a combination of conceptual and
empirical work across different disciplines (e.g., in reviews, interviews, surveys) as well as
transdisciplinary research and practice including the voices of key stakeholders in education

systems (e.g., as part of Delphi studies, participative action research).

Keeping these general considerations of sustainable quality education and learning in mind,
the following lines zoom in on more concrete implications for research on national education
systems and educational institutions. As was highlighted, the developed and introduced
indicators have, in this dissertation, been applied only to the exemplary national context of
Germany. They and similar approaches are, however, transferrable to other regional, national
or international contexts, which would allow (i) for comparative analyses that account for
regional differences (e.g., historical, socio-cultural) and (ii) for more generalisable data on the
status, effectiveness and relevant conditions to be gained. Specifically, analyses of different
policy regimes and context-specific instruments, for example building on the SDG 4.7.1
framework, may help to identify patterns in framework conditions and practice at the system
level or concerning specific sub-indicators (an application in Swiss teacher education:
Breitenmoser et al., 2026; an assessment of patterns in higher education curricula: Weiss, Barth,

& Wehrden, 2021). This, in turn, may in the future help to more clearly guide the development
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of context-sensitive and effective policy instruments (e.g., regulatory, incentive-based, agenda-
setting and communication, capacity building). Linked to the notion of sustainable quality
education, such analyses may also focus specifically on assessing how sustainability is
integrated and operationalised in quality development and assurance (e.g., assessments (cf.
Fischer et al., 2025) and quality systems (cf. Ryan & Tilbury, 2013)). In linking analyses of
systemic enabling conditions for sustainable education (e.g., availability of time and resources,
political support, fitting infrastructure) to assessments of concrete educational practice and
experience (e.g., through large-scale surveys with learners, educators and leaders), future
research may thereby more clearly identify opportunity structures under which sustainable
education is likely effective. In this, not only (un-)favourable conditions, but also the role of
resistance to change at different levels requires consideration — research which is also

continued as part of the national monitoring on ESD in Germany.

Concerning the concept of WIAs and its application within the formal and non-formal parts
of education systems, the studies that make up part of this dissertation have contributed to a
refined conceptualisation, operationalisation and improved assessment instruments. Yet there
are elements to improve and pathways for future developments. In future studies, I would,
among other things, more clearly and explicitly delineate the use of the terms institution and
organisation (cf. chapter 2.3). While the term ‘institution” was used in some instances as a
shorthand for educational institutions (i.e., places and contexts where people gain education),
the explicit differentiation between organisations and institutions (i.e., social systems of rules
and norms that structure human behaviour) can enable not only more specific consideration
of the manifold relevant organisational contexts and conditions, but also transferability to
other social institutions. Focusing on the former, organisations associated with what is widely
perceived as formal or non-formal education, the debate on WIAs has so far been concentrated
largely around schools and higher education institutions (Holst, 2023). Thus, there is extensive
opportunity for enhancing the work on WIAs in the fields of vocational education and training
(VET) as well as in formal and non-formal adult education (e.g., Buckbesch & Heinen, 2024;
Staudinger et al., 2026). A focus on socio-physical learning environments for adults (e.g., in
VET or non-formal education) is thereby highly relevant, not least because it is adults, not
youth, who are in positions of responsibility today, making important political and economic
decisions that will shape the common future (cf. chapter 2). In line with a focus on decision-
making in the public sphere, the studies in this dissertation have pointed to the potential for
educational institutions following a WIA to act as spaces for participatory, democratic learning
and collective action, where political literacy can be learned in practice (linking back to Dewey,
1916, 1938). Future research on organisational sustainability in education may thus draw on

the conceptual works that link democracy and citizenship education with sustainability
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learning (e.g., Huckle, 2009; Kenner & Singer-Brodowski, 2024; Niebert, 2019; Rieckmann,
2026) to empirically assess links between sustainability- and democracy-practice and learning
outcomes within and around educational institutions. This may, for example, imply the
inclusion of sustainability indicators (e.g., the WIA-Scale, sustainability competencies) in
assessments of democratic education and vice versa (e.g., of democratic participation and
political literacy in studies on sustainability). Strengthening this connection in assessments
may further help to alleviate the widespread mindset of viewing sustainability action as a
matter of mostly individual behavioural changes (Holst, Brock, et al., 2025; Kranz et al., 2022).
Further concerning possible effects of a WIA, future studies may also draw on the discussed
benefits and trade-offs with other dimensions of quality education. Specifically, surveys may
address this by assessing relationships between, for example, organisational sustainability

learning and other basic competencies (e.g., languages, MINT, emotional competence).

Beyond what is widely perceived as (non-)formal education, there are, as was highlighted
above, implications from the articles that may be transferrable to other contexts of (societal)
learning. Considering that the findings on the effectiveness of a more holistic, situated and
participative sustainability experience are in line with research in social and environmental
psychology (e.g., Cialdini & Jacobson, 2021; Fritsche et al., 2018) and cognitive sciences (e.g.,
Barsalou, 2008; Fugate et al., 2019), an apparent next step would be the transfer to other types
of organisations (e.g., ministries, hospitals, companies, nonprofit organisations). Beyond
organisations, future studies may also consider (un-)sustainability experience of public
infrastructure (e.g., mobility, energy, public spaces) as well as societal institutions beyond
specific organisations (e.g., government, cf. T. Christensen, 2024; religion or the economy).
Such a perspective on sustainability experience in the public domain may contribute to a better
understanding of structural defaults (cf. German Council for Sustainable Development, 2024)
and associated social and societal learning processes. Future studies could, in this context,
further assess whether and how experiences of sustainability in local environments, public
spaces and societal discourses are related to sustainability-related self-efficacy and motivation,
trust in societal institutions and peoples’ outlooks on the future. Considering that international
data suggest that people tend to considerably underestimate others” willingness to act for
sustainability (Andre et al., 2024), future research may thereby contribute to a refined

understanding of the apparent gap between collective potentials and real-world outcomes.
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5. Conclusions

In a nutshell, the findings in this dissertation indicate that high-quality sustainable education
is desired by central stakeholders, likely effective in empowering learners and educators, but
far from default in both policy and practice. This gap between aspirations and reality is
mirrored in dominant societal paradigms and widespread conceptions of the purpose for
education, favouring economic growth, competitiveness and individual fulfilment over
collective wellbeing and environmental integrity. Such divergence between espoused theories
and theories-in-use (Argyris & Schon, 1978) also shines through the journey that this
dissertation has been. As an interdisciplinary project, conducted by a researcher with a
background in both the natural- and social sciences, it is not too much to say that this
dissertation did not fit easily into the discipline-oriented system of science- and higher
education. The frictions that I have experienced as a result of the gap between the rhetoric of
interdisciplinary science and present departmental practices connect me to practitioners and
policy-makers committed to timely quality education who at times feel discouraged by the
conditions around them. While this experience is wholly anecdotal, the dissertation set out to
make systematic contributions to a more nuanced conceptualisation, operationalisation and

assessment of systemic integration and organisational practice of sustainability in education.

In light of a reliance on self-reporting in international monitoring and a lack of methodological
frameworks for large-scale scientific assessments of sustainability at the macro- and meso-
levels of education systems, the four studies in this dissertation each attempted to increase the
validity, reliability, replicability and comparability of analyses. With all of their limitations (cf.
sections 3.2.1-3.2.4 and 4.3), I hope that the studies contribute to making the applied concepts
(e.g., systemic policy integration, WIAs in organisational practice) more salient and thereby,
more easily debatable within academia, policy-making and practice. By proposing ways to
specifically operationalise indicators, it may become easier to not only report on the status and
progress made, but also to more transparently consider how data is derived and interpreted.
By this, the studies may provide an impetus for further debate on how to conceptualise and
measure the status and quality of sustainability in education not only in a valid and reliable,

but also in a relevant and meaningful way (cf. Brock, Waltner, & Rabinowitz, 2025).

As to overarching learnings for a potentially more effective sustainable education, four central
lines of argumentation were laid out in the joint discussion. First, the relevance of a stronger
link between sustainability and questions relating to the paradigms and purposes underlying
policy and practice of education was highlighted. At the systemic level, this is associated with
a focus on integrating sustainability as an orienting principle into the conceptualisation and

assessment of quality education. At educational institutions, the concept of WIAs is further
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suggested to be developed as a way of experimenting with locally tangible purpose shifts,
providing an arena for reflexive higher-order social learning (cf. Barth, 2015; Sterling, 2010).
Connecting to such local embeddedness, the second implication focused on moving towards
more experiential, situated and holistic sustainability learning. While much of current
education focuses on propositional knowing (cf. Heron, 1992), the findings on the effectiveness
of WIAs provide further grounds for arguing for more engaged and relational learning
grounded in its socio-physical context. Third, the findings in this dissertation and elsewhere
suggest that insufficient focus is put on the political, economic and socio-cultural nature of
decisions that have led to unsustainability. It is therefore argued that effective sustainable
education requires an approach to sustainability problems that recognises them as collective,
often structural, and therefore highly political issues. In this light, a stronger focus is suggested
on linking ideas relating to sustainable education with the fostering of systemic thinking and
political literacy, explicitly viewing such a focus as a process of emancipation rather than
indoctrination. In organisational practice, this implies, for example, a focus on providing space
for critical reflection, democratic engagement and transformative social learning. As a fourth
overarching implication for more effective sustainable education, the reciprocal interaction
between individuals and their environment is considered with respect to the setting of
framework conditions (e.g., structures, standards). Connecting to the debate on the purposes
of education in times of social and environmental disruptions, the idea of sustainable quality
education is linked to the weighting of priorities in the development of laws, curricula,

infrastructures, metrics of performance and system success as well as quality enhancement.

Viewed together, the studies point to manifold links between systemic framework conditions
at the macro-level, organisational practice at the meso-level and learning at the micro-level of
education systems. While the data suggests that experienced organisational practice of
sustainability is related to learning among individuals and that this practice seems limited by
framework conditions, further research is needed to specifically explore the more nuanced
constellations of such relations. Examples of this include contextually different effective
conditions, locally specific approaches and potential links between organisational practice and
further outcomes (e.g., political literacy, collective wellbeing). Further questions remain for
future studies to set a more decided focus on links with general quality development, learning

among adults and transfer opportunities into the wider realms of social and societal learning.

As a concluding note, I hope that the developed methodological frameworks and underlying
conceptualisations may help to more meaningfully and systematically trace the status and
quality of sustainability in education. Through this, the work may add a small contribution

not only to more robust assessments, but also to the sparking of hope for change.
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1 | TOWARDSDG 4.7 - RESPONDINGTO the limits of planet Earth. With 17 globally agreed upon goals, 169 tar-
AN EXISTENTIAL CHALLENGE gets and well over 200 indicators, the Sustainable Development Goals

(SDGs) are currently the core normative framework for global sustain-
Sustainable Development (SD) encompasses an ambitious global ability efforts (e.g., Biermann et al., 2017; Biermann et al., 2022).
agenda for the development of resilient, socially just human life within Although the SDGs are not without controversy due to their
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inherently conflicting goals (Hickel, 2019; Holden et al, 2017;
Spangenberg, 2017), the general necessity and urgency to move
toward global sustainability is virtually undisputed in academia and
international politics (e.g., Richardson et al., 2023; Rockstrém
et al.,, 2023; United Nations General Assembly, 2023). As important as
the SDGs are, the findings of the mid-term report on their implemen-
tation are very sobering (Sachs et al., 2023): Currently, none of the
17 goals are on track, and in some cases progress is reported to be
going backwards. Nonetheless, the authors remind us that all of the
goals are still achievable (ibid.). For this transition, the mid-term report
highlights universal quality education as a critical SD pathway, among
others. This is supported by studies on assessments of the SDGs and
their interactions, in which quality education (SDG 4) and particularly
SDG 4.7 are described as having a strong positive relationship with
various other SDGs (Dalampira & Nastis, 2020; Fonseca et al., 2020;
Pham-Truffert et al., 2020; Vladimirova & Le Blanc, 2016; Xiao
et al., 2023). In this vein, linking education with sustainability has been
discussed as fundamental for change toward sustainability both in the
fields of education (Agbedahin, 2019; Sterling, 2003, 2016; Wals &
Benavot, 2017) and sustainability research (Abson et al., 2017; Otto
et al.,, 2020; Sachs et al., 2019; Van Poeck et al., 2020).

Correspondingly, target 4.7 of the SDGs calls for education sys-
tems worldwide to “ensure [by 2030] that all learners acquire the
knowledge and skills needed to promote sustainable development”
(United Nations General Assembly, 2015, p. 21). Against this back-
drop, Education for Sustainable Development (ESD) is approached by
UNESCO and its member states as “an enabler for all 17 SDGs” and a
“foundation for the required transformation” (UNESCO, 2021). Con-
sequently, the final declaration at the UNESCO World Conference on
ESD in 2021 set a commitment for member states to “[e]nsure that
ESD is a foundational element of our education systems at all levels”
(UNESCO, 2021, p. 2).

To be able to meet this commitment as well as the objective set
in SDG 4.7, it is of critical importance to systematically monitor and
evaluate the degree to which ESD and sustainability are being inte-
grated within education systems (Brent Edwards et al., 2020; Kioupi &
Voulvoulis, 2019; Stepanek Lockhart, 2018). Such data provide the
basis for observing trends, identifying progress and gaps as well as
deriving necessary policy measures to strengthen the implementation
of ESD. As with all SDGs, the development of concrete and facilitative
indicators for the integration of sustainability in education is crucial
for its governance and practical implementation (Biermann
et al., 2017; Hak et al., 2016; Kim, 2023). Currently, the global indica-
tor for target 4.7 of the SDGs is described as the “extent to which
(i) global citizenship education and (ii) education for sustainable devel-
opment are mainstreamed in (a) national education policies;
(b) curricula; (c) teacher education; and (d) student assessment”
(UNESCO, 2017, 2019a, 2019b). However, this indicator has not yet
been sufficiently operationalized for independent and scientific
assessments (Brent Edwards et al., 2020; Giangrande et al., 2019).
Monitoring is currently based on countries' self-reporting using a
dichotomous (yes/no) assessment scheme as well as qualitative
highlighting of best-practice cases (UNESCO, 2019a, 2019b). This

reliance on countries' self-reporting results in a bias toward positive
reporting (e.g., Nazir et al., 2011), which most likely does not reflect
the real status of target 4.7. Taking the example of Germany, the cur-
rent score on the global indicator for SDG 4.7.1 is reported at 1.0 for
national education policies (range: 0-1), 0.904 for curricula, 0.95
and 0.917 for

(Destatis, 2023). However, the results derived from independent data

for teacher education student assessment
from the national monitoring of ESD in Germany (e.g., Grund & Brock,
2020; Holst et al., 2020) are significantly different. While there is con-
siderable support for the integration of ESD into the German educa-
tion system, including through a large participatory multi-stakeholder
process (Nationale Plattform BNE c/o BMBF, 2017; Singer-Brodowski
et al, 2020), the discrepancies between self-reporting scores and
evaluations by independent monitoring provide good reasons for
complementing countries' self-reporting on SDG 4.7 with indepen-
dent evaluations to allow for evidence-informed policy-making
(Lingard, 2013).

Also, with regard to operationalization, the conceptual openness
of the current global indicator 4.7.1. is viewed by some authors as
problematic because, among other reasons, “it is not clear how com-
parisons of this indicator across countries should be interpreted”
(Brent Edwards et al., 2020, p. 35) and because the term “mainstream-
ing” is not sufficiently concrete with regard to depth of integration
(Gallwey, 2016). However, a more nuanced approach to measuring
SDG 4.7.1 at the input-level of documents has not yet been proposed.
Aware of the necessity of monitoring ESD across the different indica-
tor levels (inputs, e.g., in documents; processes, e.g., assessments of
Whole
e.g., assessments of competencies) and the need to develop both

Institution ~ Approaches;  outputs and  outcomes,
international and more context-specific indicators, we focus here on
measurement strategies for the assessment of ESD at the input-level
of documents. While we are proposing a way to further operationalize
SDG 4.7.1 and apply in one illustrative context (Germany), the
approach can also be used as a general input-indicator for ESD in
other contexts.

Various authors have already conducted document analyses on
ESD (e.g., Beveridge et al., 2019; Fredriksson et al., 2020; De Haan,
2021; Holst et al., 2020; Krah et al., 2021). However, evaluating the
results of these studies has often proved difficult and, because of
the lack of clear criteria for “sufficient” or “satisfactory” ESD imple-
mentation, it has not been possible to compare evaluations across dif-
ferent contexts and over time. This also accounts for past document
analyses as part of the monitoring of ESD in Germany, where the
focus has primarily been on whether the goals set by stakeholders
themselves were met and how the observed status compared to other
contexts described in the international literature (Holst et al., 2020).
We thus see a considerable need for a conceptual and methodological
framework for evaluating the current status quo and progress toward
implementing SDG 4.7. Such a framework must allow for more stan-
dardized assessments that provide greater reliability and validity, and
thus better comparability across contexts and over time.

In this article, we (1) propose an input-level framework for indica-

torising and systematically assessing ESD, and specifically SDG 4.7,



Y

3910 Sustainable .
—l—Wl LEY— Development »

HOLST ET AL

based on lexical document analysis and external expert evaluation.
We (2) report on the results of an assessment of the operationalized
indicator 4.7.1 based on a longitudinal analysis of >11,000 documents
from early-childhood education, school education, vocational educa-
tion and training, and higher education in Germany. By combining sys-
tematic document analysis with an external expert evaluation, we
propose an operationalization that can be used both for independent

scientific assessments and as part of countries reporting on SDG 4.7.

2 | MONITORING SDG 4.7.1 AT THE
INPUT-LEVEL: BASELINE DOCUMENT
ANALYSES AND CONCEPTUAL FRAMEWORK
FOR OPERATIONALIZATION

At the international level, the UNECE expert group on indicators for
ESD contributed to the design of ESD indicators during the United
Nations Decade on ESD (UNECE, 2005). This provided a basis for
countries to report on their progress (UNECE, 2009, 2022) and was
intended to cover a broad range of educational areas and levels
(e.g., input, output/outcome). While international reporting to date
has mostly been based on countries' self-assessments, independent
national monitoring of ESD has been carried out at Freie Universitat
Berlin in Germany since 2015. This monitoring includes conducting
repeated document analyses to track the status and progress of ESD
implementation at the input level of educational governance. System-
atic assessments of documents are considered a fundamental part of
educational monitoring (loannidou, 2010) as documents (e.g., policies,
curricula) provide important leverage for integrating emerging con-
cepts and objectives within the structures of education systems. In
Germany, data have now been collected and analyzed over a 10-year
period (from 2012 to 2021) in all areas of formal education (early
childhood education, school education, vocational education and
training, higher education). This longitudinal document analysis serves
as an exemplary data base for the operationalization of indicator 4.7.1
in this article.

In the following sections, we first present a conceptual framework
for assessing different degrees of implementation of sustainability and
ESD in education system documents, in line with SDG 4.7. We then
outline our methodological approach to document analysis and, build-
ing on the proposed conceptual framework for indicatorising SDG
4.7.1 at the input-level, and describe the process of expert evaluation.
In the results, we first synthesize the core findings from the document
analysis on the status of ESD and sustainability in Germany and then
present the results of the external expert evaluation on SDG 4.7.1. In
the discussion, we reflect upon the core implications of the findings,
strengths and limitations of the approach, and ways to further opera-
tionalize and assess SDG 4.7.

Redesign? Integrate? Add-On? What does it mean to “main-
stream ESD”’?

As the fundamental basis for the development of indicators for

SDG 4.7, it is necessary to consider the different degrees to which

ESD and sustainability may or may not be “implemented” or “main-
streamed” within education systems. From an implementation theory
perspective, the mainstreaming of the social innovation of ESD
(Bormann & Nikel, 2017) can be described as the scaling of an educa-
tional reform. Coburn (2003) identifies four dimensions of the scaling
of such innovations in education: depth, sustainability (in the sense of
durability), spread and shift in ownership. A document analysis, by its
very nature, can hardly capture a shift in ownership (the fourth dimen-
sion of Coburn's approach). However, the proposed framework traces
the scaling of ESD in documents in terms of (1) depth, quality and
spread (Coburn's first and third dimensions) and (2) stability and speed
of scaling (Coburn's second dimension) by analyzing data at different
times. With regard to depth and quality, Sterling (2003, 282ff.)
describes four different modes of implementation: “denial” (rejection,
leading to no change), “bolt-on” (“accommodation”, resulting in sur-
face level reforms where sustainability is added to an existing system
without changing the underlying paradigms), “build-in> (“serious
greening”, resulting in significant system changes) and ‘“redesign”
(whole system change, a “deep reordering of assumptions equivalent
to epistemic change”). Since the early 2000s, various authors have
referred to this heuristic for evaluating the depth and quality of sus-
tainability implementation (e.g., Kolmos et al., 2016 on engineering
education; Wals & Benavot, 2017 generally on education; Weiss &
Barth, 2021 on curriculum change in higher education). For the con-
ceptual framework proposed here, we adapt, refine, and further oper-
ationalize the heuristic for evaluating SDG 4.7.1. Regarding the
second aspect of mainstreaming ESD, speed of change, it is important
to consider the usual cycles in which different types of documents are
revised. As both aspects are important for the evaluation of the status
and progress of ESD implementation, the proposed framework for
assessments of SDG 4.7.1 contains two modules for the two separate
yet interrelated domains: (1) quality and depth and (2) speed of
change. The first (depth) is considered as the foundational module,
which can be utilized in one-off or continuous (longitudinal) assess-
ments. The latter (speed of change) requires time series,
either - where possible - through the inclusion of past data (e.g., old
and new versions of curricula, laws, exams) or, through comparative
surveys (ideally, as part of long-term monitoring). Both parts of the

framework are introduced in the following.

2.1 | Quality and depth of implementation

With regard to depth of implementation, we adapt and operationalize
Sterling (2003) heuristic for the evaluation of document analysis
within six demarcated assessment categories: (1) No Mentioning,
(2) Isolated Mentioning, (3) Add-On, (4) Partial Integration, (5) Substan-
tial Integration and (6) Redesign (for an overview, see Figure 1). In line
with Sterling's approach, we suggest focusing primarily on the quality
of observed implementation patterns (e.g., Redesign, Integration, Add-
On, Isolated Mentioning) rather than the sheer quantity of textual ref-

erences to concepts such as ESD or sustainability. At the same time,
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FIGURE 1 Conceptual framework for the depth of implementation of sustainability and Education for Sustainable Development (ESD) in

education system documents; refined operationalization based on the underlying heuristic by Sterling (2003).

quantification is to some extent inherent in the categories presented
below, considering that “Redesign” and “Substantial Integration”, by
definition, require more textual references, while the categories of
“No Mentioning” and “Isolated Mentioning™ always imply low or non-
existent quantities.

Redesign is described by Sterling (2003, p. 284) as transformation
in the sense of “a deep, conscious reordering of assumptions equiva-
lent to epistemic change, leading to change of paradigm”. Education is
thereby re-thought “through a continuous learning process - to
embody and reflect a whole system approach” to sustainability
(ibid.:285). This paradigm shift (sustainability as a central objective of
quality education) is manifested at all levels of education systems
(e.g., policy, organizations and learning networks, specific learning
environments and situations). In line with theories on leverage points
for system changes, redesign addresses the “mindset or paradigm out
of which the goals, rules, feedback structure arise” as well as the
“goals of the system” itself (Abson et al., 2017; Meadows, 1997).

As the deepest form of implementation, which does not by defini-
tion require a fundamental shift in the underlying educational para-
digms, Substantial Integration of ESD and sustainability in education
system documents is operationalized to include the goal of ensuring
“that all learners acquire the knowledge and skills needed to promote
sustainable development” (UNESCO, 2020; United Nations General
Assembly, 2015, p. 21) as a priority and guiding objective of all learn-
ing processes in a given sector of education (UNESCO, 2021). With
reference to the sub-areas of the indicator for SDG 4.7, we propose
operationalizing this as the following type of integration in the differ-

ent areas of education:

1. Policy: Ambitious and binding education policy decisions and rec-
ommendations of the relevant actors in the respective education
sector for the implementation of ESD and sustainability at all levels
of the education sector. Key references for this are the roadmap of
the UNESCO “ESD for 2030” program and the Berlin Declaration
on the implementation of ESD (UNESCO, 2020, 2021).

2. Curricula: Cross-cutting integration of discipline-, subject- or
occupation-specific goals (e.g., relevant competences), content
(e.g., aspects of the SDGs, the socio-ecological transformation),
didactic principles (e.g., action- and life world orientation, participa-
tion), and, if appropriate for the respective type of document,
forms of organizational implementation (e.g., inclusion of the

socio-physical learning environment as well as regional partners in

the sense of a whole institution approach; see Buckler &
Creech, 2014; Holst, 2023).

3. Training of educators: Cross-cutting integration of ESD- and
sustainability-specific competence goals in the relevant documents
for the training and further education of educators (e.g., teachers,
trainers, early childhood educators), that is, across all subjects, dis-
ciplines and age groups.

4. Student performance assessments: Design of examination ques-
tions in all subjects, disciplines, and professions in a form that takes
into account other objectives of performance assessment and pro-
vides an incentive to promote and measure sustainability-related
competences, including the critical and systemic examination of
current non-sustainable development and the development

of future-oriented possibilities for action.

By definition, such Substantial Integration implies both high qual-
ity and high quantity textual references. In contrast, Partial Integration
requires a similarly high level of quality, but a lower level of quantity.
This means that several, but not most, documents, groups or contexts
apply an ambitious and binding conceptual understanding of ESD.
Taking an example from Germany, partial integration might mean that
there are high quality passages in texts on sustainability and ESD in
the laws or curricula of several, but not most federal states.

The quality of implementation of Add-On differs from that of
partial and substantial integration in that it refers to a pattern where
the integration of textual references to SD, ESD and related con-
cepts is predominantly of low quality and where such references are
often simply added to objectives and explanations that are otherwise
hardly changed at all. Sterling (2003, p. 282) describes this as “a
‘bolt-on’ of sustainability ideas to [an] existing system, which itself
remains largely unchanged”. In the case of curricula, for example, this
could mean adding the label “ESD” to courses without making sub-
stantial changes to their content, adding new electives on topics
related to SD without making changes to the main body of compul-
sory courses, or modifying parts of courses or subjects so that they
briefly touch on sustainability.

We suggest that isolated textual references to ESD/sustainability
learning-related concepts (low quantity) that are not further contextu-
alized and/or picked up in the rest of the document (low quality)
should be considered as Isolated Mentioning.

The lowest proposed category (No Mentioning) implies that no
anchoring can be identified at all.
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2.2 | Speed of change
When assessing documents, speed of change always relates to the
usual publication dates and revision cycles (e.g., school curricula are
revised less frequently than, for example, examination questions).
Moreover, speed of change can only refer to documents in which ref-
erences to ESD/sustainability can be expected (e.g., no reference to
sustainability or ESD could be expected in resolutions by ministries in
response to the Covid-19 pandemic). Based on these considerations,
we suggest operationalizing speed of change in five categories (Strong
Increase, Medium Increase, Small Increase, No Change, Decrease;
detailed operationalization: see methods). These can be evaluated
either by external experts who have comprehensive knowledge of the
fields of education (as in this study), or as part of countries' self-
reporting (see discussion). Lastly, an assessment of speed of change
requires data for comparisons across time, which may not always be
available.

In the following section, we provide an introduction to the docu-
ment analysis that serves as the data basis for external expert evalua-
tion, and operationalize the conceptual framework within a code

system for evaluations.

3 | METHODS FOR MEASURING SDG 4.7.1:
DOCUMENT ANALYSIS AND EXPERT
EVALUATION

3.1 | Systematic document analysis (quantitative,
qualitative)

Since 2017, the national monitoring on ESD in Germany has con-
ducted repeated large-scale document analyses, which serve as the
data basis for reviewing the status and progress on SDG 4.7.1 at
the input level. This current analysis includes a total of 11,061 docu-
ments (2017: 2795 (Brock et al., 2018; Singer-Brodowski, et al.,
2019), 2019: 45078 (1713 new) (Holst et al., 2020), 2021/22: 11,061
(6553 new)) from all subdomains of the global indicator for 4.7: educa-
tion policy, curricula, training of educators and student assessment.
Table 1 provides an overview of the different types of documents
included from each of the four areas of formal education (Early Child-
hood Education, School Education, Vocational Education and Training,
Higher Education) for the four sub-indicators (Education Policy, Cur-
ricula, Training of Educators, Student Assessment).

The choice of document groups is based on (i) international indi-
cators that were operationalized into groups of documents for assess-
et al, 2019
UNECE, 2005), (ii) groups of documents specifically addressed in the
National Action Plan on ESD (National Platform ESD c/o BMBF,
2017) and (iii) a systematic alignment of the document base with the

ment (Brock et al, 2018; Singer-Brodowski

subdomains of SDG 4.7.1 (education policy, curricula, training of edu-
cators, student assessment). A transdisciplinary knowledge exchange
with members of the German ESD expert fora took place throughout

all process steps. This iterative approach, which began in 2016,

gradually led to the inclusion of further groups of documents
(e.g., exams in school education and didactic training of educators in
higher education were assessed for the first time for this study).

Applying the same data collection procedure used for the 2017,
2018, and 2019 benchmark data, the new and updated data for all
document groups included in this study were collected between
November 2021 and January 2022. A total of 6553 additional docu-
ments were downloaded, inventoried and loaded into the data analy-
sis software MAXQDA for this study, bringing the total dataset to
11,061 documents. All data were automatically searched for concep-
tual keywords relating to (i) ESD, (i) Sustainability/Sustainable Devel-
opment, (iii) Perspectives on and from ESD and (iv) Related
educational concepts. An overview of all keywords used in the lexical
analysis is provided in Figure 2.

Keywords on a conceptual level were chosen to address the the-
matic as well as the didactic level of ESD. All codings of identified text
segments were checked manually, for example, to avoid miscoding,
such as the use of “nachhaltig” (German for sustainable) only in the
sense of “langfristig” (durable/long-term) instead of in the sense of
the normative concept of sustainability/SD. As a coding rule, all seg-
ments where the coding did not seem entirely clear were strictly
coded as “uncertain” and discussed in a peer debriefing (Spall, 1998)
with three researchers to reach consensus or, where this was not pos-
sible, to vote on the coding. The coded text segments within each
group of documents were analyzed both quantitatively and

qualitatively.

3.2 | External Expert Evaluation
After reports had been finalized in German for each area of education,
six external experts on ESD and educational measurement in the Ger-
man education system were asked to evaluate the descriptive results
according to the predefined system of categories. The experts were
chosen based on their context of expertise, representing all areas of
education, and their professional experience with indicator develop-
ment as professors in the fields of general education and ESD. Table 2
provides an overview of the experts involved in the external evaluation
with their institutional affiliation and context of expertise. The number
and selection of experts took into account both the need for reliability
and validity of evaluations, and the feasibility of applying the methodo-
logical framework in different contexts. Given the extensive and long-
standing field knowledge and experience of the experts, in one specific
area of education and more generally across all areas of education, it
can be assumed that they were able to make robust assessments of the
quality and speed categories based on the predefined template (below).
A template was developed (supplementary material) to standard-
ize the external expert evaluation, including background information
on the document analysis and the scales for evaluation (quality/depth,
speed of change). As the descriptive basis for their judgments, the
experts received a descriptive raw version of four reports on the most
recent document analysis (in German: Brock & Holst, 2022; Holst,
2022; Holst & Singer-Brodowski, 2022; Singer-Brodowski &
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TABLE 1

4.7.1 (education policy, curricula, training of educators, student assessment).

Early Childhood
Education
(ECE)

School Education
(SE)

Vocational
Education and
Training (VET)

Higher Education
(HE)

Education policy

Laws of all states and
federal laws

Education reports

Documents from the
conferences of Ministers
for Youth and Family
Affairs JFMK) /
Education (KMK) and the
Child and Youth Welfare
Association (AGJ)

Laws of all states

Documents from the
Standing Conference of
the Ministers of
Education and Cultural
Affairs (KMK) with focus
on SE

Federal and state laws

Federal Institute for VET
(BIBB), KMK-Committee
on VET

Education reports and
data reports (BIBB)

Federal and state laws

Federal, regional rectors'
conferences (HRK/LRK)

Target agreements of all
states with HEI

Education reports
Student associations

HEI self-governance (e.g.,
mission statements,
reports, strategies,
statutes) from 20 HEIs

Curricula

e Educational plans from all

states

e School curricula of all 16
states for 9 selected
subjects

e All new or modified
training regulations
since 2015

e All new or modified
frame-curricula for VET-
schools since 2015

e Guides for Educational
Practice (BIBB)
since 2015

e Course handbooks and
course regulations of 3
subjects (biology,
mechanical engineering,
business administration)
from 20 HElIs

Development ™

Training of educators

School curricula of
courses in ECE from all
federal states

Course handbooks and
study/examination
regulations for all study
programs at higher
education institutions
(HEI) for educators in ECE

Course handbooks and
study/examination
regulations for teacher
training at the 20 higher
education institutions
with most graduates in
Germany

Course handbooks and
study/ examination
regulations for teacher
training in five selected
states

Ordinance on Trainer
Aptitude (AEVO) and
regulations for further
training of educators

Didactic training of
educators at 20 HEls and
respective networks for
didactic training in HE

% L WILEY_L®

Document groups included in the systematic lexical document analysis sorted by areas of education and sub-indicators of SDG

Student assessment

e Exams for degrees in
secondary education
(Abitur, Realschule,
Hauptschule) from 2005
until 2021

e Regulations on exams in
training regulations
since 2015
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1. Education for Sustainable Development

* Education for Sustainable Development
* Education as Sustainable Development
» ESD/EfS* (German & English)

3. Pespectives on and from ESD

* Global Action Programme, GAP

* ESD for 2030°, ESD2030°

* National Action Plan®

*  Whole Institution Approach

*  Whole School Approach

* SDG, Agenda 2030

*  Global goal

* Intergenerational / Future generation
* Planetary Boundar / Guardrail

* Global development

HOLST ET AL

2.

Sustainability / Sustainable Development

Sustainability
Sustainable Development
sustain (German & English)

. Related educational concepts

Gestaltungskompetenz (Shaping competency)
Transformative learning / education

Global citizenship education

Climate education

Global learning

Learning in global contexts

Developmelt policy education

Environmental education | pedagogy

Nature education / pedagogy

Ecological education

Experts involved in the external expert evaluation with

FIGURE 2 Conceptual keywords
used for lexical search (translated from
German, different forms for singular/
plural as well as different suffixes were
included); based on Holst et al. (2020).
Keywords which were included in this
study for the first time are marked with.

institutional affiliation and context of expertise.

Institutional
Expert affiliation Context of expertise
Prof. Dr. Inka Freie Universitat Professor of General
Bormann Berlin Education
Prof. Dr. Leibniz Institute for Professor of Educational
Johannes Research and Measurement
Hartig Information in
Education
Prof. Dr. University of Professor of Vocational
Werner Hamburg Education
Kuhlmeier
Prof. Dr. Ludwigsburg Professor of Biology and
Armin Lude University of Biology Education
Education
Prof. Dr. Eberswalde Professor of
Heike University for Environmental
Molitor Sustainable Education and
Development Education for
Sustainable
Development
Prof. Dr. University of Vechta Professor of Higher
Marco Education
Rieckmann Development

Holst, 2022). Abstracts, evaluations and recommendations were
removed to better ensure an unbiased and independent evaluation by
the experts. The descriptive reports were divided into five PDFs
(introduction and methods, one PDF for each sub-indicator of SDG
4.7.1) and provided to the experts with the template. The following
Tables 3 and 4 are part of the template and were provided to the
experts as the predefined category system for assessment. First,
Table 3 introduces the category system used to evaluate the quality
and depth of ESD implementation. Table 4 subsequently introduces
the category system used to evaluate speed of change.

Importantly, the rating of both categories (depth/quality, speed)
refers to the predominant pattern of anchoring, which means that indi-
vidual references are less important in the evaluation than the larger

patterns. During the evaluation, all document groups were evaluated

individually and an aggregated assessment was made for each sub-
indicator. After the six expert evaluations had been collected, the mean
and modus were calculated for each document group and sub-indicator.

4 | RESULTS

Section 4.1 provides a descriptive overview of the main results of the
document analysis for each area of education. These serve as the data
for the evaluation of SDG 4.7.1. The results of the expert evaluation

are reported in section 4.2.

4.1 | Implementation of ESD and related concepts
in Germany: Descriptive overview

Before presenting the results for each area of education, it is impor-
tant to note that, under the German constitution, education in
Germany is the responsibility of the 16 federal states. This means that
the federal government only has direct influence on some parts of the
education system (e.g., parts of vocational education) and that most

data are reported for the 16 states.

41.1 | Early childhood education (ECE)

Early childhood education in Germany is primarily organized by inde-
pendent institutions. Municipalities and states support daycare places,
and in recent years the federal government has provided funding for
overall quality development. At the level of education policy (state
laws), there is a slight trend toward the inclusion of ESD compared to
the previous study, with 4 state laws (2019: 1) referring to sustainabil-
ity or ESD. The supporting associations, which are united in the Child
and Youth Welfare Association (AGJ), have also taken a position on
ESD.! Position papers of the Standing Conference of the Ministers of
Education and Cultural Affairs (KMK) on the training of early child-
hood education specialists and support staff have provided a basis for
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TABLE 3 Category system for quality and depth of ESD implementation with descriptions and further elaborations for the categories
“Redesign”, “Substantial Integration”, “Partial Integration”, “Add-On”, “Isolated Mentioning” and “No Mentioning”.

Category Description

Redesign Comprehensive redesign or reorganization of the fundamental
orientation of documents/document groups toward
sustainability/ESD (paradigm/lived culture of sustainability).

Substantial Deep and cross-sectional integration of sustainability/ESD in

Integration the various documents/document groups; high quantity and
quality (substantial integration) of references on ESD and
sustainability.

Partial Predominantly high content quality of the references to

Integration ESD/sustainability in the sense of substantial integration in
several documents/document groups (e.g., in several, but not
all federal states) with differences between or within the
documents/document groups.

Add-on References to ESD/sustainability are predominantly of medium
to low content quality, often as a supplement to otherwise
frequently unchanged requirements/objectives/explanations.

Isolated Isolated references in individual documents (groups of

mentioning documents) that are not further contextualized and/or taken

No mentioning

up in the rest of the document.

No mentioning of sustainability, ESD or related concepts.

Further elaboration

Understanding of ESD as a central, continuous and binding part
of the educational mission in the sense of a whole institution
and ultimately a whole-system approach, which in turn
corresponds to a fundamentally changed educational
paradigm/a lived culture of sustainability (cf. also
Sterling, 2003). The orientation toward sustainability
restructures the goals and paths of the educational sector /
institution in question.

An ambitious and binding conceptual understanding of ESD is
consistently applied to the content of the respective
documents (e.g., curriculum or resolution).

An ambitious and binding conceptual understanding of ESD is
applied in several documents of a document group or in
several federal states, subjects, or at several locations with
high content quality in the sense of substantial integration
(see above).

For example, naming the concept of ESD in curricula, but
without describing goals, content, methods/media, and
organizational implementation as substantially oriented
toward ESD/sustainability.

Isolated references to for example, sustainability, ESD or related
concepts.

TABLE 4 Category system for speed of change of ESD-
implementation with descriptions for the categories “Strong
Increase”, “Medium Increase”, “Small Increase”, “No Increase” and
“Decrease”.

Category Description
Strong A very strong/rapid increase in references to
increase ESD/sustainability in the respective documents
(groups) compared to usual publication/revision
times.
Medium A significant increase in references to
increase ESD/sustainability in the respective documents
(groups) compared to usual publication/revision
times.
Small A slow increase in references to ESD/sustainability in
increase the respective documents (groups) compared to
usual publication/revision times, recognizable by
sporadically increasing references.
No change No change is discernible over time.
Decrease A reduction of references to sustainability/ESD can be

observed in the periods under consideration.

strengthening ESD in training (see below). ESD has not been included
in education reporting. Regarding the curricula, there are no binding
documents for young children up to the age of 6. However, by the
end of 2021, 9 of the 16 educational plans of the federal states explic-
itly referred to ESD (2017: 6; 2019: 8). A clear trend can therefore be

observed, which applies in particular to the recently revised educa-
tional plans. Early childhood educators follow one of two training
paths: traditional dual educator training (see section on Vocational
Education and Training (VET) below) or an early education/childhood
study program at higher education institutions. An increase of refer-
ences to ESD or related concepts was found in documents related to
study programs (3% of documents with references in 2017 to 5% in
2021). Specifically, this means that references to ESD could be found
on about one in 31 analyzed pages (2017: 1/139 pages), and refer-
ences to sustainability on about one in 45 pages (2017: 1/256 pages).
There is also an increase in the proportion of ESD in relation to other
sustainability-related educational concepts. An even clearer trend is
evident in VET for early childhood educators: starting from compara-
tively few references in the baseline analysis (2017: 1 reference every
280 pages, n = 292), ESD is more frequently integrated in more
recent documents (2019: 1 reference every 43 pages, h = 44; 2021:
1 reference every 24 pages, n = 72). No ECE documents exist that

could be analyzed in the area of student assessments.

41.2 | School education (SE)

In Germany, SE laws, curricula and examination questions differ from
state to state. The Standing Conference of the Ministers of Education
and Cultural Affairs (KMK) therefore wields considerable influence as

the joint consulting body of the federal states. A review of the
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different education policies adopted in each state shows that no
change has occurred in the education laws of the 16 federal states
since 2019. Four laws explicitly refer to ESD and another four men-
tion sustainability. The recommendations and resolutions issued by
the KMK since 2019 only refer to ESD in one thematically relevant
document on consumer education. ESD is not referred to in docu-
ments that focus on the overarching design of the school system. The
analysis of curricula continues to show that references to ESD and SD
differ greatly across federal states and subjects. Looking first at all
curricula valid at the time of data collection (n = 422), four federal
states included at least some explicit references to ESD in more than
50% of all curricula assessed. However, the curricula documents from
eight states included ESD in less than 20% of the documents ana-
lyzed. There is a strong tendency to include references in subjects that
are thematically close to SD, which limits the cross-cutting implemen-
tation of ESD. In a few federal states, ESD has been implemented
across different subjects (e.g., Baden-Wurttemberg, North Rhine-
Westphalia, Saxony). ESD is rarely - 6% of all documents - integrated
in training course handbooks and course/examination regulations for
the training of educators, whereas ESD-relevant terms, including
related concepts, appear in 14% of the documents. Documents that
contain references to (E)SD focus primarily on specific universities
and, again, on specific subjects (e.g., biology, geography). In 5 out of
20 of the largest teacher training institutions in Germany, ESD did not
appear in any document. Within the category of student assessment,
thematic references to the ecological dimension of SD were analyzed
based on dimensions of the planetary boundary concept (Steffen
et al.,, 2015). The number of text segments has increased over the past
years, especially those related to climate change and, less frequently,
biodiversity. Strong differences were also found between subjects.
For instance, 78% of geography exams referred to SD, and 46% to cli-
mate change. In business administration, 41% referred to SD and
around one third (28%) to climate. There were far fewer references to
SD in other subjects, such as most natural sciences, German, history,
or arts, with a maximum of 3% of all exams in each subject referring

to SD-related issues.

41.3 | Vocational education and training (VET)

In Germany, VET is organized in a dual system, in which vocational
schools cooperate with companies to combine both theoretical and
practical perspectives. While a programmatic discourse on sustainabil-
ity in VET was observed in the last assessment in 2019, the concrete
integration of ESD was described as slower and less dynamic (Holst
et al., 2020). In contrast, the present analysis shows significant trends
toward embedding sustainability in the German VET system between
2019 and 2021. Regarding VET-related education policies, the con-
cept of sustainability (not ESD) has been included in the standard
training elements (“Standardberufsbildpositionen”) by the Federal
Institute for VET (BIBB), and the contribution to SD has been included
by the KMK in the corresponding agreement as a task of vocational

schools. No major changes were observed with regard to laws and

educational reporting. In particular, the inclusion of sustainability in
the standard training elements and the KMK's curriculum develop-
ment guidebook has led to a sharp increase in the number of text seg-
ments in curricula (training regulations, school curricula) that refer to
sustainability. As of 2021, all new or updated documents include ref-
erences to sustainability (not to ESD, which could only be expected in
school curricula). So far, this only affects a comparatively small num-
ber of vocations (e.g., 5 training regulations in 2021), in which the
number of references to sustainability has increased (e.g., in training
regulations, from an average of 4.5 to 10.8 mentions per document).
In terms of depth, references are frequently overarching VET require-
ments or closely follow the wording of the standard training element.
The concrete meaning of sustainability for a specific vocational con-
text is only defined in individual cases. Regarding the training of edu-
cators (teacher training in universities), the longitudinal data show an
increase in the relevant text segments based on an overall low anchor-
age in 2017 and 2019 (Holst et al., 2020). However, these references
focus primarily on single HEIs and individual courses (1% of all text
segments at four out of 16 HEIs). Further, the respective sections on
student assessment in all training regulations published between
2015 and 2021 were analyzed: Out of a total of 66 vocations, 6 train-
ing regulations (9%) referred to sustainability. Although the standard
training elements should legally be part of all assessments, this is not
yet reflected in the data since 2020.

414 | Higher education (HE)

In HE, the category of education policy includes state-policies (includ-
ing agreements between federal states and HEIls) and the documents
produced by self-governing HEls. Continuing a trend described in
Holst et al. (2020), the data shows that sustainability - and to some
extent ESD - is increasingly included in target agreements between
state ministries and HEls. In 2021, 12 of the 16 federal states men-
tioned sustainability at least once in >50% of their agreements with
HEls (7/16 for ESD). At the same time, frequency and qualitative
depth vary strongly between states and among HEls. In contrast to
earlier observations, significant dynamic can be observed in state
laws, with 10 of the 16 states mentioning sustainability as a core mis-
sion of HEls (2017: 5, 2019: 6). In addition, from 2022 onwards, two
states explicitly designate ESD as a compulsory objective (Hesse,
Bavaria). In contrast to state policies, there are far fewer references to
ESD and sustainability in documents in the self-governance docu-
ments of HEIs (e.g., mission statements, strategies, statutes) and in the
positions formulated by the federal and regional rectors' conferences.
A slowly increasing number of individual references to sustainability
were found in curricula (module guides; e.g., in biology, business
administration, mechanical engineering) at almost all of the 20 HEls
surveyed, albeit with a low frequency (2021: approx. one reference
every 14.8 pages, 2017: 19.3, 2019: 25.7). The majority of references
are concentrated in individual HEIs and within individual study pro-
grams and modules (82% of all references at 5 out of 20 HEIs). Over-

all, the data do not show a comprehensive horizontal integration of
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FIGURE 3 The status of and progress with the implementation of Education for Sustainable Development (ESD) in the German education
system. Colors and arrows refer to the rounded mean external expert evaluations (see Table 5) of quality and depth of implementation as well as
speed of change. No data exists for student assessment in Early Childhood Education (ECE) and no data was assessed for student assessment in
Higher Education (HE). Speed of change could not be evaluated for training of educators and student assessment in HE due to a lack of

appropriate data (indicated with a question mark).

sustainability or ESD in the analyzed curricula. Bearing in mind their
importance in enhancing the quality of training in the training of edu-
cators, assessments were carried out on programs for further training
in higher education didactics. Of the 126 documents from the
20 assessed HEIls and related networks (2020, 2021), 6 documents
(5 modules) referred to ESD and sustainability in individual modules at
7 of the 20 HEls. The data did not show structural that is, systematic,
cross-sectional and comprehensive embedding of ESD, sustainability
and related concepts. As exams in HE are mostly created individually
by each lecturer and are therefore highly heterogeneous, no data on
student assessment in HE could be assessed.

4.2 | External expert evaluation on SDG 4.7.1

As part of the external evaluation, six experts in ESD and educational
monitoring evaluated the descriptive results in terms of both depth
and quality of implementation as well as speed of change. Figure 3
and Table 5 show their evaluation of the status and progress of ESD
implementation in Germany across all formal areas of education and
sub-indicators for SDG 4.7. Figure 3 provides a graphical overview of
both quality and depth (background colors) and speed of change
(arrows). The same result is presented in descriptive form (means and
distributions for the ratings of each sub-indicator) in Table 4 below.
Across all sub-indicators and areas of education, the mean
expert-evaluations are concentrated on and spread around the “Add-
on”-pattern of implementation (indicated in yellow in Figure 3). This
pattern describes a medium to low overall quality of integration,
where implementation usually involves adding ESD to a mostly
unchanged main body of content. The evaluations by the experts
range from isolated mentions of sustainability, ESD and related con-
cepts (curricula in HE, training of educators in VET and HE, student

assessment in VET, orange in Figure 3) to partial integration, which

describes a high quality of implementation in several but not the
majority of documents or document groups (curricula in ECE, student
assessment in SE; light green in Figure 3). Of the sub-indicators, the
training of educators is currently the lowest ranked sub-indicator in
Germany with two areas of education rated as “Isolated Mentioning”
(VET, HE), and two as “Add-On” (ECE, SE). No sub-indicator scored
within the lowest and highest categories of “No Mentioning” and
“Substantial Integration” or “Redesign” respectively. Even one aggre-
gation level below sub-indicators, within the specific document
groups, none of the 34 document groups were rated by the experts as
fitting into the categories of “Substantial Integration” or “Redesign”.
Two were rated as not mentioning sustainability, ESD or related con-
cepts at all (National Education Reports, Ordinance on Trainer Apti-
tude in VET (AEVO)).

In terms of the speed of change, the experts evaluated the
increases in implementation since the last assessment to be small for
most of the sub-indicators (30° upward pointing arrows in Figure 3).
For the sub-indicators on ECE and VET curricula and on ECE educator
training, all three of which started from a comparatively low level of
implementation in the previous evaluation (Holst et al., 2020), the
increases were rated as medium/significant (60° upward pointing
arrows in Figure 3). None of the sub-indicators were considered by
the experts to have increased significantly, and none was judged to
have decreased or not changed at all. Looking at the individual docu-
ment groups, considerable increases were seen in nine of the 34 docu-
ment groups. These include laws and target agreements in HE,
different types of curricula (ECE, VET), documents of the Standing
Committee of the Federal Institute for Vocational Education and
Training (BIBB-Hauptausschuss) in VET and positions formulated by
the Child and Youth Welfare Association (AGJ) in ECE.

With regard to the variance of the responses (Table 5) it is worth
noting that, with the exception of one sub-indicator (curricula in VET),

the responses scatter around a maximum of three assessment
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TABLE 5

Expert evaluations of quality/depth and speed of ESD implementation in documents of the German education system (mean,

distribution in brackets) for all four subdomains of target 4.7.1 of the Sustainable Development Goals (mainstreaming of ESD in education policy,
curricula, training of educators and student assessment). Results are shown for early childhood education (ECE), school education (SE), vocational
education and training (VET) and higher education (HE). Scale for quality: 0 = No Mentioning, 1 = Isolated Mentioning, 2 = Add-On, 3 = Partial

Integration, 4 = Substantial Integration, 5 = Redesign. Scale for speed: —1 = Decrease, 0 = No Change, 1 = Small Increase, 2 = Considerable

Increase, 3 = Strong Increase. nR = No Response.

Education policy

Early childhood education Quality 1,7 (1°°°,2°%, 3%
Speed 1,0(1°°°°°°)
School education Quality 1,7 (1°°°, 2°°, 3°)
Speed 0,5(0°°°, 1°*°)
Vocational education and training Quality 1,8 (1°°,2°°°, 3%
Speed 1,2 (1°°°°°, 2%)
Higher education Quality 2,2 (1%, 2°°°,3%°)
Speed 1,0 (1°°°°°°)

categories and in most cases the mode matches the mean. Focusing
on the differences in the evaluations of all 34 individual document
groups (one aggregation level below the sub-indicators), the highest
mean score of the expert evaluation on depth of implementation is
3.3 (“Partial Integration”) for the most recent documents from the
BIBB-Hauptausschuss (part of education policies in VET), which
issued an update to the standard training elements (“Standardberufs-
bildpositionen”) in 2020 to include sustainability as a focus for all
training programs in VET. This score is considerably higher than the
scores for the document groups in the sub-indicator for education
policies in VET (e.g., laws, documents by the KMK which focus primar-
ily on the school side of the dual VET system in Germany). A further
finding specific to the area of HE is that policy documents are evalu-
ated differently depending on whether they are the responsibility of
state actors (laws, target agreements) or students (publications by
state student councils) on the one hand, or the direct responsibility of
autonomous HE institutions on the other. While state and student-
driven documents were generally evaluated as “Partial Integration”
and as increasing considerably (e.g., target agreements (Mquaiity = 2.8)
or documents by State Student Councils (Mquaiity = 3.0)), most docu-
ments produced by HE institutions and their representative bodies
were categorized as “Isolated Mentioning” and sometimes “Add-On”
with little or no increase. In ECE, the documents of the Child and
Youth Welfare Association (AGJ) were evaluated as of higher quality
(M = 2.3) with a considerably faster speed of change (M = 1.8) than

policy documents from the federal states or the minister conferences.

5 | DISCUSSION: DEVELOPMENT OF
INPUT-INDICATOR FOR ESD IN LINE WITH
SDG 4.7 AND ILLUSTRATIVE ASSESSMENT IN
GERMANY

The development of concrete, measurable and facilitative indicators is
crucial to support evidence-based governance of the integration of

sustainability into all levels of education (on SDG indicators generally,

Curricula
2.8(2°, 3"
1,5(1°°%,2°°°)
23(1°,2°, 3°*°)
1,0 (1°°°**)

Training of educators Student assessment
1,8(1°%,2°°. 3% B

1,8(1°,2°°°°°) -

1,7 (1°%, 2°°**) 25(2°°*, 3%

0,8(0°, 1°°°*, nR") 1.2 (1°°**, 2°, nR")

2,3(1°,2°°%, 3%, 4°) 1,0 (1°°°°°°) 1,2(1°°°°*,2°)
1,8(1°", 2°*, 3°) 1,0 (1°°**) 0,8 (0%, 1°°***)
1,2(1°°°**, 2°) 1,0 (1°°°**) _

1,0(0°, 1°°°, 2%, nR") = =

Hak et al., 2016, Biermann et al., 2017, Kim, 2023). However, most
international SDG assessments do not focus on the implementation of
ESD and sustainability in education (SDG 4.7). Instead, SDG assess-
ments to date have tended to refer to general developments in educa-
tion. As an example, the SDG-mid-term report includes data on
participation rates in pre-primary learning, primary-, secondary school
enrollment and literacy rates (Sachs et al., 2023). Other assessments
measure SDG 4 according to school enroliment rates, literacy rates, or
gender parity index of school enrolment among others
(e.g., Campagnolo et al., 2018; Huan et al., 2021). The input-indicator
framework presented in this article differs from these analyses in that
it focuses explicitly on the depth and speed of ESD integration, which
is critical to the quality with which sustainable development is imple-
mented and practiced in education. While the importance of ESD for
high quality education has often been proclaimed and indicators
for ESD have been discussed for over 15 years (e.g., Tilbury, 2007),
monitoring of SDG 4.7 specifically has to date mostly relied upon
country  self-reporting using a binary (yes/no) scheme
(UNESCO, 20193, 2019b). With the proposed framework we respond
to this by offering a procedure to increase the validity, reliability and
reproducibility of input-assessments of SDG 4.7.1.

The framework can be used to evaluate the status and develop-
ment of ESD implementation in documents at the level of countries
and federal states, as well as in the context of international frame-
works and education partnerships (e.g., UN, UNESCO, OECD, and
others). The operationalization is two-dimensional. It includes the
quality and depth of ESD implementation as well as speed of change
and combines lexical document analysis with structured external
expert evaluation. The reliability of assessments is increased by pro-
posing clearly structured categories for the evaluation of quality (6 cat-
egories) and speed of change (5 categories) of implementation of ESD
and related concepts in documents. This allows for a more concise
and comparable understanding of the different levels of monitoring
and mainstreaming of ESD (see Brent Edwards et al., 2020;
Gallwey, 2016). As the literature-based conceptual framework

beneath the category system provides a condensed understanding of
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the different degrees of quality of integration and depth, the frame-
work itself also contributes to increased assessment validity. By pro-
viding clear methodological steps, the framework allows for
reproducibility and comparability across diverse research contexts and
time periods. By broadening the knowledge base for future evalua-
tions, the framework might also bridge approaches between interna-
tional large-scale assessments and less quantitative evaluations of
cross-cutting educational topics such as ESD (e.g., Sinnes &
Eriksen, 2016). In addition, by minimizing the risk of author or self-
reporting bias, external expert evaluation increases the objectivity of
evaluations.

The framework could be used in future assessments in two ways:

1. First, the use of independent scientific analyses with external
expert evaluation is proposed as a complement to country self-
reporting. Depending on the resources and data available, assess-
ments can either focus solely on current quality and depth, or - if
longitudinal data are available - also include speed of change. The
commissioning of independent assessments would allow for coun-
tries to assess the current situation as well as shortcomings and
trends and would provide an empirical basis for informed policy
making.

2. Second, the conceptual framework can be used as part of self-
assessments: The quality of self-assessments could be enhanced
by complementing reporting on thematic indicators (e.g., on the
integration of human rights, gender equality, peace and non-vio-
lence) with a structured and critical self-evaluation of the patterns
of quality and depth of ESD implementation (0: No Mentioning, 1:
Isolated Mentioning, 2: Add-On, 3: Partial Integration, 4: Substan-
tial Integration, 5: Redesign) as well as speed of change in the
domains of SDG 4.7.1 (—1: Decrease, 0: No Change, 1: Small

Increase, 2: Medium Increase, 3: Strong Increase).

The quality of the data evaluated is critical to the validity of the
results for both pathways (scientific assessments, self-assessments).
The documents assessed must be representative of the total set of
documents (e.g., no showcasing of best practices; focus not only on
latest, but on all currently valid documents). It is moreover important
for external evaluation purposes to involve external experts from the
specific region who have considerable contextualized field knowledge
of the different educational areas and, ideally, of educational monitor-
ing in general.

51 | Assessmentin Germany: From add-on to
substantial integration?

The conceptual and methodological framework for assessing SDG
4.7.1 was applied in this study to the German context. The experts on
ESD and educational measurement evaluated most 4.7.1 sub-
indicators in the “Add-On” category. This describes the implementa-
tion of ESD and sustainability content as predominantly of medium to

low quality, often as an addition to otherwise unchanged educational

objectives or explanations (also Sterling, 2003). Evaluations ranged
around the “Add-On” category from isolated mentioning of ESD-
related concepts in the training of educators (VET, HE), curricula
(HE) and student assessment (VET) to partial integration in curricula of
ECE and student assessment in SE. Across the four sub-domains, edu-
cator training is still the lowest ranked sub-indicator, which is in line
with previous studies (Grund & Brock, 2020; Holst et al., 2020) and
international studies on ESD (De Haan 2021; Fischer et al., 2022;
Gough, 2016). In the area of education policy, we found that in many
cases there are policies on ESD, but they are often non-binding and
often address ESD as an “add-on” instead of a central point of refer-
ence. Particularly within curricula, but also across all other domains,
we found strong foci of textual references within specific states, sub-
jects, organizations (e.g., HEIs) and modules. Overall, based on the
conceptual framework presented in this study, it is not yet apparent
that ESD has been comprehensively integrated (in a cross-cutting
way) into documents of the German education system. While the “No
Mentioning” category was not used at all, which means that ESD has
its place in all areas of education and all sub-domains of SDG 4.7.1 in
Germany, the same is currently true for the “Substantial Integration”
and “Redesign” categories. In terms of speed of change, the German
data clearly show a dynamic of implementation (all sub-indicators
were evaluated as increasing). However, the experts rated the
increases as mostly small or, in some sub-indicators and areas of edu-
cation, as considerable. It is important to note here that the evaluation
of the speed of change is related both to the revision cycles of docu-
ments (e.g., curricula are only revised every 10 to 20 years) and the
speed of change required to achieve the objective set in SDG 4.7 -
enabling all to contribute to sustainability by 2030. While the current
implementation might be considered dynamic compared to (a) past
timescales of substantial changes in education systems and (b) the low
implementation status reported in in the first analysis in 2017 (Brock
et al., 2018; Singer-Brodowski et al., 2019), this dynamic is still too
slow given the ambition of SDG 4.7.

5.1.1 | Methodological strengths and limitations

In addition to the contributions of the presented framework to
enhancing the reliability, validity and objectivity of ESD assessments
at the input level, further methodological strengths and limitations
require discussion. First, the data set containing over 11,000 docu-
ments from over 30 document groups is very heterogeneous. This
implies that both the initial analysis and the external evaluation
required considerable system-specific knowledge on the part of the
researchers and external experts involved. The analysis presented
here therefore needed time and resources, which may not be available
in every context. However, one strength of the approach lies in its
scalability, that is, the same procedure can be applied to a much smal-
ler dataset, as long as the selection of documents accurately repre-
sents the total set of documents (e.g., a document analysis for one
federal state in one area of education, see Krah et al., 2021) or other

educational concepts (e.g., Global Citizenship Education). For regional
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adaptation, we suggest involving key stakeholders from civil society,
educational practice, administration and academia in the selection of
document groups to be assessed. Regarding the keywords used for
lexical analysis, we deliberately focused on conceptual keywords
(e.g., ESD, sustainability/SD, related educational concepts and per-
spectives). Naturally, thematic references to sustainability and ESD
(e.g., to sustainability-related topics) can be found more frequently
across the set of documents than conceptual keywords. However,
assessing a wide range of conceptual keywords gives a broader
impression not only of the topics but also of the objectives, methods
and approaches associated with the educational concept of ESD
(e.g., Brundiers et al., 2021; De Haan, 2010; Rieckmann et al., 2017).
Also, SDG 4.7.1 specifically focuses on the “mainstreaming” of ESD.
Here we argue again that this is best operationalized by focusing on
the relevant key concepts. Lastly, while a wide range of data was
included in the present study, not all sub-indicators could be covered
equally: No data are available for student assessment in ECE (there
are no assessments in ECE) and no data were collected in HE, where
data might theoretically exist, but in practice are very difficult to
acquire as exams in HE are very diverse and mostly created by the

individual lecturers themselves.

6 | CONCLUSIONS & OUTLOOK

In light of the ambition articulated in SDG 4.7 - to enable all to con-
tribute to SD until 2030 - the Declaration from the recent UNESCO
World Conference on ESD calls on all countries to “[e]nsure that ESD
is a foundational element of our education systems at all levels”
(UNESCO, 2021, p. 2). If the practice of sustainability in education is
to live up to the call for ESD to become a “key enabler of all the other
SDGs” (United Nations General Assembly, 2017), it is necessary that
its structural integration into education systems matches this ambi-
tion. Clearly, individuals cannot be expected to act consistently in a
sustainable manner if the norms around them - as formalized in
documents - treat sustainability as an isolated issue or “add-on”.
Although integration in structures involves more than anchoring in
documents (e.g., mental structures), these formalizations set a frame
for human action, provide orientation and are therefore an important
lever for changing practice. For this reason, it is crucial that reliable
assessments are made of the status and progress on SDG 4.7. The
proposed framework adds validity, reliability, and comparability to
country reporting and scientific assessments (Brent Edwards
et al, 2020; Giangrande et al., 2019). Furthermore, the categories
introduced can also be a means for policymakers, administrators, and
practitioners to reflect on their actions in relation to sustainability in
education.

With regard to further developments, future research may focus
particularly on understanding the processes of policy development
and policy mobility (McKenzie et al., 2015) which lead to ESD imple-
mentation in line with a pattern of integration or even redesign. In this
vein of public policy-making, it would be critical to explore how

administrative stakeholders in particular can overcome status-quo

biases (e.g., thinking ESD in an “add-on”-mode). We further argue that
while stocktaking through input assessments is critical to understand-
ing the status and progress of structural implementation, integrative
monitoring approaches may go further and include indicators also
across the levels of educational processes, outputs and outcomes
(e.g, Holst et al, in review; Marron & Naughton, 2019;
Unterhalter, 2019). Regarding monitoring, internationally agreed-upon
indicators (e.g., on 4.7) may be complemented with context-specific
indicators to foster participation and generation of policy-relevant
knowledge, e.g., at sub-national levels (also Brockwell et al., 2022;
Gallwey, 2016). Finally, while there is a tendency to focus on what is
easy to measure using existing data, we join various other scholars in
arguing that it is critical to aim for assessments that actually measure
what is important for achieving the targets set (e.g., Brockwell
et al., 2022; McCool & Stankey, 2004). Ultimately, consistently linking
education with sustainability in times of mounting unsustainability cri-
ses is closely connected to what education is fundamentally about: to
empower learners to understand and address the key epochal prob-

lems of any given time (Klafki, 1996; Kvamme, 2021).
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Abstract

Orienting societies towards sustainability requires comprehensive learning of how to think, act and live within a safe and just
space for humanity. Approaching sustainability as a core paradigm of quality education in the twenty-first century, Education
for Sustainable Development necessitates an integrated view on learning. For educational organizations, Whole Institution
Approaches (WIAs) to sustainability emphasize that all learning is embedded within its socio-physical contexts. Although
the core objective—to “walk the talk” on sustainability—is theoretically well established, questions remain regarding its
specific conceptualizations. Based on a systematic qualitative analysis of 104 international documents from scientific and
grey literature, this article offers a conceptual synthesis of the core elements of WIAs to sustainability in education. Based
on the literature analysis, WIAs are described as continuous and participative organizational learning processes aimed at
institutional coherence on sustainability, consistently linking the formal and informal (hidden) curricula. While specific
pathways are necessary for diverse organizations, the article synthesizes a joint framework. Key characteristics of WIAs are
clustered within five core principles (coherence, continuous learning, participation, responsibility, long-term commitment),
seven highly integrated areas of action (governance, curriculum, campus, community, research, communication, capacity
building), the underlying organizational culture, and critical conditions for successful implementation. As becomes clear
from the synthesis, following a WIA means to collaboratively switch the default mode of all rules-in-use to sustainability.
The concept of WIAs may thus both be approached as an instrument for consistent organizational development in light of
(un-)sustainability and as a keystone of integrated high-quality sustainability learning.

Keywords Whole institution approach - Whole school approach - Education for sustainable development - Institutional
coherence - Hidden curriculum - Sustainability

Introduction

Rapidly accelerating changes in the Earth system (e.g. Stef-
fen et al. 2015) have resulted in an unprecedented need for
humanity to change its course of action. As Sterling (2016,
p. 212) points out, a deeply rooted transformation towards
sustainability—as aimed for in the Sustainable Development
Goals (SDGs)—implies “an unprecedented and huge learn-
ing challenge at every level”. Aiming to empower everyone
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with competencies, knowledge and values required to co-
create a sustainable future (UNESCO 2014, 2021), Edu-
cation for Sustainable Development (ESD) addresses this
learning challenge. Responding to the imperative to rethink
education systems in ways that empower people to navigate
through the challenges of our time, a systemic implementa-
tion of ESD requires a redesign of policies, curricula and
funding (macro-level), rethinking of goals, contents and
didactics of learning situations (micro-level) as well as a
transformation of learning environments within local com-
munities and networks (meso-level). Specifically addressed
in SDG 4.7, UNESCO describes ESD as “an integral ele-
ment of the ambitious SDGs”, connecting “SDG 4 with all
other SDGs” (UNESCO 2020, p. 14). In practice however,
ESD is often approached as an “add-on” to other educational
tasks (e.g. Benavot 2014; Wals and Benavot 2017), falling
short of its transformative and cross-disciplinary ambition.
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One reason for this is that, while much attention has been
focused on the development of competencies (e.g. Brundiers
et al. 2021; Haan 2010; Rieckmann 2012) as well as the
integration of ESD in education policy (e.g. in Germany,
Singer-Brodowski et al. 2019; Holst et al. 2020), the con-
sistent transfer of ESD into learning environments through
whole system approaches within specific educational organi-
zations remains a considerable challenge.

Acknowledging the critical importance of socio-physical
environments for learning, UNESCO (2014, p. 18) dedicated
a “Priority Action Area” of the Global Action Programme
on ESD and its follow-up programme “ESD for 2030 to
“Transforming learning and training environments”, calling
for “whole-institution approaches to ESD in schools and all
other learning and training settings”. Connecting the socio-
physical contexts of learning with the learning processes,
Whole Institution Approaches (WIAs) “encompass main-
streaming sustainability into all aspects of the learning envi-
ronment” (Buckler and Creech 2014, p. 30). This means that
aligning all functional components of educational organi-
zations (e.g. campus management, curriculum design, or
community partnerships) with sustainability becomes a
core objective of organizational development. In terms of
learning processes, WIAs directly link to the notion of “hid-
den” curricula, referring to “the divergence between what
is overtly taught in educational institutions and what stu-
dents actually learn” (Winter and Cotton 2012, p. 785 with
reference to Jackson 1968). Such informal learning occurs,
for example, through self-directed, unintended, and tacit
learning outside of curricular planning (Livingstone 2001;
Schugurensky 2000), e.g. when learners experience or co-
shape the daily (un-)sustainable practices at an educational
organization (see e.g. Hopkinson et al. 2008; Gramatakos
and Lavau 2019).

Early references to WIAs can be found among others by
Sterling (2003, p. 344), who describes sustainable institu-
tions as institutions “attempting to be a reflective ‘micro-
cosm of a sustainable society’”. While Sterling relates
this to a general paradigm shift in education (e.g. Sterling
2001, 2003), Henderson and Tilbury (2004) take a prag-
matic approach in systematizing approaches by certification
programmes for eco-schools, highlighting key components
in school education (SE), e.g. curriculum links, funding
and management, partnerships, or professional develop-
ment (ibid.). Related discourses can also be found in other
areas of education (e.g. on higher education (HE), McMil-
lin and Dyball 2009; Kohl et al. 2021), which are jointly
referred to here as WIAs. Yet, though the main objective
of WIAs—*“living what we learn” (Buckler and Creech
2014, p. 89)—is well established as one of the core con-
cepts in ESD, it is repeatedly being diagnosed that organiza-
tions who systematically follow a WIA are still scarce (e.g.
Wals 2012; Hargreaves 2008) and, that compartmentalized

@ Springer

approaches—i.e. developing only specific parts of educa-
tional organizations in line with sustainability—are often
preferred to more holistic and integrative approaches (in HE,
McMillin and Dyball 2009; Lozano et al. 2015). Moreo-
ver, the term “WIA” is used in a variety of ways (e.g. in
guidelines, reports, or articles) across all areas of education
(from early childhood and school education to vocational
and higher education and non-formal/informal learning).
At present, no systematic conceptual synthesis of the core
characteristics of the approaches in-use across these different
contexts seems to exist. As such, there is a lack of clarity
on whether the concepts in-use are convergent and, what
policy decisions and further research would be useful to
strengthen WIAs in practice. Keeping in mind that organi-
zations require context-specific pathways towards sustain-
ability, this review responds to this gap: in systematically
assessing the international literature on WIAs, the article
provides an overview of the conceptual debate on WIAs,
and synthesizes core characteristics as well as conditions for
successful implementation in a joint framework.

Materials and methods: systematic
qualitative literature analysis

Literature search

The inclusion of documents for systematic analysis was car-
ried out in five steps. First, a standardized literature search
was conducted, using a Boolean operator to identify sources
from Web of Science (206 results) and ERIC (Education
Resources Information Center; 119 results) (November
2020): “ALL=(("whole school" OR "whole-school*" OR
"whole institution” OR "whole-institution*" OR "whole
System" OR "whole-system*") AND ("education") AND
("sustainable" OR "sustainability"))”. Secondly, doubles
were deleted and two mutually inclusive content-related
criteria were applied during abstract screening: (i) content
related to sustainability and (ii) content related to design
and/or development of educational organizations. 71 arti-
cles fulfilled both criteria, of which 65 were digitally avail-
able (formal criterion due to the digital analysis). Thirdly,
an online search was conducted (Google) to screen for grey
and further relevant scientific literature, using two sets of
keywords: “Whole Institution Approach Education for Sus-
tainable Development” and “Whole School Approach Educa-
tion for Sustainable Development”, resulting in an addition
of 36 documents (first three result-pages, archived). During
analysis, 16 documents were fourthly added based on in-
text citations, and 13 sources were excluded in a fifth step
as they did not fulfil the above-mentioned criteria in the full
texts or, because they constituted specific action plans. In
total, 104 documents were analysed (65+36+ 16 —13). As
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only documents in English were considered due to language
constraints, further research may focus on how WIAs are
referred to differently across the globe. A list of all docu-
ments with further information is provided in the supple-
mentary material (S1).

Qualitative analysis

Tailoring the approach of qualitative content analysis (Kuck-
artz 2014, 2019) to the literature analysis, a rule-bound pro-
cedure was developed to systematically analyze the 104
retrieved documents, differentiating between three steps:
preparation, inductive coding and clustering, and consoli-
dation (Fig. 1). In preparation (1), units of analysis were
defined, namely concepts related to implementing a WIA,
which were assessed through identification and description
of thematic categories (see Kuckartz 2014, 2019) at differ-
ent levels. For analysis, all material was inductively coded
(2), implying that codes in MAXQDA pool text segments
referring to similar or the same concepts. Through clustering
in different abstraction levels, a system of nested thematic
categories results from the content analysis (e.g. categories
for different areas of action/core principles of WIAs, facets
and sub-facets therein). After coding and clustering, all text
segments were reassessed, recoded and reorganized (3) to
strengthen the internal conceptual consistency of the frame-
work. As part of this second round of coding, also doubles
were eliminated, and boundaries of categories defined. Defi-
nitions were developed based on the primary literature for
each category representing a concept, which serve as the
basis for reporting in the results section.

Expert review

While the literature analysis followed a systematic and rule-
bound procedure, it was conducted by one researcher only.
A written expert review (Olson 2010; Artino et al. 2014)
was used to further substantiate the conceptual validity and
comprehensiveness of the findings. Ten high-profile experts

Preparation

@ Coding & Clustering

on ESD and WIAs were invited to participate in the online
survey (nine participated), representing different sectors
from one exemplary national education system (Germany):
politics, administration (ministries), education practice
(secondary school, higher education), academia (research-
ers on ESD in school and higher education), and youth par-
ticipation. While experts from Germany were consulted,
the review followed the literature analysis in focusing on
the overall concept of WIAs. For review, the concepts from
the literature analysis were translated into 53 statements,
each starting with “At our educational organization, ...”.
Each statement was assessed by the experts using a five-
point Likert scales on (1) how well it represents the under-
lying concept (representativeness) and (2) how relevant it
is for WIAs and their assessment (relevance). Additionally,
the experts were asked after each thematic category and at
the end of the survey whether important aspects were miss-
ing (comprehensiveness). Across all 53 facets, the expert
review showed very high mean scores for relevance (4.68;
SD =0.26) and representativeness (4.66; SD=0.23). While
the experts saw the relevant concepts covered and sug-
gested no changes at the level of thematic categories (areas
of action, core principles; see results), few facets were added
based on the feedback (e.g. foci on inclusive communication,
mental health). For details on the national context of the
explorative expert review, the used scales, mean responses
and the list of revised statements, see the supplementary
material (S2).

Results: conceptual synthesis of Whole
Institution Approaches

In the following, the conceptual synthesis of the literature
on WIAs is reported upon, providing exemplary references.
After a short descriptive overview of the data (“International
literature on WIAs: descriptive overview”), a framework for
WIAs is introduced (“Towards organizational sustainabil-
ity: introducing the WIA-framework™) and laid out within
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Fig. 1 Three steps of the systematic procedure for qualitative analysis of the international literature on whole institution approaches (based on

Kuckartz 2014, 2019)
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three main chapters on the core principles of WIAs (“Core
principles”), organizational areas of action (“Jointly towards
sustainability: integrated organizational areas of action”),
and the underlying organizational culture (“Organizational
culture”). Subsequently, critical conditions for successful
WIAs are highlighted (“External conditions: priority in
policy, funding and access to expertise”). The results end
with a synthesis (“Synthesis: conceptual framework for
WIAS to sustainability”), including an illustrative overview
of the conceptual framework for WIAs.

International literature on WIAs: descriptive
overview

Of the 104 assessed documents, 83 were classified as sci-
entific literature (journal articles, chapters, project reports),
and 21 as grey literature (reports, frameworks, guidelines,
handbooks). Regarding areas of education, 50% primarily
referred to SE, 34.6% to HE, and 12.5% set an overarching
focus (e.g. UN reports). With one document each primarily
focusing on early childhood education and non-formal edu-
cation, and no documents with specific focus on vocational
education and training, these areas of education seem under-
represented in the current international discourse. While the
numbers point to a strong concentration on SE and HE, it
should also be noted that cross-references were made to
other areas (e.g. non-formal organizations as partners) and
that different wordings for WIAs may be used in different
contexts (Didham and Ofei-Manu 2018). Regarding date
of publication (range 1999-2020), an overall increase was
observed with over half (57.7%) of all documents having
been published since the start of the Global Action Pro-
gramme on ESD in 2015. In summary, the literature primar-
ily focuses on SE and HE and, considering the increase in
publications, some of the findings may be subject to change
as the discourse evolves.

Towards organizational sustainability: introducing
the WIA framework

As a starting point, it is recurrently described that WIAs
aim at "mainstreaming sustainability into all aspects of the
learning environment" (Buckler and Creech 2014, p. 30)
through a systematic, strategic, and holistic process (simi-
larly e.g. UNESCO 2017; Rieckmann et al. 2017; Henderson
and Tilbury 2004; Hargreaves 2008; Ferreira et al. 2006).
In approaching sustainability as a fundamental paradigm of
education (Sterling 2003), organizations which implement
a WIA seek to enhance the overall sustainability-related
learning experience (e.g. Breiting et al. 2005; McMillin
and Dyball 2009). Integrating the socio-physical context
into sustainability learning, WIAs imply that particular
attention is put on the informal learning processes within
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organizations, regularly described as “non-formal”, “hid-
den”, “shadow”, or “living” curriculum (e.g. McMillin and
Dyball 2009; Shallcross et al. 2006; Henderson and Tilbury
2004). Through WIAs, informal and formal learning is con-
sistently connected within a sustainable organizational envi-
ronment, both contributing to sustainable learning (process)
and practice (output and impact). Described as processes
of "whole system redesign" (Wals and Benavot 2017, p. 6,
reference to Sterling), WIAs adopt a holistic approach to
sustainability in organizational development (e.g. Mogren
et al. 2019). In this sense, Birney and Reed (2009, p. 23)
describe the practice in SE as "not about adding on to what
they [schools] do already but about changing and reordering
the relationships between learning, leadership and change
that are being created for sustainability in pupils, schools
and community". In line with Sterling (e.g. 2003), WIAs
may therefore be considered as the organizational manifes-
tation of an integrative view on sustainability in education.
In practice, this takes shape "in a variety of ways, differ-
ing from place to place" (UNESCO 2012, p. 46), given that
every organization is grounded within specific social, cul-
tural, environmental, and economic contexts.

Keeping in mind that various pathways are possible
towards WIAs, the following sections provide an overview
of the key characteristics highlighted in the international
literature. Based on the nested system of thematic catego-
ries inductively developed as part of the content analysis
and refined after the expert review, the characteristics of
WIAs are clustered within five core principles, seven organi-
zational areas of action, the underlying organizational cul-
ture, and conditions for successful WIAs. After the five core
principles (coherence, continuous learning, participation,
responsibility, long-term commitment) are introduced, the
following seven organizational areas of action are laid out:

— Governance

— Curriculum and formal learning

— Operations and campus management
— Community and networks

— Research (in higher education)

— Human capacity building

— Communication

While an overview is provided for each component inde-
pendently, it is important to note that their introduction fol-
lows no specific order given that in practice the boundaries
are not sharp—instead, their overlaps and interactions are a
key feature of WIAs. After each individual component of the
framework is introduced, the last section of the results syn-
thesizes the core results and provides an illustrative over-
view of the overall framework.
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Core principles
Coherence

Referred to with various wordings, institutional coherence
(to "walk the talk"/"live what is learned") may be considered
as the core of WIAs (similarly, e.g. McKeown and Hopkins
2007; Mogren et al. 2019; UNESCO 2020; Whitby 2019;
Ferreira et al. 2006). Implying that individuals learn "from
the entire experience (...), not just from what is taught
within the classroom-walls" (McMillin and Dyball 2009,
p. 63), coherence relates to a process of consistently inte-
grating the different subsystems, components or elements
of institutions (e.g. Giesenbauer and Miiller-Christ 2020;
DCSF 2009). One way to describe this is to assess the inter-
connectedness of different components within educational
organizations (e.g. Warner and Elser 2015). Among others,
this includes consistency between formal, non-formal and
informal sustainability learning inside and outside of class-
rooms (e.g. Shallcross et al. 2007; Shallcross and Robinson
1999; McMillin and Dyball 2009; UNESCO 2012; Birney
and Reed 2009). Through this, it is suggested that "the insti-
tution itself functions as role model" (Rieckmann 2018, p.
46) for sustainability within all of its practices (e.g. McMil-
lin and Dyball 2009; Shallcross et al. 2006; Whitby 2019;
McKeown and Hopkins 2007; Gibb 2016).

Continuous learning

Implementing a WIA implies a continuous learning process
for the organization and its internal and external stakehold-
ers. As such, educational organizations are viewed as learn-
ing organizations (e.g. Shallcross and Robinson 1999; Ster-
ling 2003; Breiting et al. 2005), learning communities (e.g.
Potter 2007), dynamic (e.g. Koester et al. 2006; Beringer
and AdomBent 2008) or living systems (e.g. Kensler 2012;
Kensler and Uline 2019), and as facilitating learning for eve-
ryone (e.g. Birney and Reed 2009). Understanding sustaina-
bility as much as a process as an outcome (e.g. Bosevska and
Kriewaldt 2020; Mathar 2013; Mogren et al. 2019), WIAs
not only point to what an "institution does, but also what it
is trying to become" (Scott 2015, p. 952). This implies con-
tinuous collaborative redesign, improvement (Gough 2006)
and adaptation according to capacities and needs (Schroder
et al. 2020) at a rate which considers an institution’s inher-
ent "ability to change" (Gough and Sharpley 2005, p. 12).

Participation (organizational capacity)

In terms of an organizational capacity, participation
implies that an organization functions in a way that all
individuals, regardless of their role, are "encouraged and
enabled" (Fischer et al. 2015, p. 792) to participate in

design, decision-making, implementation, monitoring,
and readjustment of sustainability-related efforts. In this,
WIAs are described as aiming for an inclusive and equal-
ity-oriented learning environment (e.g. UNESCO 2020;
SEdA 2007), providing a "welcoming atmosphere that
values everyone’s participation and contributions—irre-
spective of background, culture, age, religion or ability—
and challenge[s] prejudice and injustice in all its forms"
(DCSF 2009, p. 63). Apart from learners, this refers to
teaching and non-teaching staff as well as families (e.g.
in SE) and partners in the community. Regarding student
participation, it implies sharing ownership over the pro-
cess (Breiting et al. 2005), which empowers learners for
agency (e.g. McMillin and Dyball 2009; O’Donoghue
et al. 2018). Authentic participation thereby means both
real opportunity for needs, interests and contributions (e.g.
Schroder et al. 2020; Shallcross et al. 2007) and, at the
same time, transparency and honesty about levels of power
and responsibility to manage expectations and avoid frus-
trations (e.g. Gibb 2016).

Responsibility (of individuals)

While participation refers to the capacity of an organization
to enable and encourage stakeholders to be part of a process
of change, responsibility (of individuals) refers to the notion
that engagement for sustainability is necessary not only by a
single or a few individuals (e.g. a principle, engaged learners
or educators), but by various actors within the organizational
community (e.g. Henderson and Tilbury 2004; Birney and
Reed 2009; Ferreira et al. 2006; UNESCO 2012; Whitby
2019). In this sense, responsibility can be viewed as an indi-
vidual complement to the organizational capacity to facili-
tate participation by pointing out that, if an organization is
to become sustainable, members of the organizational com-
munity also have a responsibility to jointly act for it.

Long-term commitment

Long-term commitment to change towards sustainability
was synthesized from the literature as a fifth core princi-
ple (e.g. Pittman 2004; Koester et al. 2006; Goldman et al.
2018; Hargreaves 2008). While sustainability by definition
requires committed long-term effort, WIAs are described not
only to need time and patience, but also flexibility, creativity
and, to some extent, risk-taking (Birney and Reed 2009).
While transformative actions are required to trigger systemic
changes at all levels, Davis and Ferreira (2009, p. 60) also
argue that "deep and wide change is more likely to be evo-
lutionary rather than revolutionary, taking into account the
complexities of educational settings".
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Jointly towards sustainability: integrated
organizational areas of action

Reporting on the main conceptual clusters from the inter-
national literature, the following sections introduce seven
different but highly integrated organizational areas of action
for WIAs.

Governance

In terms of coordination, an active interplay between bot-
tom-up change processes and supportive top-down structures
is viewed critical for WIAs (e.g. Bohunovsky et al. 2020;
Barrett et al. 2019; Shallcross et al. 2006). While top-down
support and engagement is important for systemic change
(e.g. Whitby 2019; Henderson and Tilbury 2004; Gough
and Sharpley 2005), leadership and institutional agency
may be distributed collaboratively and in decentral ways
(e.g. Birney and Reed 2009), strengthening ownership and
responsibility of stakeholders. In this, a participatory inte-
gration of mostly all relevant stakeholders is seen as vital to
WIAs (e.g. Niedlich et al. 2020; Sterling 2003; UNESCO
2017; Gibb 2016). In fostering democratic and distributed
decision-making (e.g. Henderson and Tilbury 2004; Higgs
and McMillan 2006; Sterling 2003; Whitby 2019; Tilbury
and Wortman 2005), organizations may cultivate a sense
of participative leadership for SD and divide tasks across
groups of stakeholders (e.g. Mathar 2016; Birney and Reed
2009). To organize this, multi-stakeholder SD steering bod-
ies are suggested, including committees, working groups or
councils (e.g. Birney and Reed 2009; Farinha et al. 2020;
Ferreira et al. 2006; Henderson and Tilbury 2004; WWF
2011), which should ideally be supported by designated
employees (e.g. coordinators, sustainability offices) as per-
manent facilitators (e.g. McMillin and Dyball 2009; Gibb
2016; Ferreira et al. 2006; Niedlich et al. 2020).
Governance instruments As an early milestone, organiza-
tions may anchor sustainability and ESD within their vision
and mission statement (e.g. Lozano et al. 2015; Mogren and
Gericke 2019; Breiting et al. 2005; DCSF 2009). Accord-
ing to the literature, such vision should ideally be jointly
developed, agreed upon, and shared by and with as many
stakeholders as possible (e.g. UNESCO 2014; Birney and
Reed 2009; WWF 2011; Henderson and Tilbury 2004),
among others, to make sure it becomes context specific to
the "history, culture and needs" of an organization and its
community (Gibb 2016, p. 5). Likewise, an integration of
sustainability is suggested within various further institu-
tional policies such as strategic, improvement or develop-
ment plans (Gibb 2016; WWF 2011; DCSF 2009; SEdA
2007), declarations and public statements (e.g. Pittman
2004; Lozano et al. 2015; Aleixo et al. 2018) or guidelines
and codes of conduct (e.g. Aleixo et al. 2018; Gibb 2016),
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ideally with binding character (Niedlich et al. 2020). Outlin-
ing “commitment to sustainability goals and direct areas for
action" (Henderson and Tilbury 2004, p. 36), such policies
may have both internal ("motive for reflection and innova-
tion") and external effects ("clear future-oriented profile")
(Breiting et al. 2005, p. 34 on SE). Also, comprehensive
sustainability audits play a critical role (e.g. UNESCO
2017; Henderson and Tilbury 2004; WWF 2011; Tilbury
and Wortman 2005), providing a valuable basis for goal-
setting and future evaluations, and may ideally be performed
collaboratively (e.g. Birney and Reed 2009; Breiting et al.
2005). Sustainability plans and action plans are suggested to
organize the process of comprehensively integrating SD and
ESD (e.g. Gibb 2016; Henderson and Tilbury 2004; WWF
2011; UNESCO 2017). Lastly, critical collaborative internal
as well as external monitoring and evaluation of goals and
activities are important for WIAs (e.g. Mathar 2016; Hen-
derson and Tilbury 2004; O’Donoghue et al. 2018), enabling
organizations to reflect on actions, review on-going progress,
celebrate successes and derive new goals.

Curriculum and formal learning

For consistent sustainability learning, curricula need to
reflect “knowledge, skills, perspectives and values related
to sustainability” (UNESCO 2012, p. 46). While national
curricula are typically not influenced by individual organi-
zations, they have (varying) degrees of freedom regarding
institutional curricula. Instead of approaching ESD as an
“add-on” or “bolt-on” to some subjects or courses (see Bena-
vot 2014), the literature on WIAs calls for a cross-cutting
and cross-disciplinary integration of ESD (e.g. Laurie et al.
2016; Shallcross et al. 2007; Hargreaves 2008; Henderson
and Tilbury 2004; SEdA 2007; DCSF 2009), strengthening
also the interconnectedness between disciplines (e.g. Warner
and Elser 2015; Breiting et al. 2005; Shallcross and Rob-
inson 1999). Fostering real-world and place-based sustain-
ability learning, organizations following a WIA attempt to
link learning to all other activities, e.g. campus management,
community engagement, research (in HE), or governance
(e.g. McMillin and Dyball 2009; Simovska and Prgsch 2016;
Buckler and Creech 2014; Wals and Benavot 2017). In terms
of participation, some authors also view institutional curric-
ula as an opportunity for co-design with learners (examples
in Block et al. 2016; Shallcross et al. 2007), non-teaching
staff and community partners.

Learning processes As the educational concept of ESD
is elaborated upon elsewhere (e.g. Vare and Scott 2007,
Rieckmann et al. 2017; Leicht et al. 2018), this section
solely focuses on aspects highlighted in the literature on
WIAs. Among others, learning is here described as holistic
(e.g. Mogren et al. 2019), e.g. implying that it is consist-
ently embedded within the socio-physical context (hidden
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curriculum) and, that the different cognitive, emotional and
social aspects of learning are viewed as integrated (e.g.
Badjanova and IliSko 2015). Offering a place of experi-
mental and engaged learning as sustainable development
(e.g. Buckler and Creech 2014; McMillin and Dyball 2009;
Rieckmann 2018), organizations act as a facilitating envi-
ronment for transformative learning. As an action-oriented
(e.g. O’Donoghue et al. 2018; Rieckmann 2018) and situ-
ated process (e.g. O’Donoghue et al. 2018; Shallcross et al.
2006), learning in WIAs is implanted in contexts familiar to
the learners (O’Donoghue et al. 2018), building upon prac-
tical real-world experiences (e.g. UNESCO 2012; DCSF
2009) as well as local and place-based sustainability issues
(e.g. Birney and Reed 2009; Shallcross and Robinson 1999).
As such, it involves problem and project-based learning
(Kensler and Uline 2019; Warner and Elser 2015), in which
learners may instigate real-world changes (e.g. Lewis et al.
2014; Shallcross et al. 2007; Potter 2007). Highlighting the
role of participation (Sterling 2003; Potter 2007; Rieckmann
et al. 2017; Henderson and Tilbury 2004), learning itself
is viewed as co-designed between learners and educators,
implying a shift "from doing to students, to doing with stu-
dents" (Kensler and Uline 2019, p. 1202). In this, instruction
is "replaced by co-construction between students, teachers,
parents, partner and experts from outside schools" (Mathar
2013, p. 1). The educator takes on a role of a facilitator
(e.g. UNESCO 2020), acting as a "mediator of co-engaged
learning" (O’Donoghue et al. 2018, p. 118), requiring a close
learner—educator relationship (e.g. Higgs and McMillan
2006), in which "learners and educators jointly figure out
and address solutions together" (O’Donoghue et al. 2018,
p. 131).

Operations and campus management

For operations and campus management, WIAs imply
strongly reducing the use of resources (e.g. waste, water,
energy) (e.g. Henderson and Tilbury 2004; Lozano et al.
2015; Gough and Sharpley 2005; Gibb 2016; Whitby 2019)
by means of sufficiency, efficiency and consistency, includ-
ing both changes in behaviour and the use of sustainable
technologies and materials. To reach targets such as net-
zero emissions, sustainability in operations and campus
management spans across all fields of action (e.g. build-
ings, grounds, mobility, procurement). Aside from drasti-
cally reducing the environmental footprint, it includes social
aspects, e.g. to foster inclusiveness, diversity and equality
(Lozano et al. 2015), as well as physical and psychological
well-being (e.g. Posch 1999; Kensler 2012; DCSF 2009).
As an example, sustainable procurement (e.g. Fischer et al.
2015; Sterling 2003; SEdA 2007) implies a consequent use
of socially and environmentally responsible products (e.g.
eco, fair trade, local, see e.g. Aleixo et al. 2018, UNESCO

2012, 2020, Gibb 2016, Buckler and Creech 2014), and
overall reduced consumption.

Given that the “learning experience of students is
influenced by more than what is taught in the classroom"
(McMillin and Dyball 2009, p. 58) and that educational
organizations have a socializing effect on learners through
informal learning (e.g. Barth et al. 2012), the socio-physical
environment of learning is critical for coherent sustainability
learning. Therefore, organizational structures can be consid-
ered as "facilities that teach sustainability practices" (SEdA
2007, p. 4), offering a learning laboratory for sustainability
(e.g. McMillin and Dyball 2009; Gibb 2016). In the context
of HE, McMillin and Dyball (2009) suggest linking the cur-
riculum with research and operations as a way to engage
students as stakeholders, who take ownership over the
process of learning sustainability. Similarly, other authors
suggest that learners may directly be involved in or even
to some extent in charge of sustainable operations (Higgs
and McMillan 2006; Shallcross et al. 2007; McMillin and
Dyball 2009). In short, operational activities are described
in the literature as an opportunity for real-world sustain-
ability learning.

Community and networks

Realizing WIAs, educational organizations actively engage
in partnerships and networks with diverse (cross-)regional
stakeholders (e.g. NGOs, businesses, authorities, individu-
als), involving “members of the community and their enthu-
siasms in situated real-world issues" (Sterling 2003, p. 343).
Through such embeddedness, communities may become
co-learning grounds for sustainability (e.g. Gibb 2016;
Shallcross et al. 2006), allowing for learners to develop
both "meaningful relationships with their immediate envi-
ronment” and “the skills to design and implement solutions
to the problems they may encounter there" (McMillin and
Dyball 2009, p. 62; ref. to Orr 1992). Organizations follow-
ing a WIA are considered "active in the society" and "rec-
ognized as relevant stakeholders in the development of the
community" (Breiting et al. 2005, p. 42). Not only referring
to solely educational collaboration, but also transfer activi-
ties in HE (e.g. Nolting et al. 2020), community cooperation
is described as two-way engagement and co-learning (e.g.
Henderson and Tilbury 2004; Tilbury and Wortman 2005).
Such learning and contribution implies a reciprocal process
(e.g. Warner and Elser 2015; Nolting et al. 2020) based on
dialogue and focused on real-life action along real-world
challenges (e.g. Gibb 2016; Rieckmann et al. 2017; Whitby
2019; Rieckmann 2018). Often manifested through collabo-
rative projects (e.g. Koester et al. 2006; Mathar 2016), two-
way collaboration may also lead to shared visioning (e.g.
Henderson and Tilbury 2004; Rieckmann 2018). While
Davis and Ferreira (2009) and Ballantyne and Packer (2006)

@ Springer



1022

Sustainability Science (2023) 18:1015-1030

recognize the role of external programs, both suggest that
network-based approaches (power-sharing, capacity-build-
ing, integration into institutional curricula) would be benefi-
cial to holistic ESD. From a bird’s-eye perspective, this may
be described as a learning network (e.g. O’Donoghue et al.
2018), which facilitates practice-based co-learning, empow-
ering learners and partners as agents of change (Rieckmann
et al. 2017). Using similar terminology, Mathar (2016, p.
403) refers to "local learning landscape[s]", where learn-
ing is situated outside the boundaries of the organization
(Henderson and Tilbury 2004). Here, networks are not only
viewed as vital support structures for organizations in "navi-
gating their way through change" (Shallcross et al. 2006, p.
295), but also help to avoid duplication of resources, or open
up access to new ones (e.g. Davis and Ferreira 2009; Gough
and Sharpley 2005; Henderson and Tilbury 2004). Also,
networks with other organizations of the same type (e.g.
schools, universities) are described as essential (e.g. Giesen-
bauer and Miiller-Christ 2020; Kahle et al. 2018; Henderson
and Tilbury 2004), among others, for mutual support, peer-
to-peer learning, and to expand the visibility of WIAs "as a
model for adaptation" (UNESCO 2014, p. 35).

Research (in higher education)

As Sterling (2003, p. 343) puts it, HE institutions following
a WIA aim to "develop an ethical and responsible research
agenda", considering sustainability as an important factor
in research projects, publications, and the way in which
knowledge is generated. Vogt and Weber (2020, p. 17) even
argue that it is the responsibility of free and autonomous
science to act as agents of change towards sustainability,
given that "universities are part of the problem and part of
the solution" (ibid.). In practice, a focus on sustainability in
research requires structural changes (e.g. in funding, depart-
ments, incentives), and often involves new collaborations
and partnerships (Fischer et al. 2015; Lozano et al. 2015;
Aleixo et al. 2018). Apart from approaching sustainability as
a cross-disciplinary compass, HE institutions may actively
conduct research activities on sustainability and ESD (e.g.
Bohunovsky et al. 2020; Fischer et al. 2015) and, for exam-
ple, set up new research units to institutionalize these efforts
(e.g. Aleixo et al. 2018; Lozano et al. 2015). Given the com-
plex embeddedness of SD into social processes, inter- and
transdisciplinary approaches are particularly described as
fundamental for SD (e.g. Aleixo et al. 2018; Giesenbauer
and Miiller-Christ 2020). Yet, Giesenbauer and Miiller-
Christ (2020, p. 12) also point out that "not all subsystems
have to embrace complexity and transdisciplinary research",
stressing that different types of research require different
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approaches. Regarding the integration of research and learn-
ing, it is widely suggested to more strongly involve students
within research processes (e.g. McMillin and Dyball 2009;
Giesenbauer and Miiller-Christ 2020).

Human capacity building

Having designated a priority action area of the global ESD
programs on building capacity of educators, UNESCO
(2020, p. 30) stresses that "[e]ducators remain key actors in
facilitating learners’ transition to sustainable ways of life".
Yet, they themselves "need to be empowered and equipped
with the knowledge, skills, values and behaviours that are
required for this transition" (ibid.). While professional devel-
opment of staff and leadership on ESD and SD is considered
decisive (e.g. Kadji-Beltran et al. 2014; Henderson and Til-
bury 2004; Shallcross et al. 2006; Rieckmann 2018; Mathar
2016; SEdA 2007), many have not yet been involved in such
training (e.g. Amado et al. 2017; Rieckmann et al. 2017) and
systematic provision of professional development programs
on ESD is still lacking globally (e.g. Gough 2016). Such
training focuses particularly on competencies, knowledge
and attitudes as well as practical experience with regard to
ESD (e.g. UNECE 2012; UNESCO 2020; Rieckmann et al.
2017), enabling educators to transfer (E)SD into practice
(e.g. DCSF 2009; Ferreira et al. 2006; Henderson and Til-
bury 2004). Aside from cognitive skills, emphasis may be
put on emotional competencies, which are fundamental to
facilitate a motivational and empowering institutional cli-
mate (e.g. Schroder et al. 2020). Also, programmes may
focus on facilitating active reflection on pedagogical prac-
tices and self-conceptions (e.g. Ferreira et al. 2006; UNECE
2012), given that educators act as role models (e.g. Higgs
and McMillan 2006), coaches and/or change agents (e.g.
Laurie et al. 2016; Henderson and Tilbury 2004), empow-
ering learners to become agents of change themselves (e.g.
Shallcross et al. 2006; Wals 2012). For such professional
development, sufficient time needs to be allocated (e.g. Hen-
derson and Tilbury 2004; Amado et al. 2017), and organi-
zation-specific trainings are suggested for context-specific
learning (e.g. in SE, Shallcross et al. 2006). Yet, exchange
between practitioners is also referred to as critical for collab-
orative peer-to-peer learning (e.g. Kadji-Beltran et al. 2014;
UNESCO 2020), e.g. through mentoring-systems (Kadji-
Beltran et al. 2014) or in networks (e.g. Ferreira et al. 2006;
Wals 2012).

Aside from professional development, the literature
addresses various aspects related to the management of
human resources (HR). For example, SEdA (2007, p. 2)
summarizes: (i) integration of ESD-competencies in apprais-
als and hiring, (ii) development of HR policies that “support
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ESD capacity building, mentoring, collaborative and life-
long learning”, (iii) celebration of diversity and (iv) recog-
nition for staff who show leadership with regard to (E)SD.
While these aspects target either individuals outside (to be
hired) or inside an institution (e.g. staff support, recogni-
tion), Gibb (2016) also mentions the importance to involve
recently hired staff into the process. Moreover, WIAs also
imply a deliberate focus on social sustainability, e.g. through
support systems and initiatives for healthy lifestyles (e.g.
Aleixo et al. 2018). Regarding quality working conditions,
the literature addresses the availability of high-quality teach-
ing materials and guides (e.g. Mathar 2013; SEdA 2007;
Buckler and Creech 2014), and sufficient space and time for
reflection and clarification (e.g. Gibb 2016; Breiting et al.
2005; Warner and Elser 2015) as well as support for educa-
tors (e.g. Warner and Elser 2015; Henderson and Tilbury
2004).

Communication

Communication is considered a critical and highly inte-
grated cornerstone of WIAs. For example, Awuzie and
Abuzeinab (2019, p. 14) conclude from assessing the rela-
tionship between organizational factors in HE that "the
absence of the effective communication of SD will serve
to undermine all the other efforts". Yet in practice, commu-
nication within organizations and towards the outside faces
various difficulties. Based on a case study in HE, Djordjevic
and Cotton (2011, p. 386) point to a number of issues such
as contested definitions of sustainability, conflicts with the
organizations mission, and resistance towards change as
well as different values, needs, and expectations. Grounded
in a review of literature, the authors recommend that com-
munication on SD (i) "must be clear, precise and coherent,
yet tailored to the different contexts of recipients", provid-
ing and following a "working definition of sustainability",
(ii) requires high-level support, yet at the same time follows
a dialogical and democratic approach and (iii) should be
"highly consistent" and supportive for the specific change
processes at a given institution (ibid.:392). Also, as pointed
out during the expert review, organizations following a WIA
may put attention to inclusive communication (e.g. gender
neutral, simple language). Practically, it is highlighted in the
literature across different areas of education that organiza-
tions who follow a WIA foster visibility and transparency of
SD activities (e.g. Bauer et al. 2020; Higgs and McMillan
2006; Lozano et al. 2015), both internally and towards the
public. Such visibility, i.e. showing sustainability as a core
feature of an organization (e.g. Niedlich et al. 2020) not only
attracts partners and students (e.g. Bauer et al. 2020), but
the sharing of results and lessons learned is also suggested

to foster participation and awareness (Bauer et al. 2020),
build accountability, bring about commitment (Awuzie and
Abuzeinab 2019), and motivate further action (Gibb 2016).
In terms of active interaction with stakeholders, Breiting
et al. (2005, p. 37) suggest on SE that it is “important that
all the members of the school community are aware of their
mission and their contribution”, pointing to their impor-
tance for sustainability practice. Aside from sharing vision
and progress (e.g. Gough and Sharpley 2005; Henderson
and Tilbury 2004; SEdA 2007), this involves strengthening
effective internal communication (e.g. Djordjevic and Cot-
ton 2011; Warner and Elser 2015).

Organizational culture

Strongly affected by and affecting all core principles (“Core
principles”) and areas of action (“Jointly towards sustain-
ability: integrated organizational areas of action”), aligning
the organizational culture (shared beliefs and values, social
rules-in-use) with sustainability is at the core of WIAs. Yet
though various authors refer to its importance for WIAs
(Warner and Elser 2015; Pittman 2004; Roos et al. 2020;
Ferreira et al. 2006), fewer sources address specific disposi-
tions of an organizational culture in line with sustainability
(e.g. for HE, Bauer et al. 2020; Niedlich et al. 2019). In
the context of WIAs, organizational culture is decisive in
at least two ways: firstly, existing culture manifests through
informal procedures and rules-in-use, which may act as driv-
ers or hurdles (e.g. Warner and Elser 2015). Secondly, the
continuous process of co-designing and co-implementing
WIAs may lead to cultural shifts within the organizational
community (e.g. Henderson and Tilbury 2004; Niedlich
et al. 2019), implying that a culture of sustainability can
also be considered part of the process, and an overarching
output of a WIA. Considering this iterative and integrat-
ing double-role, organizational culture may be viewed as
a critical proxy for the extent to which an organization is
practically living sustainability.

Constituting the hidden profile of an organization, culture
refers to the shared values and rule-systems that act as a
"collective 'memory" (Breiting et al. 2005, p. 35), which is
the basis for the "way people interact, discuss and do things"
(ibid.). As such, aligning organizational culture with SD
strongly ties to developing a sustainability ethos (UNESCO
2012; Wals 2012) and, to addressing organizations as models
practicing sustainability (e.g. Higgs and McMillan 2006).
As Shallcross et al. (2007, p. 73) state, WIAs "are educa-
tion as a way of life in which sustainable actions become
second nature—culturally intuitive normative responses".
Yet, as Bauer et al. (2020, p. 17) point out, "sustainabil-
ity processes are no ‘optimized production lines’; they are
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instead complex social processes", implying that there are
various cultural orientations which, dependent on con-
texts, may or may not contribute to sustainability learning.
At the same time, the authors argue that this "is precisely
why consideration of organizational cultures is so relevant
and why it is worth attempting to identify patterns ham-
pering or supporting fundamental change" (ibid.). Among
the patterns of cultural dispositions frequently referred to
in the literature on WIAs, integration and holism describe
a culture of comprehensively viewing sustainability as an
intertwined field of action for all parts of an organization
(e.g. Bauer et al. 2020; Niedlich et al. 2019), manifesting,
e.g. in what an organization does (e.g. Higgs and McMillan
2006), how its organizational climate develops (e.g. Breiting
et al. 2005), and how it perceives itself as part of a greater
change process (e.g. Niedlich et al. 2019). Aside from this
consistency-oriented perspective, various authors refer to a
culture of collective learning (e.g. Sterling 2003; Niedlich
et al. 2019; Bauer et al. 2020), in which space is provided
for reflection and reflexivity (e.g. Giesenbauer and Miiller-
Christ 2020; Henderson and Tilbury 2004; Sterling 2003).
Viewing "sustainability not as an externally defined goal, but
as an open search process" (Vogt and Weber 2020, p. 17),
this also implies a culture of complexity (e.g. Breiting et al.
2005; Mathar 2013), in which individuals critically reflect
upon assumptions, values, and actions. Relatedly, various
authors describe a culture of co-design and collaborative
actions (e.g. Bauer et al. 2020; Shallcross et al. 2006, 2007,
UNESCO 2020). Lastly, the literature refers to the impor-
tance of social interaction by facilitating and living solidar-
ity (e.g. UNESCO 2020), diversity (e.g. Wals 2012; SEdA
2007), inclusiveness (e.g. UNESCO 2020; Sterling 2003),
and care (e.g. DCSF 2009; Mathar 2016; Sterling 2003) as
well as respect and mutual recognition (e.g. Posch 1999),
emphasizing emotional and physical well-being (e.g. DCSF
2009).

External conditions: priority in policy, funding
and access to expertise

While there are many ways through which organizations
can autonomously develop towards sustainability, the lit-
erature also points to contextual factors which may foster
or hinder WIAs. As a first, prioritization within regional,
national and international policies is decisive (e.g. Wals
and Benavot 2017; UNESCO 2020; Henderson and Til-
bury 2004). As such, UNESCO (2020, p. 28) calls on
policymakers to “create enabling environments for educa-
tors to integrate the whole-institution approach on ESD”.
According to UNESCO, this “includes, for example, plac-
ing emphasis on ESD among other competing priorities,
allowing more flexibility, facilitating partnership, and

@ Springer

reflecting the whole-institution approach to ESD in the
performance of learning institutions” (ibid.). Secondly,
availability of sufficient and long-term funding is essen-
tial. Mentioned by Henderson and Tilbury (2004, p. 6)
as one of several “critical success factors”, significant
funding (e.g. UNESCO 2014) is important, for example,
to redesign the campus or buildings, to facilitate high-
quality in-service professional development or to desig-
nate specific staff as facilitators for the process. As a
third, access to expertise on ESD through external sup-
port (e.g. in multi-stakeholder networks, see Tilbury and
Wortman 2005) and pre-service education of educators on
ESD is fundamental (e.g. Henderson and Tilbury 2004;
UNESCO 2014; Gibb 2016). As various authors point
out, transformative change within education not only
requires in-service training and support, but also consid-
erable changes in pre-service education of educators (e.g.
Ferreira et al. 2006, 2007; Gough 2016; Gibb 2016; Hen-
derson and Tilbury 2004; UNESCO 2020). Though this is
widely acknowledged, Gough (2016, p. 109) describes an
"almost universal lack of success in introducing coherent
or consistent programs of EE [environmental education]/
ESD into teacher education courses". Given that educa-
tors are "key actors in facilitating learners’ transition to
sustainable ways of life" (UNESCO 2020, p. 30), a sys-
tematic integration of sustainability and ESD in pre-ser-
vice education of all leaders, educators and non-teaching
staff is critical also for WIAs to sustainability.

Synthesis: conceptual framework for WiAs
to sustainability

In a nutshell, WIAs are described in the international lit-
erature as continuous individual and institutional learning
processes to coherently mainstream sustainability as a fun-
damental principle within all activities of an educational
organization. Through WIAs, all formal and informal learn-
ing as and for sustainability is embedded within its socio-
physical surrounding, implying that both social processes
(e.g. governance, communication) and physical contexts
(built and natural environment) consistently practice sus-
tainability. Such an orientation of both the visible and the
hidden curriculum towards sustainability aims to link formal
and informal learning, ideally creating an authentic sustain-
able learning environment in which everyone involved is
empowered with the abilities to design and create sustain-
able futures. While different organizations may follow dif-
ferent pathways towards sustainability in their specific con-
text, a joint framework could be synthesized for WIAs from
the international literature (for an illustrative overview, see
Fig. 2). On the operational level, the framework consists
of a set of core principles (coherence, continuous learning,
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participation, responsibility, long-term commitment), and
seven highly integrated areas of action, including:

e an integrative and participative governance that proac-
tively supports and empowers an institutional (re-)orien-
tation towards sustainability driven by individuals at all
levels,

e an encompassing and cross-disciplinary orientation of
curriculum and learning towards sustainability, follow-
ing a holistic, emancipatory, situated and action-oriented
approach to pedagogy,

e aprocess of (re-)designing operations and campus man-
agement in line with sustainability, providing an oppor-
tunity to collaboratively learn how to live sustainably,

¢ astrong embeddedness within the surrounding commu-
nities, regional educational landscapes and inter-organ-
izational networks,

¢ in HE, a strong and institutionalized emphasis on sustain-
ability in research, including an active involvement of
learners,

e fostering of competencies, knowledge, attitudes and prac-
tical experience of educators and non-educating staff on
sustainability and ESD through capacity building, as
well as

e clear and consistent internal and external communica-
tion on SD.

Underlying all areas of action, organizational culture
refers to the shared values and social rules-in-use within
an organizational community. It is thus critical for WIAs
as a condition (driver, or hurdle), characteristic of the pro-
cess (e.g. collaboration, holism), and as overarching out-
put (“Culture of Sustainability”’). Notably, WIAs are about
consistency in co-shaping sustainability in the different yet
interacting parts of the organization. To foster such an inte-
grative approach, the literature points to high prioritization
in policy, adequate long-term funding, and availability of
expertise, including a consequent integration of sustainabil-
ity into the training of educators.

Discussion: towards coherence
on sustainability in education

In light of the critical importance of socio-physical environ-
ments for sustainability learning, the here presented system-
atic literature review offers a synthesis of the key concepts
that characterize WIAs. Overarchingly, WIAs are described
as participatory and integrative processes of learning how to
live, act, and co-create sustainability within and around edu-
cational organizations. In viewing sustainability as a defining
paradigm of quality education (Sterling 2003), WIAs move
beyond a compartmentalized integration of sustainability
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(“cherry-picking”) (see Lozano et al. 2015; McMillin and
Dyball 2009), in which sustainability learning is frequently
approached as an “add-on” or “bolt-on” (Benavot 2014; Wals
and Benavot 2017). Instead, WIAs call for whole-system
approaches, which—in essence—are not limited to education
organizations but may also be applied to various other insti-
tutional arrangements (e.g. NGOs, businesses). Building on
core results of the analysis, the following sections reflect upon
the methods used for analysis, gaps in our current understand-
ing of WIAs, and opportunities for further research.

As the literature analysis shows, core characteristics of
the concept of WIAs (core principles, organizational areas of
action, organizational culture) converge across the literature
from different areas of education. At the same time, the practi-
cal implementation requires specific pathways and adaptations
according to age groups, social, cultural and environmental
contexts. Also, it was found that the current literature on
WIAs puts a considerable focus on school and higher educa-
tion. Acknowledging that other wordings may also be in-use
here, future studies could put additional emphasis on WIAs
in vocational education and training, early childhood educa-
tion and non-formal learning. Regarding publication dates, a
considerable increase was observed since 2015, implying that
the analysis characterizes a status, and that the concepts under
debate are expected to further evolve. As the literature analysis
was limited to English, and the expert review was conducted
within one exemplary education system (Germany), further
context-specific studies on both conceptual understanding
and practical implementation of WIAs across the globe are
moreover viewed as an important field for further research.
Regarding the qualitative content analysis, conducting the
analysis as a single researcher implied the methodological
challenge to mediate potential researcher biases. Aside from
following a rigorous systematic and rule-bound procedure,
the exemplary cross-sectoral expert review was conducted to
further substantiate the findings.

Concerning the key concepts that characterize WIAs in the
international literature, the analysis points to a need to better
understand the specific ways in which the hidden curriculum
affects learning, e.g. through socializing effects of informal
communication or (co-)design of learning environments (on
HE, Winter and Cotton 2012; Hopkinson et al. 2008; Grama-
takos and Lavau 2019). Particularly, the fields of organiza-
tional culture and communication are repeatedly referred
to as critical to WIAs (e.g. Niedlich et al. 2020; Roos and
Guenther 2020; Shallcross et al. 2007), yet relatively few stud-
ies offer precise operationalizations and in-depth analyses of
the related learning processes. Also, interactions between the
organizational areas of action require further attention, given
that they constitute important intermediate spaces for social
learning and transformative action. In terms of assessing the
implementation of WIAs, various self-evaluation tools exist,
yet little non-self-reporting biased data is currently available.
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Moreover, future research may put additional emphasis on
patterns of organization-specific pathways towards sustain-
ability (e.g. Weiss et al. 2021), both identifying positive
examples and highlighting inherent challenges and tensions
in organizational change processes (e.g. Hoover and Harder
2015).

Conclusion

As becomes clear from the synthesis, following a WIA
means to collaboratively switch the default mode of all social
rules-in-use to sustainability. WIAs may thus be approached
both as an instrument for coherent organizational develop-
ment in light of (un-)sustainability, and as a keystone of
integrated high-quality sustainability learning.
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Abstract

Whole Institution Approaches (WIAs) to sustainability in education emphasize the strong link between the socio-physical
environment and the learning processes and outcomes. However, there has been a lack of instruments for quantifying
the implementation of WIAs based on the experience of learners and educators. In this article, we present the systematic
development, pretesting, validation and first application of a novel WIA-Scale (learners: 13 items, educators: 15 items). As
part of a large-scale assessment in Germany (school education, vocational education and higher education; n=2,985), we
apply the WIA-Scale and assess how WIAs are related to the effectiveness of sustainability learning. Based on extensive
validation, the scale quality was evaluated as high. The application showed that young people who experience more
sustainability in line with the WIA feel strongly more motivated and empowered by their educational institution to contribute
to sustainability. Also, regression modeling revealed that WIA implementation is the strongest of various predictors of how
sustainable learners act beyond the educational institution. Further, educators who experience more sustainability in line with
the WIA feel considerably more motivated and report more sustainable behavior. They also view Education for Sustainable
Development (ESD) as more relevant and participate more frequently in training on ESD. For future use, we provide the
WIA-Scale in its original version, a 7/8-item variant and a one-item proxy. The scale may be used as a process indicator for
high-quality sustainability education and as part of organizational development. Overall, the study shows that experienced
WIAs are measurable and highly effective for quality sustainability learning.

Keywords Whole Institution Approach (WIA) - Whole School Approach (WSA) - Sustainability learning - Education for
Sustainable Development (ESD) - Scale development - Process indicator

Introduction Otto et al. 2020). In the final 2021 declaration of the UNE-

SCO World Conference on Education for Sustainable Devel-

What kind of education is appropriate to effectively enable
learners to contribute to sustainability? Considering that
education is frequently framed as a “key enabler” for the
achievement of all Sustainable Development Goals (SDGs,
Rieckmann et al. 2017; UNESCO 2020; United Nations
General Assembly 2017), answering this question is essen-
tial not only for Quality Education (SDG 4), but also for
sustainability transitions in general (e.g., Abson et al. 2017,
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opment (ESD), the participating UNESCO member states
acknowledge that “urgent action is needed to address the dra-
matic interrelated challenges the world is facing” (UNESCO
2021, p. 1) and therefore call for a comprehensive reorienta-
tion of education systems toward sustainability.

In educational practice, however, sustainability often
tends to be approached as an “add-on” or “bolt-on”, not as a
core component of quality education (e.g., Holst et al. 2024;
Sterling 2003; Wals and Benavot 2017; Wals and Mathie
2022). In contrast, the idea of a whole system approach
emphasizes that effective and coherent sustainability learn-
ing would require sustainability to be substantially integrated
and practiced across all levels of education systems (e.g., in
policies, administration, learning landscapes and commu-
nities, organizations and specific learning situations). As a
coherent part of a whole system approach to sustainability in
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education, the terms Whole Institution Approach (WIA, all
areas of education), Whole School Approach (for schools)
and Whole-of-University Approach (for higher education
institutions) address educational institutions and their sur-
roundings, calling for schools, universities, kindergartens
and other places of learning to “walk the talk” by main-
streaming sustainability within all activities (e.g., Buckler
and Creech 2014; Henderson and Tilbury 2004; Holst 2023;
McMillin and Dyball 2009; Mogren et al. 2019; Rieckmann
et al. 2017; Sterling 2003; Wals and Mathie 2022). In the
words of the UNESCO declaration, this implies that “insti-
tutions become living laboratories for participation and
active citizenship” on sustainability, “allowing learners to
learn what they live and live what they learn” (UNESCO
2021, p. 3). These appeals are supported by a wide range of
scientific literature which suggests that the extent to which
sustainability is experienced on a day-to-day basis within
educational institutions (WIA) is strongly linked with the
effectiveness of sustainability learning (e.g., Buckler and
Creech 2014; Henderson and Tilbury 2004; Sterling 2003).
The idea of WIAs (hereafter used as a generic term for all
areas of education) thereby aims at a double objective: the
continuous co-creation of coherent and empowering sustain-
ability learning for all members of educational institutions,
and at the same time, real-world impact for more sustainable
societies (e.g., manifesting in less climate impact, protection
of biodiversity, inclusivity).

While calls for WIAs as high-quality ESD have become
a cornerstone of the international discourse on coherent
education in times of (un-)sustainability over the past years
(e.g., Bautista-Puig and Sanz-Casado 2021; Hargreaves
2008; Henderson and Tilbury 2004; Holst 2023; Lozano
et al. 2015; Rieckmann et al. 2017; Tilbury and Galvin 2022;
UNESCO 2020, 2021; Wals 2012), we are not aware of
large-scale studies on (a) the degree to which sustainability
is experienced in educational organizations (e.g., schools,
higher education institutions) across all domains of WIAs
and (b) how this relates to the effectiveness of sustainability
learning. As Kohl et al. (2022, p. 229), among others, point
out in the exemplary context of higher education, “more
empirical research (...) is needed to fully understand the
effectiveness and efficiency of the WIA”. To date, most
international studies on the effects of WIAs have either
relied on self-reporting data collected from educational
leaders, which is prone to bias toward positive reporting
(e.g., Nazir et al. 2011; Warner and Elser 2015), or have
compared certified organizations with uncertified ones (e.g.,
Olsson et al. 2016). Particularly in the context of eco-school
programs, the available evidence on differences between
certified and non-certified organizations (e.g., on behavioral
changes in learners) is mixed (Barratt Hacking et al. 2010;
Boeve-de Pauw and van Petegem 2013; Goldman et al. 2018;
Olsson et al. 2019). Both in school and higher education,

@ Springer

tools for (self-)assessments of sustainability performance
exist and are used by a range of institutions for reporting
and organizational development (e.g., CRUE 2023; DCSF
2009; Fischer et al. 2015; Larran Jorge et al. 2016; Urbanski
and Filho 2015). Interestingly, few attempts have been made
to systematically ask those who experience the practices
and rules-in-use at their educational institution on a daily
basis—Ilearners and educators—about their experiences
with regard to sustainability across the different dimensions
of WIAs (an exception for educators: Mogren et al. 2019;
a focus on perceived participation: Torsdottir et al. 2023).
However, considering the double objective of coherent and
effective sustainability learning and real-world impact, we
argue that WIAs can only be viewed as fully implemented
if sustainability is coherently practiced across all areas of
action and if this practice is experienced by those within the
organization, i.e., by learners and educators. Therefore, this
article has a twofold objective in addressing the following
research questions:

A. How can the WIA be operationalized for quantitative
assessments focusing on the experiences of those within
educational institutions (learners, educators)?

B. To what extent is the experience of sustainability at
educational institutions (WIAs) related to key aspects
of effective sustainability learning (e.g., empowerment,
behavior, knowledge)?

In response to the first question, we present a
systematically tested and validated instrument (WIA-Scale)
in different lengths that can be used as a process indicator for
high-quality sustainability learning. Regarding the second
question, we present data from a first large-scale application
of the WIA-Scale in Germany. As part of this, we provide
data on the implementation in Germany as well as insights
into the relationship between the WIA and various constructs
related to effective sustainability learning. Among others,
these constructs include learners' feeling of empowerment
to contribute to sustainability (SDG 4.7, Rieckmann 2018;
UNESCO 2020; United Nations General Assembly 2015),
motivation to contribute to sustainability (e.g., Brundiers
et al. 2021; Grund and Brock 2019; Haan 2010; Hickman
et al. 2021), as well as knowledge and behaviors (e.g.,
Brundiers et al. 2021; Rieckmann et al. 2017; Sass et al.
2023; UNESCO 2020).

As a conceptual basis for operationalization, the
following first section introduces core characteristics and
components of WIAs to sustainability in education on the
basis of international literature. In the methods section,
we lay out our approach to the systematic development,
pretesting and first large-scale application of the WIA-Scale.
In the results, we report on the application of the WIA-Scale
with 2,985 learners and educators from school education,
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vocational education, and higher education in Germany. In
this, we report on quality criteria (e.g., validity, reliability),
descriptive statistics and on relationships between the WIA-
Scale and other scales related to sustainability learning. Last,
we discuss the results and their main implications for further
research, practice and policymaking.

Conceptual basis: Whole Institution
Approaches to sustainability in education

By deliberately emphasizing the socializing effect of
learners' experiences in everyday life (e.g., Barth et al. 2012),
the idea of WIAs extends the learning and experience space
of an educational institution beyond the learning content
and the classroom into all areas of experience and action
(e.g., campus, community, governance; for an overview,
see Gericke 2022; Holst 2023; Tilbury and Galvin 2022;
Wals and Mathie 2022). In doing so, the concept of WIAs
links the socio-physical context of learning to sustainability-
related learning objectives, thus calling for organizations
and their members to rethink and redesign what may be
considered their standard way of acting. Sterling (2003, p.
344) describes such an integrative orientation as an attempt
by educational institutions to function as “a reflective
‘microcosm of a sustainable society’” in which space is
provided for collaborative learning along the challenges
and opportunities of co-designing sustainability (Buckler
and Creech 2014; Gericke 2022; McMillin and Dyball 2009;
Rieckmann 2018). As part of a recent systematic review,
WIAs were described as “continuous and participative
organizational learning processes aimed at institutional
coherence on sustainability, consistently linking the formal
and informal (hidden) curricula” (Holst 2023, p. 1015). In
this process, educational institutions attempt to “mainstream
sustainability as a fundamental principle within all activities”
and in doing so, to “collaboratively switch the default mode
of all social rules-in-use to sustainability” (Holst 2023, p.
1026f.). Conceptually, WIAs are thus closely linked to the
frequently suggested importance of informal learning and
the hidden curriculum—i.e., the interaction with the social
and physical contexts of learning—for learning outcomes
(e.g., Gramatakos and Lavau 2019; Hopkinson et al. 2008;
Orr 2004; Winter and Cotton 2012). This holistic perspective
on learning environments is consistent with latest theories
on cognition, in which material environments are not only
viewed as distant or passive external factors for cognitive
processes, but also as much more directly and actively
involved in learning and memorizing processes. In this
vein, the perspectives of, e.g., “embodied cognition” (e.g.,
Fugate et al. 2019), “grounded cognition” (Barsalou 2008)
and “tacit knowledge” (Kaaronen 2018; Polanyi 1966,
2009) strongly emphasize the role of material environments

for learning (in its application to ESD, see Brock 2022).
Findings in this context also show that learning is more
effective when material learning environments are consistent
with the learning content (Fugate et al. 2019). It is therefore
adequate to understand material environments as direct
co-constituents of learning processes instead of mere
external influencing factors (Brock 2022).

As the conceptual foundation for the operationalization
of WIAs within a quantitative scale, we build upon a
recent systematic review of the international literature on
WIAs to sustainability, in which 104 scientific articles,
reports, frameworks and guidebooks were synthesized and
a joint framework was developed to characterize WIAs
across the different areas of education (Holst 2023).' The
WIA-framework consists of a set of five core principles,
six concrete areas of action? and the underlying and
interconnected culture of organizations (Fig. 1). As a
first principle, institutional coherence is described in
the literature as the central core of WIAs, referring to
consistency between what is intended to be learned and
what is practically lived (e.g., Mogren et al. 2019; UNESCO
2020). The second principle, continuous learning,
points to the notion that a WIA is not a destination, but a
continuous process of co-designing sustainability between
the different stakeholders of an organization (e.g., Mathar
2013; Scott 2015). This links directly to the third principle
of participation, which is described as the capacity of an
organization to encourage and empower all stakeholders to
take part in the process. At the same time, such capacity
for participation involves the responsibility of individuals
within the organizational community for taking on the
challenging task of practicing sustainability (Ferreira et al.
2006; Henderson and Tilbury 2004). The fifth core principle
refers to long-term commitment, pointing out that changes
within educational organizations are often gradual, and thus
require long-term efforts and a certain degree of flexibility
and creativity. Together, these five principles describe the
foundation of WIAs, which is put into practice within the
different organizational areas of action (see Fig. 1):

(1) participative and proactive governance and leadership,
which empowers and supports a process of continuous
institutional development in line with the principles of
sustainable development (SD), involving the relevant

I As part of the systematic review, the international literature (in
English) was analyzed. Data were collected via Web of Science,
ERIC, an online search and an in-text citation analysis. For details,
see Holst (2023).

2 In higher education, alignment of the research agenda with sus-
tainable development and active involvement of learners into such
research processes is considered a seventh area of action.

@ Springer
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Fig. 1 Overview of the Whole
Institution Approach concept
(adapted from Holst 2023).
The framework includes a

set of five core principles, six
interconnected organizational
areas of action, the underlying
organizational culture (“Organi-
zational Culture of Sustain-
ability”) as well as critical
external conditions. In higher
education, research constitutes
a seventh area of action, which
is not displayed as it does not
relate to all areas of education.
ESD Education for Sustainable
Development
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stakeholders from all parts of the organizational com-
munity;

cross-disciplinary integration of ESD as an action-
oriented, situated, holistic and emancipatory approach
to curriculum and learning, in which social-emotional
and cognitive learning are equally considered;
sustainability-oriented operations and campus
management (e.g., buildings, campus, materials,
food and drink, mobility), which provide real-world
opportunities for collaborative sustainability learning;
close and reciprocally engaged embeddedness in local
communities and inter-organizational networks as
collaborative real-world learning grounds;

active capacity building for educators and non-
teaching staff by fostering sustainability and ESD
competencies, building support structures and
prioritizing sustainability within human resource
management; as well as
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External Conditions

clear, consistent and active communication on (un-)
sustainability both within the organization and toward
the outside.

Q)

Importantly, the areas of action are viewed as intertwined
and interdependent. Connecting all areas of action, the
organizational culture describes the shared beliefs, values
and meanings that underlie the system of rules-in-use within
any given organization and is therefore viewed as of criti-
cal importance for WIAs. Lastly, the international literature
points to several external conditions for successful WIAs
(prioritization in policies, sufficient and long-term funding,
access to expertise and support; e.g., Henderson and Tilbury
2004; UNESCO 2020; Wals and Benavot 2017).

As part of the systematic literature analysis, the con-
ceptual categories derived from the international literature
were used to develop a set of 53 items (Holst 2023), which
served as the conceptual basis for the operationalization in
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this article. Considering that it is the core of WIAs to live
sustainability within every fiber of an educational institu-
tion, we view the real-world experiences of those who learn,
teach and spend their everyday lives on site—learners and
educators—as a central source of reliable information on
the actual implementation of WIAs. While many assess-
ments of WIAs primarily focus on self-reporting by organi-
zational leaders and the collection of “objectifiable” data
(e.g., emissions), we argue that if nobody in an educational
organization actually notices that it is in fact climate neutral,
some degree of organizational sustainability may exist, but
it should not be considered a WIA to sustainability educa-
tion. In other words, a WIA to sustainability education can
only be considered realized if individual and ideally collec-
tive sustainability learning takes place. This is in line with
Luhmann (1989), who argued that environmental problems
only have social relevance if social resonance arises through
communication. Therefore, as an addition to the collection
and evaluation of data on the de facto ecological and social
footprint of educational organizations, the WIA-Scale intro-
duced in this article focuses on the degree to which learners
and educators actually experience sustainability in practice.

Materials and methods

The following sections introduce the development of the
WIA-Scale (conceptual basis, qualitative and quantitative
pretesting) for the assessment of experienced WIA imple-
mentation from the perspective of learners and educators
and the study setup for a first systematic assessment in Ger-
many (see Fig. 2). As part of the large-scale assessment with
learners and educators from school education, vocational

Conceptual Basis: Systematic Literature
Analysis & Expert Review

'

N
Qualitative Pretest: Expert Workshop (n = 12)
& Cognitive Interviews (n = 10)
\
y
a N
Quantitative Pretest: Test-Survey
in Schools (n=77)
& J
]
. )
WIA-Scale: 13/15 items for learners/educators,
1 Pars-pro-toto indicator (Coherence),
1 Outcome-Proxy (Motivation)
N J

Fig.2 Overview of the methods used for development, pretesting,
validation and first large-scale application of the WIA-Scale. The
conceptual basis for operationalization comes from a recent system-

education and higher education (n=2,985), the scale’s qual-
ity was tested (e.g., internal consistency, validity), descrip-
tive statistics are reported and explorative correlation as well
as regression analyses were conducted with other relevant
scales (e.g., self-reported sustainability-related behavior,
subjective knowledge regarding SD or perceived empower-
ment to solve sustainability issues).

WIA-Scale: instrument development

The following sections provide an overview of the steps
in the development and systematic pretesting of the WIA-
Scale (on the process of pretesting, see Campanelli 2008;
Collins 2003). After considering the conceptual basis of the
scale in terms of its validity, the sections on qualitative and
quantitative pretesting describe the measures taken to ensure
high-scale quality.

Systematic literature analysis: conceptual foundation

The systematic analysis of the international literature on
WIAs introduced above served as the conceptual basis
for operationalization. As part of the literature analysis,
the definitions for the identified facets and sub-facets of
WIAs were translated into 53 items (see Holst 2023), which
were refined on the basis of a written expert review of the
representativeness of the items for the underlying constructs,
relevance of the constructs within future assessments of
WIAs and comprehensiveness (Olson 2010). In basing the
scale development on a systematic literature analysis, high
content validity can be assumed with regard to the thematic
categories used for operationalization.

/ Large-scale Assessment (Germany) \

Mearners = 2r481
Neducators = 504

(14-24 Years, M= 19.2 Years)
(M = 43.2 Years; SD = 11.7 Years)

WIA-Scale Validation: Internal Consistency, Factor
Analysis, Criterion Validity, Convergent Validity

WIA-Scale Results: Means & Distributions, Sub-domains,
Group Differences, Correlations with pars-pro-toto (WIA-
Coherence) & Outcome-Proxy (WIA-Sust-Motivation)

Explorative Correlation Analyses: E.g., self-reported
Behaviour, Knowledge, Wellbeing, Empowerment for Action,

Relevance of ESD, Perceived Barriers for ESD, Participation

\ in ESD-Trainings /

atic literature review on Whole Institution Approaches (see Holst
2023). WIA Whole Institution Approach, ESD Education for Sustain-
able Development

@ Springer
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Qualitative pretesting: consolidation
and comprehensiveness

The first list of items was consolidated in several iterative
rounds. First, an explorative expert workshop was
conducted with twelve participants from research on
WIAs, educational practice, policy and administration,
civil society organizations and youth participation as
well as co-researchers on the prioritization of facets for
assessment (Artino et al. 2014; Gehlbach and Brinkworth
2011). The items were then pretested in two rounds of
cognitive interviews (Collins 2003; Willis 1999) with five
learners and five educators from different types of schools
and higher education institutions. To ensure that the vast
majority of respondents are able to fully comprehend the
questions, retrieve all necessary information, judge the
specific concepts and have fitting options to voice their
responses (e.g., Faulbaum et al. 2009), the focus was
on participants who were likely to have had little prior
knowledge of sustainability, as well as younger participants
and participants from non-selective secondary schools and
comprehensive schools. As part of the cognitive interviews,
thinking aloud as well as paraphrasing and probing with
additional questions on comprehensiveness were used
(Collins 2003; Weichbold 2014). Items were left out which
were found (i) not to link sufficiently to the real-world
experiences of most learners and/or educators (e.g., on the
development of action plans), (ii) to be conceptually too
complex to translate into easy-to-comprehend statements
(e.g., on a culture of solidarity and care) and (iii) to show
considerable overlaps with other items (e.g., there were
originally two items for internal and external visibility). The
scale has been consolidated through this process and, at this
point, consisted of 21 items for learners and 24 items for
educators, which are both relevant and representative for all
areas of WIAs and ratable for learners and educators.

Quantitative pretesting: demarcation of conceptual
categories, scale improvement

To further demarcate the conceptual categories, assess
correlations between items and adjust item difficulties based
on the range of responses and their spread (e.g., Campanelli
2008; Weichbold 2014), the scale was subsequently pretested
in a small-scale quantitative assessment with 48 learners
and 29 educators from school education. In cooperation
with the Ministry of Education in the federal state of
Schleswig—Holstein (Germany), the scale was distributed
among comprehensive schools as well as non-selective
secondary schools. The quantitative pretest was conducted in
schools instead of higher education or vocational education
institutions to make sure that the scale also functions well
with the youngest possible participants. The quantitative

@ Springer

pretest showed that educators and learners used all response
options (Range =5) for most items, despite the relatively
small sample. In addition, most mean values were between
2.5 and 3.5 with standard deviations of just over 1, indicating
appropriate item difficulty and good differentiation between
participants. None of the learners stated that they had a poor
understanding of the questionnaire and even at this stage the
scale showed a high internal consistency (o ¢urners =0-903;
due to the small sample size for educators, no calculation
was made here). Individual items showed a much lower
selectivity than others and were therefore excluded.

Finalization of the WIA-Scale

The final WIA-Scale consists of 13 items for learners and
15 items for educators (Table 1), which correspond to the
six areas of actions (two for Curriculum and Learning,
Management, Community, Governance, Communication
and Capacity Building (only educators), respectively), as
well as two items on Organizational Culture and one item
on Participation. These items integrate both the need for
practical usability (number of items) and content validity
(comprehensiveness, high relevance and representativeness
for WIAs). In terms of the different levels of indicators,
all items can be regarded as process indicators, although
some are also linked to other levels, such as input, output
or outcome.

In addition to the main WIA-Scale, the item selection
presented in Table 1 contains two complementary items:
“WIA-Coherence” as a possible one-item indicator for
the WIA-Scale and “WIA-Sust-Motivation” to offer an
outcome indicator on the effects of the everyday experience
on learners motivation to act for sustainability. As part of
the first large-scale application, correlations between the
WIA-Scale and these complementary items were tested (see
below).

Large-scale assessment in Germany

The final scale was used in a large-scale quantitative survey
in Germany. The sample used for the final validation as well
as the methodological approach to the exploratory analyses
and the additional instruments used are presented below.

Study setup

The study was conducted as part of the German national
monitoring on ESD. In total, 2481 learners (aged 14-24,
M=19.2 years; SD=2.7 years) and 504 educators (M =43.2
years, SD=11.7 years) were questioned from all federal
states via an online-access-panel (73 participants were pre-
viously excluded due to socially desirable response behavior;
see Bundesamt fiir Naturschutz 2017; Winkler et al. 2006).



1365

Sustainability Science (2024) 19:1359-1376

yoeorddy uonmmsuy ajoym vim

(Z S) Teuorewr Arejuowerddns oY) Ul puNoj 2q ULD UBWLIAL) UI 9[BIS-VIAA [BUISLIO 9Y], '(€00T
SSOUNJBH 99s ‘Juounsn(pe pue Ma1Ad1 Julof ‘wea) Yoreasar Ay pue Joje[suen [euolssdjoid e Aq uone[suen [o[ered) poyrowr VYL 2Yy) Suisn ysiSug 0) UBWLIAD) WOI) PIJE[SURE) SEM J[EIS Y],

*KJITIqeUTEISNS JOJ QIOW OP 0) AW SAJBATIOW AI[ Kep 0} Aep

‘uonmMISul UoNeINP 1YSIY/[00Yds
Q) JO seaIe JUAIAYIP Ay} sso1de donoexd ojur nd st Lyrfiqeurelsns "

‘suors1oap jueytoduwr ur jred oxe) 03 parioddns pue paSernoous we

*$ISINOJ/WO0ISSB]D

AU} APISINO SUOTIBSIDAUOD Ul dnssT juertodwr ue st A)jiqeureisns

*K)1[IqeUTRISNS JOJ S[9POW J[01 SB $aNFed[[0o Aw doudLadXxa | **
(7 ‘sua150d UO ‘2115GOM

2y uo “3-9) Jueyrodwr AJ[ear 1 onssI 9qISIA € AJ[Iqeure)sns Juryew
-9onoead ojur Ind Suraq st Aijiqeure)sns ey uorssardurr

9y} 9w SAATS pouSIsap a1e spunoid oy pue sSuIprng Aem oy
‘A)MIqeuTeIsns yoea)

0] paau | a3pa[mouy| pue s[[ys Yy Jurured ut 1Joddns uoAId we
JERALA1 o)

ur osoy) £q panfea st Aijiqeure)sns 1oy sodkojdwd jo juowadesud oy
‘uonmmsut

1Ino Je A)I[IQeUIeISNS J0J UOP SI JeyMm JO UOTBN[BAD [EITILID ST 1Y) "
“(uapisatd/pdiouriduawadvuvu ay £q 3-9) 981U

ur 9rdoad ayy Aq pajowoid pue pousyiFuans A[QAIOE SI AJI[Iqeure)sns
(0 Bu119£924 ‘appay 1vf ‘IpuUo1Sas O1ups.io <3-9) yuerroduwr

AJreas st syonpoid Iayjo pue pooj ‘s[erivjew Jo Ajiqeureisns oy **
( ‘a18DM poof Suiproav uondunsuod

{8.12u2 mo] “39) 91qIssod st S92IN0SAT M) SB SN 0) USYe) ST AIRD ***
(7 “s1alo4d yaom Lappunjoa ySnoayy <3+9) A[qeure)sns

QJow UOoI3aI SUIPUNOLINS AY) SUDyEW 0} APLW I8 SUONHNQLIUOD JOAUIP “**
(" ‘uorsaa ayy
Ul SUOISINIXD U0 08 ‘S4aypads 214Ul am “*T°9) UONMTISUT [RUOTIBONP

1no apisino woly 9jdoad Suneaw Aq A)IqeureIsns JNOQe UIBI[ OS[E dM
‘Kemyed SuruIes] umo I19y) Uo woy)

djoy pue j10ddns osfe | ‘s1oured] 0} 9Fpajmouy| uo ssed A[uojouy
( ‘spumnods ayy uo ‘Suipng Ano

u1 ©°3+9) sanianoe eonoeld yim Ajjiqeure)sns Jnoqe SuIyoe) Ui **

*KJITIqeUTEISNS JOJ QIOW OP 0) AW SA)BATIOW AI[ Kep 03 Aep "

‘uonmISul UoneINP 1YSIY/[00Yds
Q) JO seaIe JUSIAYIP Ay} ssoxde donoerd ojur nd st Kyrfiqeure)sns "

(1 Spunods ay uS1Sap am Moy ‘UIDI] an MOY pup JpyYm 3-9)
suo1s1oap jueyrodur ur yred axe) 03 pajroddns pue paSemooud we |

*$9SINOO/WIO0ISSL]D
U} OPISINO SUONELSIOAUOD UT dnssI juejsoduur ue sI AJiIqeurelsns ***

*A)[IqeUTRISNS JOJ S[OPOW J[OI SB SIYIRI) AY) 9IS [ ***
(c “sua1s0d 1O ‘2115GOM
2y uo “3-9) Jueyrodwr A[[ear 1 onssI 9[qISIA © AJ[Iqeurelsns Juryew

-oonoead ojur Ind Suroq st Aijiqeureisns Jeyy uorssardurr
oY) 9w SAAIS pouSIsap a1e spunoid oy pue sSuIp[ng Aem oy

(soonpa KuQ)

(soonpa KuQ)
‘uonmunsut

1o 1e A)I[IqeureIsns J0J QUOP SI Jeym JO UONBN[BAD [EITILID ST 1Y)
‘(uapisaid/pdiduriduawadvuvu 2y £q 3-9) a81eYD UT

9rdoad ayy £q pajowoid pue paudyiSuans A[oAnoe st AJjIqeureisns
(7 “Bu110£924 ‘appay 1vf ‘IpuUo1Sas O1ups.io <3-9) yuerioduwr

AJreas st sjonpouid Iayjo pue pooj ‘s[erivjew Jo Ajiqeureisns oy **
(- ‘a1spM poof Suiproan ‘uoydumsuod

{8.12u2 mo] <39) 91qIssod st SO2INOSAT M) SB SN 0] UdYe) ST AIRD ***
(7 “s1alo4d yaom Lapjunjod ySnoayy <3+9) A[qeUTRISNS IOW

uo13a1 Surpunorns 9y) Sunjew 0} ApeW I8 SUONNQLIUOD JOAUIP “**
(‘w0184 a1y u1
SUO1SANIXD U0 08 ‘S4aypads a11au1 oM 3'9) UOTIMITISUT [RUOTIBINDI INO

apisino woiy ojdoad Sunsaw £q A)i[Iqeure)sns Jnoqe UIed[ OS[e dMm “**
‘Kemyped Surures] umo Awr uo owr j1oddns

pue d[oy oste Loy} ‘ow 03 oFpajmouy uo ssed A[Uo J0U SIOYOR)
( ‘spunods ayy uo ‘Suipng 4no

u1 ©°3'9) san1Anoe [esnoeld sOAJoAUT AJI[IqeUTeISNS JnOqe Jurures]

** uOnHMIISUT [RUOTIEONPI AU JYy

(UONBANOIN-ISNS-YIA) J0JBIIpUL SWI0IN()
(90Ud19Y0D-VIA) 0303-01d-s1eq
uonedronieg

SSE[O JO OPISINO SUONESIdAUOD J0f o1do] 7 aImny)

Aiqeure)sns Joj [opow [0y 1| M)
K)TIQISIA [BUI)XQ PUB [BUINU] 7 UOHEIIUNWWO))
sndureo
/s8urpying jo usisap a3 ySno1yy (IS Jo uoissaidxy :] uonesunuwo))
ds(a) uo juowdooadp Jeis 1z surpping Ayoede)
diysiopesy
woij yJuoweSesud (S(g) 10J uoniugooay : Surpring Ayoede)
uoneneAd(-J[as) [eonLl) :g 9UBUIIAOD
(umop-doy) diysIopea] pue UONBUIPIOO)) ] AOUBUIIAOD
Surseyoind o[qeure)sng :g juowoSeuB A

SN ADINOSAI JO UONONPIY | HEQEQM.NGNE

Aunuwiwod ay) 03 9JIAIRS 17 Aunwiwo))

SIOQUISW AJTUNUIIOD JO JUSWAA[OAU] ] AJUNWWO))
SIOJE)I[IOBY St SI0JednpH g Surured|

SanIATIOE [eonorId 0] YUI[/UONRIUSLIO UONOY | Sururea|

s1018oNPY

SIOUIBS]

$10NINSU0I-qns pue SIPNIISUO))

SJONIISUOI-qns pue S)ONIISU0d \AQ' P91I0S S101e2NPa puk SIQUWIRI JOJ 9[BIS-VIM ) JO MITAIRAQ | 9|qel

pringer

As



1366

Sustainability Science (2024) 19:1359-1376

The number of participants by federal state corresponds
approximately to the population distribution in Germany.
With regard to gender, the sample for educators is repre-
sentative for the group (65.7% female, 34.3% male). Among
young people, female participants are overrepresented
(75.3% female, 23.6% male, 1.1% diverse/others). Learn-
ers were included from school education (47.3%), voca-
tional education and training (15.5%) and higher education
(37.2%), and educators from school education (82.3%) and
vocational education (17.7%). On average, the educators in
the sample have 14.5 years of work experience (SD=11.1).

Statistical methods for testing quality criteria

The range, measures of central tendency (mean, mode
and median) and standard deviation of all items as well
as the overall scale were determined to describe the basic
distributional characteristics of the scale. In addition, all
items as well as the total scale were examined for normal
distribution using graphical methods (histograms, Q-Q
plots), numerical methods (skewness, kurtosis indices)
and formal normality tests (Shapiro-Wilk; Razali and Wah
2011). The discriminatory power of individual items was
determined using the corrected item—total correlation, and
internal consistency (as an indicator of reliability) of the
scale was assessed using Cronbach's alpha. All correlation
analyses (e.g., to determine convergent validity with
the help of frequency of contact with sustainability in a
respondent’s own educational institution, correlating the
one-item indicator with the overall scale) were determined
using the nonparametric Spearman's rank correlation
coefficient due to partially missing normal distribution of
the variables. To determine the extent to which participants
from schools and higher education institutions with a focus
or profile on sustainability score higher on the WIA scale
than participants from schools without a sustainability focus
(criterion validity), the Mann—Whitney U test was used
(again, a non-parametric test was chosen because not all
variables are normally distributed). A confirmatory factor
analysis was conducted to determine factorial validity using
the cutoff values proposed by Hu and Bentler (1995) for CFI
and TLI (> 0.95).

Statistical methods for exploratory analyses

Non-parametric statistical procedures were also used for
the exploratory analyses due to partially missing normal
distribution. Consequently, Spearman's rank correlation
coefficient was used for the correlation analyses between
the WIA-Scale and other relevant sustainability- and ESD-
related constructs (e.g., perceived empowerment to make
important contributions to the solving of sustainability
issues, sustainable behavior, emotions regarding

@ Springer

sustainability, well-being, subjective knowledge, perceived
relevance of ESD (educators) and participation in ESD-
related training (educators) (see instrument descriptions
below).

As alast step, multiple regression analysis was calculated
for the prediction of sustainable behavior of learners,
replicating the analysis by Grund and Brock (2020) using
the WIA-Scale instead of the ESD scale by Boeve-de
Pauw et al. (2015), which focuses specifically on ESD
(holism, pluralism) within class (examination of statistical
requirements attached in the supplemental material).’
Other predictors included in the model were: emotions
and attitudes regarding sustainability, connectedness with
nature and humanity, ecological problem awareness, age,
gender and money at one’s disposal (for more details on
the procedure and scale descriptions, see Grund and Brock
2020).

Further instruments used in validation and explorative
analyses

In addition to the WIA-Scale and the measures used as
part of the multiple regression analysis for the prediction
of sustainable behavior (see above), further instruments are
briefly described below.

Well-being was assessed using the WHO-5 questionnaire,
which is widely used internationally (Topp et al. 2015). The
five questions (6-point Likert scale) allow a time-efficient
yet valid assessment of general well-being.

Perceived empowerment by one’s educational institution
to solve issues related to SD was assessed using one item
(5-point Likert scale) that inquires about the extent to which
participants agree with the following statement: “I feel that
my school/university enables me to make an important
contribution to solving sustainability problems (climate
change, loss of biodiversity, social inequality, etc.)” (Grund
and Brock 2022).

The subjective knowledge on SD (learners, educators)
and ESD (educators) was assessed by asking participants
to subjectively grade their knowledge of SD/ESD (1 =very
good, 2 =good, 3 =satisfactory, 4 =sufficient, 5 = poor,
6 =insufficient). This scale was recoded for all statistical
calculations so that higher values represent more knowledge.

In addition to the assessment of ecological problem
awareness for the regression analysis (see above), the
assessment of problem awareness was approached with the
help of two items using 11-level sliders: first, participants

3 Self-reported sustainable behavior is the most widespread source of
information on behavior currently obtainable via questionnaires. Yet,
although social desirability has been accounted for in our analysis,
the responses should be considered only as a limited representation of
real-world actions.
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were asked: “How big do you think are the sustainability
problems in the world?” (0 =no sustainability problems,
10=extremely large problems that severely threaten all of
humanity and ecosystems). Second, participants were asked
about their expectations: "How much will sustainability
challenges, such as climate change, species loss and social
inequalities affect your personal life in the coming decades?"
(0=no negative effects, 10 =massive negative effects).

The frequency of contact with sustainability in the own
educational institution is an item from a scale that records
points of contact with sustainability in different areas of
life (friends, family, media, etc.). Participants rated on a
five-point Likert scale the frequency (1 =never, 2 =rarely,
3 =sometimes, 4 = often, 5 =always) with which they had
encountered SD in their formal educational institution.

Educators were moreover asked about the relevance
of ESD to teaching using a 10-level slider (1 =ESD has
no relevance to my teaching practice, 10=ESD is highly
relevant to my teaching). The number of training sessions
on ESD in which educators participated was captured for
the last 5 years. In addition, perceived barriers for ESD
implementation were assessed with the help of the item
"What factors prevent you from integrating sustainability
issues more strongly into your teaching?". 12 possible
hurdles were named (e.g., a lack of teaching materials,
knowledge, further training) to which respondents could
respond dichotomously (0=does not apply, 1 =applies).
A sum score was formed to determine the extent of the
perceived hurdles.

Results
Quality criteria and scale description
Scale description

As in the pretest, responses on the WIA-Scale were
distributed across the entire scale spectrum (Range =5).
Mean scores for all items ranged from 2.51 to 2.95
(My1a-scale =2-71) in the learners” group and from 2.71 to
3.74 (My-scale = 3-00) in the educators” group (see Table 2;
for more detailed analysis, see supplemental material).
Except for two items in the teacher sample, the median and
the mode of all individual items is 3. With one exception
in each case, the standard deviations of each single item
is above 1 for learners and above 0.95 for teachers. At the
aggregated scale level, the values are lower, as is to be
expected (SDwia-scale =0.75; SDwia-scale =0.73). These
statistics indicate appropriate item difficulty as well as good
differentiation between individuals. Nevertheless, the normal
distribution indicators (graphical and statistical) show that a
normal distribution cannot be assumed in the present sample

at the individual item level and at the scale level. Among
learners, considerably more participants scored between 1
(“Fully disagree”) and 2 (“Disagree”) (19.1%) than between
4 (“Agree”) and 5 (“Fully agree”) (3.9%). Accordingly,
the distribution is strongly right skewed (z=4.57%%*%).
In addition, the midpoint of the scale for learners seems
slightly overrepresented (nevertheless, the statistical analysis
indicates that there is no kurtosis [z=1.37]). The statistical
indicators for teachers do not point to skewness [z=0.52] or
kurtosis [z=0.12].

Reliability

Internal consistency can be rated as excellent in both groups
(AL earners = 0.913; apgucators = 0.937). This score cannot
be further improved among learners by omitting an item.
For the teachers, there would be a slight improvement in
internal consistency to a=0.940 if the item on educators
as facilitators was left out. The high internal consistency
is also reflected in high corrected item—total correlations:
these are all between 0.509 and 0.714 for the learners.
Among educators, the item on educators as facilitators again
stands out with an item—total correlation of 0.325, which
nevertheless does not fall below conventional minimums.
The item—total correlations of all other items among
educators are between 0.557 and 0.799.

Validity

The convergent validity of the overall scale was deter-
mined using correlation with an item that measures the fre-
quency of contact points with SD in formal education. It
is r=0.493*** for learners and r=0.473*** for educators.
Both values are conventionally almost in the large effect
size range (Cohen 1988), which indicates existing construct
validity. For criterion validity, the extent to which partici-
pants from schools and higher education institutions with a
perceived focus on sustainability score higher on the WIA-
Scale than participants from institutions without a sustain-
ability focus was assessed. The Mann—Whitney U revealed
statistically significant differences with a medium effect
size for the learners (d=0.583; p <0.001) and large effect
size for the educators (d=1.065; p<0.001). To determine
factorial validity, a confirmatory factor analysis (CFA) was
conducted for a one-factor model using the maximum-like-
lihood estimator. Chi-square is significant for both groups
()(2[65] =815.483, p<0.001 for learners; ;(2[90], =629.421,
p <0.001 for educators). The fit indices are (slightly) below
the conventional cutoff values for good model fit (> 0.95
for CFI and TLI; CFl 4ners =0.947, TLI} o yipers = 0.936,
CFlggucators = 0-885, TLIggucators = 0-866). However, given
the finding that single-factor models produce substantially
worse fit indices on average than other models (Bonifay and
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Table 2 Means, standard deviations, item—scale correlation and Cronbach's alpha of the total WIA-Scale and all individual items based on the

assessment of learners and educators in Germany (n = 2985)

Constructs and sub-constructs

Learners

Educators

WIA-Scale

Learning 1: Action-orientation/link to practical activities
Learning 2: Educators as facilitators

Community 1: Involvement of community members
Community 2: Service to the community

Management 1: Reduction of resource use

Management 2: Sustainable purchasing

Governance 1: Coordination and leadership (top-down)
Governance 2: Critical (self-)evaluation

Capacity Building 1: Recognition for (E)SD engagement from leadership
Capacity Building 2: Staff development on (E)SD
Communication 1: Communication through buildings/campus
Communication 2: Internal and external visibility

Culture 1: Role model for sustainability

Culture 2: Topic for conversations outside of class
Participation

Pars-pro-toto (WIA-Coherence)

Outcome indicator (WIA-Sust-Motivation)

M=2.707 (SD=0.7495)

a=0.913
M=2.51(SD=1.083)
ltem-Total = 0.610
M=2.86 (SD=1.025)
Ttem-Total = 0.509
M=2.56 (SD=1.110)
Ttem-Total = 0.639
M=2.67(SD=1.133)
ltem-Total = 0.664
M=2.95 (SD=1.063)
rIlem-Tolal:()'S 73
M=2.79 (SD=1.075)
Ttem-Total = 0.636
M=2.78 (SD=1.087)
"ltem-Total = 0.714
M=2.64 (SD=1.050)
Ttem-Total = 0.702
(Only educators)

(Only educators)

M=2.62 (SD=1.047)
T'ltem-Total = 0.669
M=2.87 (SD=1.097)
Tftem-Total = 0.663
M=2.64 (SD=0.996)
TTtem-Total = 0.642
M=2.64 (SD=1.068)
T'ltem-Total = 0.601
M=2.67(SD=1.101)
"ltem-Total = 644
M=2.69 (SD=1.021)

M=2.998 (SD=0.7344)

a=0.937

M=296 (SD=0.972)
Ttem-Total — 0.622
M=3.74 (SD=0.759)
"tem-Total = 0.325
M=3.15 (SD=1.022)
Fitem-Total = 0-015
M=298 (SD=1.031)
Mtem-Total = 0.698
M=3.50 (SD=1.017)
tem-Total = 0.557
M=3.13 (SD=1.058)
Fitem-Total = 0-672
M=2289 (SD=1.077)
Mtem-Total = 0.799
M=2.74 (SD=0.994)
Tttem-Total = 0-800
M=291 (SD=1.055)
Fiiem-Total = 0-750
M=2.85(SD=1.050)
Mtem-Total = 0.714
M=277(SD=1.021)
Fitem-Total = 0-715
M=2.81(SD=1.064)
Fiiem-Total = 0-758
M=2.87 (SD=0.962)
"tem-Total = 0.697
M=2.71(SD=0.979)
Tem-Totat = 0.714
M=2.94 (SD=1.035)
Mtem-Total = 712
M=291 (SD=0.954)

— kkok
Titem-WIA-Scale = 0-717

M=2.74 (SD=1.052)
Fltem-WIA-Scale = 0-644 %%

—_ skkok
Tltem-WIA-Scale = 0-784

M=3.11 (SD=1.002)
Mtem-WIA-Scale = 0.666%**

WIA Whole Institution Approach

Cai 2017), the theoretically derived one-factor model can be
considered empirically confirmed. A CFA with individual
factors for each area of action was not calculated due to a
lack of degrees of freedom when calculating with less than
three items for each factor.

Descriptive group differences

When comparing the responses of learners and educators, it
appears that, with the exception of one item (Communication
2: internal and external visibility), teachers describe slightly
stronger implementation of a WIA in their educational institu-
tions on average (Table 2). The difference in the overall mean
between the groups (MLearners =2.707, MEducators =2.998) has
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small effect size (d=0.39). Among young people, male partic-
ipants show a descriptively slightly higher overall mean score
(M =2.779) than female participants (M =2.683). However,
the effect size is so small (d = 0.097; p=0.017) as to be practi-
cally negligible.

Strong correlation of pars-pro-toto indicator
(WIA-Coherence) with WIA-Scale

Complementary to the WIA-Scale, a possible one-item
indicator (pars-pro-toto) was developed (WIA-Coher-
ence). For both learners and educators, strong correlations
were found between WIA-Coherence and the WIA-Scale
(MLearners = 0-7T17#%%: ey cators = 0.784%%%) In other terms,



Sustainability Science (2024) 19:1359-1376

1369

the WIA-Coherence item explains 51.4% of the variance in
the WIA-Scale for learners and 61.5% for educators.

Strong correlation between WIA-Scale and motivation
to contribute to sustainability

A second complementary item was used which asks for the
degree to which learners and educators feel motivated by
their daily experience at the educational organization to do
more for sustainability (outcome: WIA-Sust-Motivation).
Correlations with strong effect sizes were found between
the WIA-Scale and the motivational effect of everyday life
at the organization to contribute to sustainability for both
learners (r=0.644%*%) and educators (r=0.665%*%*), In
other terms, the WIA-Scale explains 41.4% of the variance
within the item on motivation to act for learners and 44.2%
for educators.

Relationships between the WIA-Scale and other
scales related to sustainability learning

Small or no correlations between WIA-Scale and problem
awareness

To check for a possible effect of participants' problem aware-
ness on their responses on the WIA-Scale, correlation tests
were conducted with three separate scales on problem aware-
ness: (1) a one-item scale on the perceived problem size of
unsustainability (7] cumers = — 0.052%%, not significant for
educators), (2) the expected future influence of unsustain-
ability on one's own life (7] . ners =0.108%**, not significant
for educators) and (3) the perceived transgression of plan-

the three scales, correlations were either not significant or of
small effect sizes with oppositional directions.

Positive correlations with perceived empowerment to make
important contributions to the solving of sustainability
issues, sustainable behavior, knowledge and well-being

The WIA-Scale strongly correlates with the perceived
empowerment evoked by one’s educational institution to
make important contributions to the solving of sustainabil-
ity issues (r=0.554**%*; for an overview of all significant
correlations with > 0.1**%* see Fig. 3). Also, a medium
to strong correlation was recorded between the WIA-Scale
and self-reported sustainable behavior (ry oymers = 0.295%*%*,
TEducators = 0-401%%%*) We further found for both learners and
educators that higher scores on the WIA-Scale are associated
with higher self-judgments for subjective knowledge on SD
(MLearners = 0.166%%%*; s = 0.240%*%) and higher per-
ceived well-being (7 carners = 0-149%%*; rpqucators = 0. 187%%%).
Experienced WIAs and educators: higher perceived
relevance of ESD, more participation in ESD-training
and fewer perceived barriers for ESD implementation

A correlation with moderate effect size was found between
the WIA-Scale and the perceived relevance of ESD for
educators (r=0.342***)_ Also, correlations were recorded
with the number of training sessions on ESD in which
educators participated (r=0.258***) and the responses
on the scale were associated with higher self-judgment
on subjective knowledge on ESD (rpgycators = 0-353%%%)
and fewer perceived barriers for ESD implementation

etary boundaries (Steffen et al. 2015) for climate change  (rgqucators = — 0.244%%%).
("Educators = 0-138**, not significant for learners) and biodiver-
SItY (7 eamers = — 0.067**, not significant for educators). Across
Fig.3 Schematic overview of L ’ -
significant correlations between earners y -
the WIA-Scale and other scales Sustainable - :
assessed as part of the explora- P ﬁfgggjgf mp?ﬂgiﬁnent
tive analysis with r>0.1%%%, e . .
Constructs indicated with ! were o g MOtWa*Uon
only assessed with one of the ey ot J
respective groups, i.e., learners - y
or educators. SD Sustainable L. -
Development, ESD Education Whole Institution
for Sustainable Development P N Approach N
[ Wellbeing >
‘\(=.1s7"’/‘ / \
P X
i B [ 5 - \
e y Motivation !
(\r ~244* /// e \ r=.666** /
== Tramlngs /
| onksD’ . / /Sustalnable\\ ,
r=.258% / elevance K led \ ) _
- P Y LIRS Behavior R
\ 55.“’. AN AN
Ed U CatOFS \\ / \ ? / \\,,,,77 _d "= assessed only in the respective group
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Whole
Institution
Approach

Emotions
regarding
Sustainable

behavior

(28,7% of variance
explained)

ness with
nature

Fig.4 Schematic representation of the multiple-regression analysis
on sustainable behavior of learners (n=2385, 14-24 years; replica-
tion of the analysis by Grund and Brock (2020), including the WIA-
Scale as a predictor). The model reveals that the degree to which
learners experience sustainability in line with a Whole Institution
Approach (WIA) is the strongest of various predictors of how sus-
tainable learners act. Other significant predictors include emotions
regarding sustainability, connectedness with nature, and ecological
problem awareness as well as attitudes regarding sustainability and
age of respondents

Sustainable behavior: WIA-Scale is the strongest predictor
in regression model

The final part of the analysis replicated the multiple regres-
sion analysis of Grund and Brock (2020). While Grund and
Brock operationalized ESD implementation through two
facets of ESD practice (holism and pluralism, see Boeve-de
Pauw et al. 2015), this study used the WIA-Scale instead.
We found that experienced WIA implementation was the
strongest predictor for self-reported sustainable behavior of
learners (b=0.272) before sustainability-related emotions
(b=0.218), connectedness to nature (b=0.174) and prob-
lem awareness (b=0.110) (Fig. 4). While the explanatory
power of all other predictors remains largely unchanged
when using the WIA-Scale instead of the ESD (holism and
pluralism) scale, the overall predictive power of the model
increases from 23.8 to 28.7%. As some of the items within
the behavior scale could be interpreted by default as being
part of daily experience at the educational organization, the
model was calculated again to include only items which
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overarchingly focused on activities outside the organization
(informing others via social media, donating for charita-
ble purposes, engagement in a group/organization for SD),
resulting in an overall lower predictive power of the model
(13,5%), in which the WIA-Scale remained the strongest
predictor with an even higher b-value (b=0.312).

Discussion: Whole Institution Approach—
measurable and effective for sustainability
learning

A strong link between the extent to which sustainability
is experienced on a day-to-day basis across all domains of
educational institutions (WIA) and outcomes of sustain-
ability learning has long been suspected (e.g., Buckler and
Creech 2014; Kohl et al. 2022; McMillin and Dyball 2009;
Sterling 2003; Tilbury and Galvin 2022). In this article, we
presented the development, validation and first large-scale
application of a quantitative WIA-Scale. The scale is able to
systematically capture learners' and educators' perceptions of
everyday sustainability in line with WIAs and can be used as
a process indicator for high-quality sustainability learning.
Among others, the findings provide strong indications that
the degree to which a WIA to sustainability is experienced
by learners and educators is indeed of substantial importance
for effective sustainability learning. In the following, we

(1) review the quality of the developed and validated WIA-
Scale,

(2) discuss the results of a first large-scale application in
Germany,

(3) reflect upon why WIAs are strongly related to effective
sustainability learning and

(4) consider opportunities for future use of the WIA-Scale
in research and practice.

Measuring WIAs: scale development and validation

The WIA-Scale was developed based on a systematic
review of the international literature on the characteristics
of WIAs, which included an expert review on the relevance
and comprehensiveness of the various facets (Holst 2023).
High content validity of the scale can therefore be assumed.
In several rounds of pretesting, the scale was refined to
function both as a solid representation of WIAs (content
quality) and as an easy-to-comprehend instrument for both
learners from 14 to 24 years and educators across school
education, vocational education and higher education. Its
first large-scale application in Germany (n=2,985) showed
good item difficulty and high internal consistency. Also,
good convergent, factorial and criterion validity were
determined as part of the validation process. Overall, a high
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scale quality can be assumed on the basis of the presented
first large-scale application. The observed skewness of the
distribution (more individuals are at the low end of the scale
than at the high end) can be seen as a strength of the scale,
as it allows for high selectivity without ceiling effects, even
if real WIA implementation is increased in the future. As
the data was collected only once, test—retest reliability is
still to be assessed.

Assessment of WIAs in Germany: first large-scale
application of the WIA-Scale

With regard to the current implementation of WIAs in
Germany, our results show that there are only very few
learners (3.9%) and educators (8.9%) who, on average across
the WIA-Scale, agree or strongly agree that sustainability is
currently being practiced in their organization. In contrast,
around one-fifth of the around 2,500 learners answered
on average between “disagree” and “fully disagree”. This
signals that at present, wide implementation of WIAs is
rather an aspiration (e.g., Nationale Plattform BNE c/o
BMBF 2017; Tilbury and Galvin 2022; UNESCO 2020,
2021) than lived practice. At the same time, the presented
data indicates that different learners and educators already
experience different degrees of sustainability in line with
WIAs, which also underpins why it is important to approach
the WIA as a continuous learning and development process
rather than a specific status that is to be achieved (Bosevska
and Kriewaldt 2020; Holst 2023; Mathar 2013; Shallcross
et al. 2007). Also, each organization is likely to follow a very
specific pathway toward a WIA (see Birney and Reed 2009;
Bohunovsky et al. 2020; UNESCO 2012), which is why
the WIA-Scale may, as an addition to critical assessments
of sustainability across all activities of the organization,
help to take stock and identify pathways for organizational
development. Regarding differences between learners and
educators, the analysis showed that educators tended to
evaluate their educational organizations as more sustainable
than learners. Although all data were controlled for social
desirability, these differences were particularly present in
areas of action where educators are directly involved (e.g., in
curriculum and learning, community cooperation, operations
and campus management).

In terms of the sampling strategy, the data presented is
quasi-representative for Germany. While no norm data can
be derived from the sample structure (by definition online
access panels are not strictly representative for all subgroups
of the population), the data is compiled along diversification
criteria such as areas of education, federal states, age or job
experience of teachers. One methodological limitation is that
female learners are overrepresented due to the providers'
panel composition. Interestingly, the medium to low mean

of the overall scale in Germany does not substantially differ
between any of these subgroups. This may be explained by
both the overall low implementation status and the sample
structure, in which no full organizations were assessed but
only individuals from various organizations. While the
scale may be used within single institutions to deepen the
perspective on specific cases, cross-institutional sampling
such as the data presented here can contribute to WIA-
data on more aggregated levels such as regions, nations or
even at the international level. This sampling strategy may
also help to explain the divergence between our findings
(e.g., on the relationship between WIAs and motivation,
empowerment and behavior) and studies that have compared
certified with non-certified organizations and often found
limited effects (e.g., Boeve-de Pauw and van Petegem 2013;
Olsson et al. 2019; Spinola 2015). While these studies offer
information on certifications, they mostly cannot address
correlations between experienced WIAs in general across
diverse institutions and measures for effective sustainability
learning. In other words, while certificates may be important
for promoting organizational development, the possession
of a certificate does not necessarily mean that sustainability
is actually practiced and experienced more coherently. As
another effect of the cross-institutional sampling, we did not
find strong mean differences between the six areas of action,
which is likely due to cross-institutional variance, and more
such differences could be expected when the scale is used
within individual organizations.

Effectiveness of WIAs for sustainability learning:
findings and probable explanations

As part of the first large-scale application in Germany, we
assessed the relationship between experienced sustainability
across all domains of WIAs and measures related to effective
sustainability learning. In the following, we summarize the
core findings and subsequently discuss explanations for the
(likely causal) links between perceived WIA implementation
and effective sustainability learning.

As the results indicate, there is a strong relationship
between how sustainable learners and educators perceive
their organization and how motivated they feel to act for
sustainability as a result of their daily experiences there.
Also, learners who respond higher on the WIA-Scale
feel considerably more empowered by their organization
to contribute to solving the sustainability issues of our
times. Further, learners and educators who perceive their
organization as more sustainable view themselves as more
knowledgeable on SD and describe overall higher well-
being. With regard to educators, those who respond higher
on the WIA-Scale also view the educational concept of ESD
as more relevant, participate more frequently in ESD training
and see fewer barriers for its practical implementation.
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Lastly, multiple regression analysis including various
other measures such as connectedness to nature, emotions
and attitudes regarding sustainability, problem awareness,
age and income revealed that experienced sustainability
at the educational organization in line with a WIA was
the strongest predictor for how sustainably young people
report to be acting. This was also found when only items
specifically related to activities outside the institution
were included, making a spillover effect seem very likely.
Interestingly, only small or no correlations were observed
between respondents' problem awareness with regard to
(un)sustainability and their answers on the WIA-Scale,
suggesting that the scale seems to function independently
from the degree of problem perception. One explanation
could be that higher problem awareness may both lead to
sustainability efforts being noticed more and to them being
judged more critically—two effects which may mutually
balance each other out. While the results are correlational
(no longitudinal analysis) for which causal relationships
seem plausible (see below), some of the measures used
included the direction of causality within the items
(institution-induced motivation and empowerment). Overall,
the findings provide strong indications that the extent to
which sustainability is experienced on an everyday basis
across all domains of WIAs is of substantial importance for
effective sustainability learning.

For this suggested (causal) link, we see several
probable explanations. First, the salience of social norms
of sustainability in the educational institution is likely to
influence what feels important to do and prioritize. This
is in line with a wide field of psychological research on
the influence of social norms on, for example, sustainable
behavior (e.g., Cialdini and Jacobson 2021; Fritsche et al.
2018; Keizer and Schultz 2018). Transferred to the context
of education, the socializing norm systems and rules-in-use
that are experienced on a daily basis seem foundational to
coherent and effective sustainability learning (see Barth
et al. 2012; Holst 2023). This is consistent with insights
from research on organizational cultures, in that the design
of the surroundings and everyday practices (artifacts,
symbols) always implicitly conveys meaningful information
on underlying values and assumptions (Alvesson 2013;
Schein and Schein 2017). A further explanation lies in
the notion of “embodied” or “grounded” cognition (e.g.,
Barsalou 2008; Fugate et al. 2019), i.e., in approaching
material environments as critical co-constituents of
learning (Brock 2022). In linking the context to learning,
the WIA therefore is in line with a reprioritization of the
physical environment in its role for learning, making it not
an external precondition for effective learning settings,
but rather an important co-constituent of it (Brock 2022).
Following that, the involvement of learners in reflecting on,
and collectively designing learning environments would
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be conducive for effective learning. The importance of the
way in which environment and rules become habits also
ties into the findings of Kahneman (2003), who emphasized
the importance of unreflective, habituated, more intuitive
actions (automatic mode) compared to the comparatively
few actions in everyday life that are based on more effortful
cognition or deliberation. Also, a changed perception that
structural changes toward more sustainability are possible
through visible positive examples in one's own environment
may counter hopelessness and disillusionment, which can be
inhibitors for action (Grund and Brock 2019; Landry et al.
2018). Related to this, experiencing a WIA implies that
learners experience (more) consistency between awareness
and action, which may be associated with a reduction
in internal dissonance and may also explain part of the
observed positive correlations with well-being of learners
and educators. Moreover, experiencing sustainability
processes in which—ideally—own perspectives are relevant,
heard and implemented as part of a collective effort may
lead to an increased (self-)efficacy belief, both on the
individual and collective level (e.g., Bandura 1997; Jugert
et al. 2016). This may also lead to an increased sense of
responsibility and agency (e.g., Emirbayer and Mische
1998), which can be viewed as a particular challenge in the
field of sustainability given the complexity of sustainability
challenges and tendencies toward pessimism about the
future (Grund and Brock 2019; Ojala 2016). Interestingly,
looking at the suggested link between experienced WIAs
and self-described motivation and empowerment, a positive
reinforcing feedback loop can be expected: motivated and
empowered learners and educators can also be assumed to
be more likely to make their institution a place where the
WIA is implemented.

Future use of the WIA-Scale: indicator, monitoring
and organizational development

Concerning future use, the WIA-Scale may be utilized
by both researchers and practitioners, e.g., for monitoring
purposes as a process indicator for consistent high-quality
ESD or as part of organizational development processes
(e.g., for critical self-evaluation). The data from Germany
can serve as a comparison for future assessments within
educational organizations or at a more aggregate level such
as within communities, states, countries or larger regions.
As the scale was pretested and refined as part of the German
national monitoring on ESD, context-specific adjustments
are recommended for its use in other contexts. In future
studies, the scale could be complemented with open
questions, e.g., on drivers of and barriers to organizational
change toward sustainability. Also, further research could
combine the WIA-Scale with conventional sustainability
assessments to explore how the perceptions of learners
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and educators match with indicators commonly used in
sustainability reporting. With regard to the two groups—
learners and educators—we would generally recommend
questioning both, as these different perspectives may be
fruitful, e.g., in a process of organizational development. If
used as an indicator for high-quality ESD, the perspective
of learners may be considered even less susceptible to self-
reporting biases. Moreover, this also allows one to directly
grasp an output perspective on WIAs: how it is perceived by
and how it motivates the “main target group” of educational
institutions. Considering the high internal consistency of
the scale, it is possible to use several variants depending
on the use case. Here, we presented the WIA-Scale (13/15
items), while a shorter variant with 7/8 items that correlates
very highly with the presented scale (7| oypers =0.962%%%;
TBducators = 0-977%%%) is provided in the supplementary
material (S2). Both encompass all areas of action of the
WIA and can be used for independent assessments or
self-evaluations. Further facets for an extended version
(e.g., for in-depth self-assessments) can be found in the
supplementary material to Holst (2023). Moreover, we
suggested a one-item indicator (“WIA-Coherence”) that
correlates highly with the WIA-Scale. This item may be
useful when there is a strong limit to the number of items
that can be assessed. For such standalone use, examples of
areas of action (see the section on the conceptual basis of
WIAs) should be provided in brackets. Also, further studies
are required to test the robustness of the correlation between
the one-item indicator with the overall WIA-Scale with
respondents who have not answered the rest of the scale
before, as the previously answered items and the response
order might influence the answers.

Conclusion and outlook: toward high-quality
ESD through WIAs

To foster coherent high-quality sustainability learning,
the concept of WIAs calls for educational organizations
to set the default modes of all activities and rules-in-use
on sustainability (Buckler and Creech 2014; Holst 2023;
Rieckmann et al. 2017; Wals and Mathie 2022). The first
large-scale application of the introduced and validated
WIA-Scale indicates that the degree to which sustainability
is experienced on an everyday basis is of substantial
relevance for effective sustainability learning. This effect
can be assumed to exist beyond the large-scale sample
in Germany. The results underline the importance of not
just adding sustainability as another learning content to be
conveyed, but to instead practice it on an everyday basis
across the different domains of the educational institution.
In other words, high-quality ESD is strongly linked to
the realization of WIAs. Considering the importance of

education for achieving the SDGs, we argue that WIAs
to sustainability are a critical component of twenty-first
century quality education in general (Laurie et al. 2016; also
UNESCO 2020). Implementing WIAs in practice requires,
among other things, the establishment of favorable policy
frameworks that provide orientation as well as financial,
material and personnel support for the collaborative
development of educational institutions as learning and
experience spaces for sustainable development (e.g., Tilbury
and Galvin 2022; UNESCO 2020; Wals and Benavot 2017).

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11625-024-01506-5.
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In the face of global challenges, sustainability has become a defining concern of the 21st century and hence a
critical pillar of quality education. Principals, as pivotal actors in school development, can provide important
perspectives on the current state and future developments of whole-school sustainability. However, while their
role in promoting sustainability is widely recognized, systematic, national-scale insights concerning their views
on sustainability in schools and the school system remain scarce. Drawing on qualitative content analysis of 80
semi-structured interviews and a representative survey (n = 1310) with principals in Germany, the article
provides an in-depth and large-scale assessment of leaders’ perspectives on the current and wished-for status,
challenges, and drivers of sustainability at schools. We find that 80 % of principals wish for sustainability to be a
core element of school education, yet 62 % describe the current status quo as non-existent, isolated or an oc-
casional add-on. Perceived challenges include a lack of resources, structural integration, as well as prevailing
rule-systems and mindsets that hinder sustainability (e.g., normality of unsustainability, strong performance- and
grade-orientation, systemic inertia). To overcome current challenges, the principals point to a need for consid-
erably higher prioritization of sustainability by decision-makers at all levels. Overall, the findings indicate that
sustainability in school education is currently limited by a system in which sustainability is an additive, not a
default, and where responsibility for sustainability is often individualized, fragmented and diffused. In light of
the findings, we discuss the relevance of more collective, structure-oriented and political sustainability learning,
which is prioritized as a core feature of quality education.

1. Introduction: whole-school sustainability and the (missing)
perspectives of principals

In times of mounting social and ecological crises, sustainability has
become an ever more pressing concern also within education. As Klafki
(1996, p. 154) has argued, general quality education needs to be closely
linked to the “key problems, that globally interweave our individual and
political-societal existence. In the face of continuous transgressions of
the Earth system limits (Portner et al., 2023; Rockstrom et al., 2023) and
large-scale social injustices, it is clear that current human unsustain-
ability is one of the defining epochal key challenges (Kvamme, 2021).
Yet, research on education has shown that to date, sustainability is often

approached at the project level or as an additive to an otherwise mostly
unchanged system (Holst et al., 2024b; Wals and Benavot, 2017; Wals
and Mathie, 2022). In consideration of the depth of changes associated
with achieving sustainability (Sachs et al., 2019; UN General Assembly,
2015), scholars, practitioners, (inter-)national organizations and
policy-makers have instead called for a whole-system approach,
emphasizing that effective sustainability education implies integrating
and practicing sustainability at all system levels (e.g., Buckler and
Creech, 2014; Sterling, 2003; UNESCO, 2021).

With a focus on the level of learning environments in school edu-
cation, the concept of Whole School Approach (WSA) describes a
participatory and continuous process of mainstreaming sustainability as
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a default into all areas of school action and culture (e.g., Barth et al.,
2012; Hargreaves, 2008; Henderson and Tilbury, 2004; Holst, 2023;
Wals et al., 2024). Such experience of sustainability in educational in-
stitutions was found to be highly effective in terms of empowering and
motivating learners and educators for sustainability (Holst et al.,
2024a). Over the past decades, various guidelines and programs were
initiated to support the implementation of WSAs (e.g., Barr et al., 2014;
Education Scotland, 2017; Progress, 2024; Tilbury and Galvin, 2022).
Internationally, the implementation has been recommended by
UNESCO (2020, 2021), UNECE (2005) and the European Union (Council
of the European Union, 2022), amongst others. In the federal education
system of Germany, where the 16 states hold the primary responsibility
for education, the realization of a WSA was recommended by the central
coordination body for the development of the school system (Standing
Conference of the Ministers of Education and Cultural Affairs, 2024) and
committed to in the National Action Plan on Education for Sustainable
Development (ESD) (Nationale Plattform BNE c¢/o BMBF, 2017).
Although whole-school sustainability has thus been found to be effective
and is aimed for in educational policies, systematic knowledge on its
implementation within school systems as well as on associated chal-
lenges and drivers remains scarce (e.g., Tilbury and Galvin, 2022; Holst
et al., 2024a).

Considering that realizing a WSA requires close linkage with general
school improvement and quality development (Henderson and Tilbury,
2004; Mogren et al., 2019; Miiller et al., 2020), school leaders (princi-
pals) hold a central position in the process of implementation (e.g.,
Birney and Reed, 2009; Derqui et al., 2020; Miiller et al., 2020): They
facilitate school development processes, communicate norms and give
direction to other members of the school community, amongst others
(Leo and Wickenberg, 2013; Mogren and Gericke, 2017; Zachariou and
Kadji-Beltran, 2009). The perspectives and perceptions of principals on
sustainability are therefore highly relevant to identify the current state
of WSA realization (status quo indicator), recurring patterns within
current educational practice as well as challenges to and drivers of
change (facilitative process indicators) (Tilbury and Janousek, 2006).
However, previous studies on the status and process of sustainability
education have mostly focused at learners and educators (e.g., Timm
and Barth, 2021; Holst et al., 2024a). The available research on princi-
pals (see section 2) focuses on characteristics of sustainability-effective
leadership, roles of principals and barriers to sustainability in schools,
often relying on small samples and case-studies (e.g., Evans et al., 2012;
Forssten Seiser et al., 2023; Ilisko and Badyanova, 2014; Mogren and
Gericke, 2019; cf. Cebrian et al., 2022; Miiller et al., 2020). As such,
there is a gap when it comes to systematic knowledge of principals’
views on sustainability across all school forms and the various
socio-demographic contexts in full school systems. In light of the
importance of principals’ leadership qualities and their visions for
change (e.g., Sagala et al., 2019), such knowledge is relevant to design
effective policies and professional development programs for principals
as well as to improve school development practice.

With the aim to develop a systematic knowledge basis regarding
principals’ perspectives on whole-school sustainability, this article
draws on representative survey data and interviews from one school
system (Germany), and discusses implications not only for Germany, but
also other countries and international bodies. In light of the knowledge
gap, we ask: What preconceptions do principals have regarding sus-
tainability? What do they view as the current status of sustainability at
their schools, and how do they envision an ideal state of sustainability in
future schools? What challenges and drivers do they describe as being
most relevant for sustainability in school development? To lay the
theoretical groundwork for answering these questions, the following
section first provides an overview of the state of research on school
leaders in sustainability-oriented school development. We then lay out
methods and findings from a mixed-method analysis including (i) 80
interviews with principals from all German federal states, school types
(primary, secondary, vocational) and different socio-demographic
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contexts as well as (ii) data from a subsequent representative quantita-
tive survey with 1310 principals in Germany. Lastly, we discuss recur-
ring patterns in the data and derive key implications for future policy,
research and practice.

2. Principals in sustainability-oriented school development:
state of research

Through their communication and actions, e.g., in human resource
management and participative governance, principals set widely
perceived norms and influence organizational culture (Leo and Wick-
enberg, 2013), motivate individuals (Miiller et al., 2020) and contribute
to vision-building among school members (e.g., Bosevska and Kriewaldt,
2020; Kadji-Beltran et al., 2013). Sustainability-effective principals
organize collaboration and participation within the school and local
community (Mogren and Gericke, 2017, 2019; e.g), foster distributed
and collective leadership (Kadji-Beltran et al., 2013; Leo and Wicken-
berg, 2013), support direct and open communication and develop space
for pluralistic and critical viewpoints (e.g., Forssten Seiser et al., 2023).
Such proactive leadership is described to include building structures and
routines around sustainability (Leo and Wickenberg, 2013; Mogren
et al., 2024), institutionalizing what has been achieved and legitimizing
further developments (Mogren and Gericke, 2019). While sustainable
leadership is considered critical (Verhelst et al., 2023), there is currently
no agreed-upon leadership framework for sustainability at schools (cf.
Cebrian et al., 2022).

While a large part of research on principals focuses on such
sustainability-effective leadership in general, Forssten Seiser et al.
(2023) and Miiller et al. (2020) identified specific roles for principals in
different phases of sustainability in school development. In an initiative
phase, the focus lies on vision building, supporting engaged
early-adopters and facilitating a participative process in which assess-
ments are made, goals are defined, projects and groups are initiated and
nurtured, and funding and support are organized (ibid.). In an imple-
mentation phase, schools move from projects to integrating sustain-
ability into their structure, involving the broader school community and
all areas of action. Here, leaders are described as motivating and sup-
porting, facilitating participation, but also providing direction and
defending and institutionalizing what has been achieved, for example by
anchoring sustainability in school programs and consolidating steering
groups and/or coordinators. The third phase (institutionalization) is
described to be about ongoing development and continuous, recurring
learning.

Despite studies focusing on leadership and roles of principles, few
have addressed challenges and drivers from their perspective. In these, a
lack of structural integration of sustainability, overloaded curricula, and
the combination of multiple programs were described to make it difficult
for school leaders to prioritize (Zachariou and Kadji-Beltran, 2009).
Also, some studies describe bureaucracy as slowing down sustainable
school development (Miiller et al., 2021), and strong standardization as
impeding context-specific approaches (Zachariou and Kadji-Beltran,
2009). Further, several studies identified a lack of time and financial
resources as structural hinderances (Cebrian et al., 2022; Evans et al.,
2012; Miiller et al., 2021) and point to the principals’ own lack of pro-
fessional development as a barrier to sustainability at schools (e.g., Leo
and Wickenberg, 2013; Zachariou et al., 2013; Zachariou and
Kadji-Beltran, 2009). While in summary, there has been research on
sustainability-effective leadership, roles in different phases and to some
extent challenges, the current knowledge basis relies on smaller samples,
mostly in specific sub-sections of education systems, and consequently
does not capture large-scale patterns and trends. There is thus a
considerable gap when it comes to system-wide knowledge on princi-
pals’ perceptions on the state of sustainability at schools, visions for
future schools as well as of recurring key challenges and drivers.
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3. Methods

To systematically assess the perspectives of principals on sustain-
ability in school education at the level of a full education system (Ger-
many), we conducted a mixed-method analysis in which we triangulated
data from 80 semi-structured interviews and a representative survey of
school leaders (n = 1310). For context, it is relevant to note that the
German school system is highly decentralized with responsibilities
largely shared between the 16 federal states (overseeing, for example,
curricula, school types, graduation standards, employment, examina-
tion) and local authorities (e.g., responsible for school infrastructure,
facility management, transportation, support staff) (cf. Huber et al.,
2017).

3.1. Interviews

As part of the German national monitoring on ESD, a total of 80
interviews were conducted with an average length of around 30 min.
The interviewees were sampled according to four predefined criteria: (i)
representation of all federal states relative to the size of each state, (ii)
representation of different types of school relative to the total number of
schools (e.g., primary schools, non-selective secondary schools, selective
secondary schools, vocational schools), (iii) different locations (rural,
small towns, urban areas of different sizes) and (iv) proportion of par-
ents receiving government assistance (socio-economic indicator). A
descriptive overview is attached in the appendix. Random sampling
from a large database of school leaders as well as data collection and
initial coding was commissioned to a service provider (Forsa). Taking
into consideration the current state of research outlined above (e.g.,
Forssten-Seiser et al., 2023; Mogren and Gericke, 2019; Zachariou and
Kadji-Beltran, 2009; Holst, 2023), a semi-structured questionnaire (cf.
appendix) with six subsections was developed to standardize and guide
the interviews:

. Personal preconceptions of sustainability

. Current and wished-for status of sustainability integration at school
. Visions for ideal schools

. Drivers

. Challenges

. Further relevant conditions

U A WN

The interview guide contained open-ended questions as well as
quantitative scales about the current and wished-for status of sustain-
ability at the school. Five interviewers were involved in the interviews,
all of whom participated in two interview training sessions and several
feedback rounds to ensure a standardized procedure. The 80 interviews
were conducted between November 14, 2022 and January 16, 2023 (9
via telephone, 69 online, 2 mixed). All audio data was recorded and
transcribed.

A structuring content analysis was conducted on the qualitative data,
drawing on Kuckartz and Radiker (2022) for the deductive-inductive
development of categories. A code plan with coding-rules was devel-
oped and iteratively refined. The coding structure for the first-order
codes follows the main categories of the questionnaire (pre-
conceptions, current and wished-for status, visions, challenges, drivers).
For the current status, the WSA-heuristic by Holst (2023) (areas of ac-
tion, core principles) was used as deductive second-order categories.
Within the deductive categories, sub-categories were inductively
developed in three rounds of coding. The segments within the
sub-categories were synthesized, and the main categories with the
relevant findings are reported below.

3.2. Representative quantitative survey

Based on the findings from the interviews, a representative survey
was conducted to quantify the perceptions of school leaders across the
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German school system (n = 1310). The representative sample was drawn
from a population of all school principals in Germany (3008 principals
were contacted; response rate: 43.6 %; overview of school types
attached in the appendix). To triangulate the findings from the in-
terviews and thus allow for greater generalizability, the survey covers
key elements identified in the interviews as potentially important as well
as aspects highlighted in the literature (e.g., Grund and Brock, 2022;
Cebrian et al., 2022; Zachariou and Kadji-Beltran, 2009). It was devel-
oped by the authors with feedback from the German Education Associ-
ation (Verband Bildung und Erziehung, VBE) and Forsa. The
questionnaire contains quantitative scales on (1) the current and (2) the
wished-for status of sustainability at the school, using the same scales as
in the interviews, as well as on (3) drivers of and (4) challenges to
sustainability and ESD in schools and school development. The full
scales as well as descriptive statistics can be found in the appendix.
Sampling and data collection was again commissioned to a service
provider (Forsa) in cooperation with VBE. The mean age of respondents
was 52.5 years (standard deviation = 7.4 years), with 60.2 % of prin-
cipals identifying as female and 39.1 % as male (0.7 % diverse). The
higher number of female participants can be explained by the repre-
sentativity of the sample: 51.8 % of schools in the sample are primary
schools, where the large majority of principals identify as female. We
report both descriptive results for each scale and findings from explor-
atory correlation analyses (Spearman’s rank correlation).

4. Results

To offer a system-wide perspective on principals’ views on sustain-
ability in school education, the following sections jointly report on the
findings from the interviews and the representative survey on pre-
conceptions, the current and desired status, visions as well as challenges
and drivers.

4.1. Principals’ preconceptions of sustainability

The 80 interviews began with an open-ended question on personal
preconceptions of sustainability. With a few exceptions, principals
associated the concept with environmental or social issues that require
changes in the course of action. Responses were clustered within (i)
individual-centered changes in behavior and (ii) collective and struc-
tural changes. Most principals focused primarily on the first, individual
level changes, such as waste separation, energy saving or gardening. In
doing so, they tended to focus on easy to implement actions and in many
cases did not address ‘key points’ in behavioral changes towards sus-
tainability (e.g., nutrition, mobility, buildings). Most examples focused
on environmental aspects, fewer on social sustainability. A smaller
group of principals linked sustainability directly to the need for collec-
tive and structural changes, e.g., large-scale shifts in societal values and
collective action. These principals referred to intergenerational re-
sponsibility, viewed sustainability as a collective task, and called for
shifts in the economic and political system. In a few instances, leaders
directly linked sustainability to political participation, which can be
learned in schools through the experience of democratic participation.
After this exploration of preconceptions, a working definition was pre-
sented, describing sustainability as an environmentally sustainable and
socially and economically just world for all, now and in the future. Also,
it was explained that the interview focuses on sustainability in school
development, including all areas of action, from teaching to procure-
ment, operations, grounds, communication and cooperation.

4.2. Status quo of sustainability integration at schools and envisioned
futures

In both the representative survey and the interviews, school leaders
were asked to describe the status quo at their schools as well as the ideal,
wished-for status using a 6-point scale to assess the quantity and depth of
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whole-school sustainability. In the representative survey, 80 % of school
leaders in Germany described the ideal school as one which is moving
towards whole-school integration of sustainability (Fig. 1). One third of
all principals responded that sustainability should be a topic in all
subjects and shape everyday school life as a guiding orientation. At the
same time, 62 % of principals described the current degree of sustain-
ability integration as non-existent, isolated, or an occasional add-on
(Fig. 1). Overall, a large discrepancy was found between the current
and wished-for status (mean difference of 1.3 points; standard deviation:
1.3). Explorative correlation analyses revealed that principals who
describe the current status as higher report slightly higher on job
satisfaction (r = 0.087**) and would be more likely to recommend their
job to others (r = 0.108**). In the 80 interviews, responses were slightly
higher both for the current- and wished-for status, which could be an
effect of more socially desirable answering in the open interview setting
and/or of a possible self-selection bias.

In the interviews, principals were subsequently asked to elaborate on
the current status of their schools and what they envision for an ideal
school. Responses on the current status were clustered into the action
areas of a WSA (governance, curriculum, campus, community,
communication, capacity building, organizational culture; Holst, 2023).
Principals primarily focused on aspects related to school operations,
teaching, and, to a lesser degree, on cooperation with partners, school
culture and governance processes. A strong emphasis was found on
waste separation, nutrition at school, energy saving and gardening,
among others. In contrast, few respondents focused specifically on ca-
pacity building (e.g., through teacher training, human resource man-
agement) or school communication. As with the preconceptions of
sustainability, the descriptions of the current status tended by and large
to focus on projects and behavioral changes by individuals at the
schools.

In contrast, we found that principals’ ascribed visions of ideal schools
were more collective in nature. Specifically, principals recurringly
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described their vision for future schools as one in which sustainability
becoming the ‘natural’ or ‘default’ guiding principle for all actions and
activities. This is manifested, among other things, in a school that is itself
organized as a circular and sustainable system, involves all members of
the school community, is embedded in the regional environment and
networks, and has a strong collaboration with stakeholders around it
(e.g., local authorities). As one principal put it:

“Sustainability is like, the sentence order of subject, predicate, object.
Everyone knows what that is. That you don’t have to name it as a
headline. But that it is implicit and you say okay, we‘ve done some good
things here.” (Participant 1 (P-1), Position (Pos.) 29)

The metaphors used by principals — another also referred to sus-
tainability as “the DNA of everyone involved” (P-2) — suggest that sus-
tainability in an ideal school is understood as an indispensable and vital
organizing principle. In the visions of many of the school leaders
interviewed, schools would aim to empower future generations and to
provide a space in which sustainability could be practiced and learned.
This is linked to the development of supportive frameworks for future
education through structural integration of sustainability and ESD in
laws, curricula and guiding quality development systems. Leaders
further describe the ideal school as embedded in a societal system that
prioritizes sustainable over unsustainable actions and, through such
prioritization, allocates the required resources and supports sustainable
school development. Although their visions contained more collective
elements and systemic changes, school leaders often reverted to indi-
vidual behavioral changes and addressed fewer structural aspects when
concretely discussing specific future schools — such as changed school
missions and development plans, institutional curricula, environmental
management systems, and governance structures.

Degree of sustainability
integration

None

o |l

Current status

Wished-for

Isolated
(e.g., in single projects or
thematically related subjects)

Occasional
(e.g., in regular projects and
lessons of some subjects)

Frequent
(e.g., in many subjects, school
development and cooperation)

Very frequent
(e.g., in most subjects and
most regular activities)

Always
(in all subjects, characterizing
everyday school life as a
guiding orientation)

62 %

Isolated,
> T add-on
mode

19 %
30 %

80 %
32 %

Towards

>l whole
school 369

integration

33%)

20 30 40 50
% of Principals

Fig. 1. Current and wished-for sustainability integration in schools from the perspective of principals (n = 1310, representative for Germany). No answer was given
by 2 % of principals to the question on the current and 1 % on the wished-for status.
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4.3. Challenges for whole-school sustainability

Subsequently, principals were asked to identify barriers, hurdles and
challenges for whole-school sustainability. In the following, we first
provide insights into the results from the interview study by summari-
zing the main coded categories. We then quantify the occurrence of key
challenges through the representative survey.

Repeatedly, school leaders cited a lack of resources (personnel,
time, budgets) as a critical challenge to greater integration of sustain-
ability in schools. Interestingly, lack of personnel and time were more
frequently mentioned than lack of financial resources. Especially with
regard to educational policy making and administration, the interviews
revealed considerable frustration, as exemplified by the following
statement by one of the principals:

“I am not at all interested in impulses from politics. Excuse me for saying
that so clearly. I'm sick of all this talk. Either they give us what we need —
teachers’ posts, budgets, facilities — or they should keep quiet. (...) It may
well be that politicians are for sustainability or against it. What interests
me is what they do for or against it. So no, I can understand that the
children are so desperately calling for Fridays for Future and are getting
angrier.” (P-3, Pos. 44)

A second set of main barriers referred to by principals is a lack of
awareness among stakeholders (e.g., parents, students, teachers, au-
thorities) and specific attitudes that hinder progress toward sus-
tainability. Regarding the latter, some described direct or indirect
resistance to change, mainly among teachers and parents, while others
referred more generally to a sense of demotivation and frustration in
an overloaded system, lack of motivation, fear of change, and a
mindset of cost reduction as the primary objective. In this context,
principals also described hindering factors in school cultures, such as an
attitude of taking the path of least resistance (e.g., for reasons of
convenience), the perceived normality of non-sustainability (e.g., in
catering, cleaning, purchasing), pervasive resignation, tiredness, a sense
of being torn between demands and conflicting goals, and a mindset that
sees sustainability as something that needs to come “from above”.
Combining some of these aspects, one principal stated:

“Convenience also plays a role, I think. [I]t’s really difficult to leave
familiar paths when you are already feeling stressed. Then maybe you
also say oh, that’s no good, this whole attitude is no good anyway. The
children won’t go along with it. Which is not true, but it is used as an
argument for not joining in yourself.” (P-4, Pos. 28)

Further, and in line with the perceived ‘overload’, respondents
repeatedly pointed to distractions from other issues that are being
pushed into the system, as well as other external demands on the
school system (e.g., adaptation to other multiple crises, such as the
COVID-19 pandemic or rising inequalities). Moreover, from the
perspective of principals, a lack of flexibility in the school system (e.
g., restricted decision-making power), bureaucratic demands, rigid
standards and systemic inertia add to the difficulties of organizing
change-processes toward more sustainable schools. In this, principals
described themselves and their schools as dependent on, for example,
the local authorities responsible for school operations and grounds in
Germany. One principal describes the situation as follows:

“I might want to have photovoltaics to produce our own electricity or a
wind turbine on the grounds. Or something like that. But somehow, I can‘t
make it happen. I have no chance of implementing it. If the local school
authority doesn‘t go along with it, it won‘t happen. “ (P-5, Pos. 20).

Such perceived dependency which at times prevents the principals
from acting, was also described with respect to regional partners (e.g.,
cleaning companies, food providers), educational administration and
ministries. Regarding the latter, the principals see the lack of a deep
and systemic integration of sustainability and ESD in laws,
curricula and quality standards for school education as a
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considerable obstacle. As a result, sustainability efforts were often
described as highly dependent on individual motivated and committed
members of the school community and as such, as lacking coherence and
longevity (e.g., susceptibility to fluctuations in personnel). Principals
not only said that sustainability is not integrated in curricula, they also
described curriculum overcrowding as a problem.

With regard to the systemic environment, principals repeatedly
emphasized that the current strong performance and grade-
orientation is a barrier to sustainability in schools and prevents the
development of future competencies. One principal illustrated this in the
following way:

“Some colleagues also cause friction on this. Because they have simply
internalized this performance mindset so much and need measurable re-
sults. With ESD, I don’t necessarily have really measurable results that I
can then ask about in a test. And where I can thensay 1, 2, 3,4, 5 (...).
The [colleagues] really have this total performance flash.” (P-6, Pos.
51)

In this quote, the ‘performance flash’ was attributed to teachers,
while other principals more directly focused on the strong grade and
performance orientation in the school system. Further, the leaders
themselves described a lack of expertise and knowledge. Lastly, the
specificities of different school types (e.g., high fluctuation of stu-
dents in vocational schools), regional contexts (e.g., socio-economic
context, rural or urban) and the condition of buildings and
grounds (e.g., modernization, age, heritage protection) were mentioned
as context-specific challenges.

To quantify the occurrence of key challenges for sustainability in
school development, the findings from the interviews were used to
design the representative survey. As the number of items were restricted,
the survey focused on a set of frequently mentioned challenges (Fig. 2).
As shown in Fig. 2a, more than 70 % of principals agreed that a lack of
time and personnel and the higher prioritization of other issues and
demands is an important challenge for sustainability and ESD in school
development. Lack of financial resources was seen as an obstacle by 54
% of principals, and 40 % agreed that a strong exam and performance
orientation is a barrier to sustainability. In contrast to the perspective of
educators (e.g., Grund and Brock, 2022), a much smaller proportion of
principals agreed that non-integration in curricula and laws (19 %), and
lack of interest (13 %), materials (11 %) or training (7 %) are challenges
to the implementation of sustainability and ESD.

4.4. Drivers of change

In the interviews, the perceived need for considerably greater
prioritization of sustainability by policymakers, administrators,
school leaders and local authorities was strongly highlighted by the
principals. They referred to the ‘political will’ in education ministries
and policymaking to consistently integrate sustainability into education,
pointed to their own responsibility in the setting of priorities at their
schools and highlighted the importance of prioritizing sustainability in
local authorities, particularly if the latter are responsible for school
operations. Such prioritization (e.g., in the allocation of material re-
sources and personnel, the setting of school-wide norms) is tied to the
underlying paradigms and goals with which education is approached. As
one principal stated:

“Well, I think the decision-makers need a shift in their mindset, a different
attitude. And I think it’s changing slowly now.” (P-7, Pos. 24)

Concerning specific drivers, we found three overarching clusters: (i)
stakeholder-related drivers within and (ii) outside the organization, and
(iii) general (not stakeholder-specific) drivers (e.g., governance-
arrangements, attitudes, activities, favorable windows of opportunity).
In terms of stakeholders within schools, principals most often referred
to themselves, teachers and learners. Principals described themselves as
responsible for creating the conditions (‘setting the arena’) so that the
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b Most likely effective drivers for sustainability in schools
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Fig. 2. Results from the representative survey of German school principals (n = 1310). (a) Occurrence of challenges for sustainability and Education for Sustainable
Development (ESD) in school development from the perspective from principals in Germany. (b) Most likely effective drivers for sustainability and ESD in school

development from the perspective of principals in Germany.

school community has the opportunity to engage in sustainability-
oriented school development. In this, they characterized themselves as
role-models and in a position to put sustainability on the agenda, create
space for others to act, organize participatory processes, develop coop-
eration, reorient operations, support initiatives and projects, foster the
self-efficacy experiences of members of the school community, ensure
that activities are visible, organize constructive evaluation, and mediate
conflicts.
As one leader described it:

,As with every school, this must be the school leaders. They are the
drivers, the engines that have to push their team, their teaching staff, in a
steering group or whatever. They have to act as models in negotiations
with the parents’ council, with the pupils, and initiate these impulses,
otherwise it won’t work.” (P-8, Pos. 28)

When it comes to teachers, many principals viewed the intrinsic
motivation of committed individuals as critical to change: Teachers
were described to act as drivers by integrating sustainability into their
teaching, going beyond the scope of current curricula, and by contrib-
uting to sustainability practice in everyday school life. Principals
ascribed less responsibility to learners, although in many cases they
emphasized the potential impact of their participation. Here, they
referred not only to formal context such as school councils, but also more
broadly to bringing new topics and perspectives into schools, e.g.,
through protests or other forms of engagement. With respect to the
general school community, principals described living and modeling a
culture of sustainability as well as continuous, collaborative reflection,
among others, as drivers. While some principals also pointed to parents
as co-constituents of sustainability-related change, few focused on non-
teaching staff (e.g., caretakers, internal administration).

In terms of stakeholder-specific drivers outside the school,
principals recurringly referred to education policymakers, ministries of
education, and (local) authorities. Focusing first on education policy
and ministries, a number of school leaders called for a major reorga-
nization and rebalancing of the role that sustainability plays in educa-
tion. This ties into calls by many school leaders for more substantial
integration of ESD and sustainability into laws, curricula, teacher
training and other policy documents as well as in incentive and quality
development systems. Principals also described the need for better
communication between ministries and educational practice, more

sharing of good practice, and better cooperation with local author-
ities. Concerning the latter, numerous principals believed it is crucial for
whole-school sustainability to better integrate operations and campus
management, which in Germany are mostly in the responsibility of local
authorities, with educational processes and objectives related to sus-
tainability. Regarding other relevant stakeholders, the leaders iden-
tified higher education institutions (e.g., for concept development,
scientific advice), media that influence societal discourses, social
movements, other educational institutions (e.g., for exchange and
inspiration), and NGOs (e.g., for external support, cooperation) as
drivers.

As a third cluster, principals pointed to non-stakeholder-specific
drivers. In terms of governance arrangements, a large group of school
leaders described more ‘leeway’ for schools to self-organize as a possible
driver (e.g., in decisions regarding buildings and grounds or the content
and structure of learning). At the same time, several principals took the
position that more central steering (e.g., mandatory sustainability that
would legitimize prioritization) would be needed. This goes hand in
hand with calls to create lasting structures rather than ever new projects.
As one principal put this:

“Sustainability should not be dependent on changing political constella-
tions. Sustainability needs to be designed for the long term. (...) [T]hat’s
what the system actually needs, what we would need on the ground.” (P-
9, Pos. 66)

Such a structural orientation is consistent with principals’ descrip-
tion of the close integration of school sustainability with overall school
quality management. Related to this, principals referred to the (socie-
tal) valuation of education, and specifically sustainability in edu-
cation, which is also linked to both the public visibility funding of ESD.
In the context of general quality education, several principals also
pointed to the connection between sustainability learning and innova-
tive didactic approaches (e.g., real-world learning, action orientation,
educators as facilitators) and viewed the integration of sustainability in
quality development as a driver. In terms of windows of opportunity, a
recurring theme was that crises (e.g., pandemic, wars, climate crisis) can
provide opportunities for a more fundamental reorganization of the
aims and pathways for quality education. Specific school problems and
other pressing issues (e.g., digitalization, reducing social inequalities,
inclusion) were also be seen as drivers if they are linked to sustainability
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objectives. In terms of favorable supportive structures, the principals
pointed to the availability of context-specific programs, external support
(advice, facilitation, experts for specific events) and teacher training on
sustainability and ESD.

The recurring drivers in the interview study were, as with key
challenges, selected to quantify which drivers principals believe are
most likely move the school toward whole-school sustainability. As
Fig. 2b indicates, the responses were spread over a relatively widely
range. Overall, the largest group of principals agreed that stronger
cooperation with local authorities responsible for school operations on
sustainability (48 %) and teacher commitment to sustainability and ESD
(45 %) are critical drivers for whole-school sustainability. Fewer prin-
cipals viewed their own prioritization of ESD as the most likely im-
pactful driver. The spread of responses points to the importance of
interpreting the results in light of the specific question (most likely
effective drivers), which leads to relative rather than absolute
answering. The wide range of responses suggests that the importance of
different drivers may vary strongly according to specific contexts.

5. Discussion

The large-scale mixed-methods study was designed to provide sys-
tematic insights into principals’ perspectives on the current and wished-
for status, visions, challenges, and drivers of whole-school sustainabil-
ity. The analysis of 80 interviews and a subsequent representative survey
of 1310 principals revealed that a large proportion of school leaders in
Germany wishes for sustainability to become a central guiding principle
for quality school education. In the representative survey, 80 % of school
leaders state that sustainability should be incorporated into the teaching
of most or all subjects and become a fundamental part of school devel-
opment. At least in Germany, this is currently not the case: Principals
report that the current status of sustainability integration in their
schools is considerably lower than they would wish for. This discrepancy
is consistent with the strong desire of learners and educators for more
ESD in formal education, which is evident both in Germany (Grund and
Brock, 2022) and internationally (e.g., Kadji-Beltran et al., 2013;
Simovska and Prgsch, 2016).

The question then is how to address this discrepancy. In terms of
barriers to and drivers of change, previous studies have focused partic-
ularly on the perspective of educators (e.g., Grund and Brock, 2022;
Timm and Barth, 2021) or relied on relatively small samples of princi-
pals (e.g., Evans et al., 2012; Forssten Seiser et al., 2023; Ilisko and
Badyanova, 2014; Mogren and Gericke, 2019). In the following sections,
we discuss the specific findings on visions, challenges, and drivers along
four overarching and strongly interconnected patterns that we see in the
analyzed data:

(i) a focus on single and often fragmented actions,

(ii) an individualization and diffusion of responsibility,
(iii) a perceived lack of personnel, time, and other resources, and
(iv) a paradigm of approaching sustainability as an additive.

Based on these patterns, we discuss possible learnings and implica-
tions not only for Germany, but also other international contexts (e.g.,
other countries, UN bodies). We subsequently reflect on our methodo-
logical approach and describe ways forward for research, practice and
policy-making.

5.1. Recurring patterns and derived implications for sustainability in
education

5.1.1. From single and fragmented actions towards structural changes
When asked about what is currently being done in their schools on
sustainability, a large proportion of principals in the interview study
reported on single, often fragmented activities, e.g., waste separation,
energy usage, gardening, tree planting, or other projects, often as one-off
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interventions without systemic integration into ‘default’-practice. This is
consistent with the representative survey, in which a total of 62 % of
school leaders responded that efforts to implement sustainability are
currently either nonexistent (3 %), isolated instances (29 %), or occur
occasionally in some projects and subjects (30 %). In terms of specific
types of action, we found that principals not only mostly focused at
single, fragmented actions, but on behavioral “low-cost” and easy-to-
implement activities rather than high-impact ‘key points’ (e.g., Bilharz
and Schmitt, 2011; IPCC, 2022). This focus on single and low-cost
instead of structural and high-impact actions can, to some extent, be
viewed as mirroring challenges the principals face in the school system,
e.g., dependence on the states and local authorities, a lack of resources
and systemic underprioritization of sustainability and ESD (see the
following sections; cf. Huber et al. (2017) on the German school system).
At the same time, the data indicates that the school leaders view changes
to the underlying structural unsustainability (e.g., infrastructures,
norms, incentives) as a crucial driver for sustainability within schools
and describe ideal schools as ones in which sustainability is normalized
as the default. This would, however, require more structure-oriented
approaches both within institutions and in the policy environment
(German Council for Sustainable Development, 2024; Rau et al., 2024).
Such a focus would be in line with psychological research showing that
behavioral costs of sustainable actions are higher when existing struc-
tures (e.g., rule systems, infrastructures) do not favor sustainability (e.g.,
Steg, 2023) and that access to behavioral options and habits are crucial
determinants of action (Albarracin et al., 2024). This implies that
redesigning the self-reinforcing and routine-creating (infra-)structures
and norms at educational institutions can create an opportunity envi-
ronment for sustainability learning and sustainable actions (ibid.;
Cebrian et al., 2022; Mogren et al., 2024) and help mitigate the effects of
single-action biases (Clayton et al., 2015; Wagner and Zeckhauser,
2012). Moreover, given that people tend to underestimate the willing-
ness of others to act for sustainability (Andre et al., 2024; Bouman et al.,
2020; Steg, 2023), a more structure-oriented approach can support in-
dividuals to become active themselves (Holst et al., 2024a).

5.1.2. From individualized and diffused responsibility towards collective
action

Closely related to the first pattern, we found considerable individu-
alization and diffused responsibility in the analyzed data. This is
evident, for example, in the perceived normality of reliance on
committed individuals, the diffusion of responsibility among stake-
holders and in the way in which principals portray sustainability-related
activities at their schools as often based on behavioral changes by in-
dividuals. While we found that principals described the envisioned
future as one characterized by considerably more collective action, they
also here often focused on (collective) footprint reductions at the in-
stitutions and focused less on collective actions towards the above-
mentioned structural changes. In this context, it is important to consider
what Grund and Brock (2019) call the question of ‘epistemic fit’: the
extent to which a set of possible actions (e.g., individual behavioral
changes or collective and structural actions) fits the scale of the problem
(in this case, structural unsustainability). In other words, fully shifting
the responsibility for “solving” widespread, structural unsustainability
to individuals and their behavior without addressing the structural
causes would be equivalent with a discursive displacement of re-
sponsibility. This ties in with Niebert (2021, 2019), who emphasizes the
importance of empowering learners as political actors capable of chal-
lenging the decisions and systems that have created the current unsus-
tainability and engaging in the relevant political processes. In this
context, Kranz et al. (2022) link effective climate change education to
the development of political literacy to contribute to structural changes
at the collective level and Heitfeld and Reif (2020) highlight the rele-
vance of empowerment for political participation, experiences of effi-
cacy, and strengthening of democratic principles. This notion of
collective action and democratic participation is closely related to a
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WSA, in which the participatory and political nature of learning how to
design and realize sustainability in a ‘microcosm’ is embraced (Holst
et al., 2024a; Sterling, 2003). Such collective action also means broad-
ening the scope of engaged stakeholders to actively include ones which
are not yet sufficiently involved (e.g., local authorities, caretakers; cf.
Liebhaber et al., 2023).

5.1.3. From a lack of resources towards prioritization of sustainability at all
levels

Recurringly, principals pointed to a lack of resources (personnel,
time, budgets) as a barrier to sustainability at schools. We found
considerable frustration among interviewees about the state of the
German school system in this regard. In the representative survey, 72 %
of principals in Germany agreed that lack of personnel and time is an
important barrier, and 54 % came to the same conclusion with respect to
available budgets. This is consistent with several other international
studies (Cebrian et al., 2022; Evans et al., 2012; Veronese and Kensler,
2013) and links to the relevance of sufficiently financed and well-trained
personnel for whole-school sustainability (Ferreira et al., 2006; Fischer
et al., 2022). Aside from the lack of time and personnel which is also
linked to curriculum overcrowding (Cebrian et al., 2022; Evans et al.,
2012), 71 % of leaders agree that other demands currently have higher
priority in their schools, which is also mirrored in the interviews. These
elements point to an overarching and frequently highlighted driver for
change: a stronger prioritization of sustainability by decision-makers at
all levels. The interviewed school leaders repeatedly spoke of the lack of
political will to pursue even already agreed-upon targets (e.g., SDGs,
national and state action plans and laws), and even less to further pri-
oritize sustainability to a degree commensurate with the scale of the
problem. This mismatch is described not only in terms of policymaking
(e.g., structural integration, allocation of personnel and funding), but
also with respect to local authorities (operations) and, not least, in terms
of principals and educators themselves. As found in other studies, there
is a considerable gap between high attributions of importance to sus-
tainability and real-world prioritization (e.g., Jackson et al., 2007;
Kadji-Beltran et al., 2013; Simovska and Prgsch, 2016; Grund and Brock,
2020).

5.1.4. From sustainability as an additive towards integration with quality
education

As a fourth overarching pattern in the data, sustainability is
described in depictions of current status, barriers and drivers as an ad-
ditive, but not as an integral feature of school education. As a first
example, leaders described the level of structural integration of sus-
tainability in the education system as low and call for changes in this
regard. Despite dynamism in recent years, this is in line with a large-
scale document analysis, which concluded that sustainability and ESD
are still a structural ‘add-on’ to the German education system (Holst
et al., 2024b). Less directly visible, the additive paradigm recurs when
principals talked about cultural aspects such as a perceived normality of
unsustainability outside of specific projects, feelings of being torn be-
tween conflicting targets and demands or a tendency to take the path of
least resistance. Also, 40 % of principals described a strong grade
orientation and performance pressure in the school system as a key
barrier to sustainability, which is in line with findings from international
case studies on the realization of WSAs (Mathie and Wals, 2022).
Further, school leaders recurrently highlighted that other demands are
systematically being given higher priority. All of this may be linked to
what Wals (2020) calls the “hidden curriculum of unsustainability”,
through which school education often unintentionally prepares learners
for a life in which sustainability is another issue, but not a guiding
principle. However, principals in the interview study did not stop at this
narrative of the present, but depicted a possibly different future: Many
described sustainability at ideal schools as a self-reinforcing normality,
expressed the wish to empower future generations and embedded this
ideal in more sustainable societal systems. This vision links back to the

Journal of Cleaner Production 519 (2025) 145897

question on the relationship between sustainability and quality educa-
tion: echoing Klafki (1996), quality education ultimately means to
empower learners with the abilities required to address the key societal
problems of their time (on links between sustainability and quality ed-
ucation, see also Laurie et al., 2016; Nikel and Lowe, 2010). Such an
integration would show, amongst others, in the general quality assess-
ment systems and instruments (e.g., quality standards, targets for sus-
tainable learning environments). First developments in this regard can
be seen, for instance, in international education studies such as PISA
addressing questions concerning agency in the Anthropocene (White
et al., 2023).

5.2. Ways forward

The present study offers a national-scale assessment of the status,
visions, challenges and drivers of whole-school sustainability from the
perspective of principals in an exemplary context (Germany). In terms of
limitations, a small self-selection bias among the 80 interviewees can be
assumed despite the systematic sampling according to representative-
ness criteria. Also, a non-quantifiable degree of socially desirable
response must be considered, especially in qualitative interview settings.
Future research could focus on the conditions under which whole-school
sustainability is (not) realized, and examine in depth the resistances,
target-conflicts, and lock-ins in sustainability-related school develop-
ment. Also, the 6-point scale for assessing current and wished-for sus-
tainability integration can be used as an indicator for whole-school
sustainability in addition to, for instance, surveys with learners and
educators. Moreover, further large-scale studies in other education
systems could help to identify overlaps and differences among recurring
patterns internationally.

As per the volume of analyzed data, the study allows for a birds-eye
perspective on sustainability in the federal school system of Germany
through the lenses of school principals. Some of the learnings from the
recurring patterns (single actions, individualization, lack of prioritiza-
tion, add-on paradigm) connected with the wish of principals for
structural and practical change may be relevant also in other (inter-)
national contexts. While many countries have committed themselves to
sustainability in education (e.g., Council of the European Union, 2022;
UN General Assembly, 2023; UNESCO, 2021), the study indicates that
this commitment does not necessarily mirror in sufficient prioritization,
manifestation in structures and emphasis on empowering learners to
become engaged citizens. Structural change and transformative action
are, however, core objectives of the UNESCO program ESD for 2030 and
as well as international declarations (UNESCO, 2021, 2020). Building on
this, future (inter-)national recommendations and strategies on sus-
tainability in education may strengthen the importance of collective,
structural and high-impact action and focus on developing learning
environments in which sustainability is not only experienced, but
approached as a collaborative and political field of action. Resonating
with Niebert (2019, 2021) and Kranz et al. (2022), this means
addressing schools as participatory, experiential spaces for learning
active citizenship and acquiring political literacy. As principals them-
selves are in a position to initiate and facilitate structural change, but
often share the above-mentioned perceptions of sustainability as an
underprioritized additive, we concur with other studies (Cebrian et al.,
2022; Simovska and Prgsch, 2016; Zachariou et al., 2013) in pointing to
the high relevance of professional development programs for principals.
In our view, such programs may focus particularly on organizing sys-
temic, structural change toward sustainability that becomes a
self-reinforcing norm, and focus on high-impact sustainability-related
actions.

6. Conclusion

The national-scale mixed-method study on principals’ views on
sustainability showed that in Germany, there is a strong wish by
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principals for sustainability to become a core feature of school educa-
tion. However, principals describe a considerably lower status quo in
practice and indicate challenges such as prevailing rule-systems and
mindsets that hinder sustainability (e.g., strong performance- and grade-
orientation, normality of unsustainability), a lack of resources and
structural integration as well as dependence on state and local author-
ities. Drivers include, amongst others, considerably stronger prioritiza-
tion of sustainability at all levels, for example, through integration in
quality standards and laws, school improvement plans, infrastructure
development and school-specific priority setting. Also, the findings on
effective drivers suggest high context-specificity, particularly in decen-
tralized school systems such as in Germany (cf. Huber et al., 2017),
which is relevant to consider when aiming for effective policies. As part
of the synthesis, four overarching patterns were identified in the data: a
focus on single, often fragmented and low-impact actions, individuali-
zation and diffusion of responsibility, a considerable lack of resources
and political prioritization as well as a paradigm of approaching sus-
tainability as an additive. In consideration of these patterns and the
national and international commitments on sustainability in education
(e.g., Standing Conference of the Ministers of Education and Cultural
Affairs, 2024 in Germany; UN General Assembly, 2023; UNESCO, 2021),
we derived key implications and recommendations for future
policy-making and educational practice. Based on the large-scale data
from the case study of Germany, we suggest for sustainability-oriented
education to place a stronger emphasis on collective and political
learning as well as on actions towards structural changes. This implies,
for example, collaborative social learning through co-development of
actions toward infrastructure change, as well as rule systems and in-
centives that set sustainability as the default rather than individualizing
responsibility (cf. Dyball et al., 2007). In line with this, the study points
to the importance of prioritizing sustainability as an integral feature of
general quality education (Klafki, 1996; Kvamme, 2021). While the re-
sponsibility for addressing unsustainability clearly lies in the hands of
current decision-makers rather than with young and future generations,
educational institutions can thereby become spaces where unsustain-
ability can be critically assessed, (political) participation in the design of
more sustainable systems can be learned, and, in a microcosm, a more
socially and ecologically just society can be experienced.
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