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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

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; 

Otto et al. 2020). In the final 2021 declaration of the UNE-
SCO World Conference on Education for Sustainable Devel-
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, 

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; Larrán 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—learners 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).1 The 
WIA-framework consists of a set of five core principles, 
six concrete areas of action2 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 

1  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.
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stakeholders from all parts of the organizational com-
munity;

(2)	 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;

(3)	 sustainability-oriented operations and campus 
management (e.g., buildings, campus, materials, 
food and drink, mobility), which provide real-world 
opportunities for collaborative sustainability learning;

(4)	 close and reciprocally engaged embeddedness in local 
communities and inter-organizational networks as 
collaborative real-world learning grounds;

(5)	 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

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

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 

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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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 

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.

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-

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

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 (αLearners = 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 für Naturschutz 2017; Winkler et al. 2006). 
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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 

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

As a last 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).3 
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 
(MWIA-Scale = 2.71) in the learners´ group and from 2.71 to 
3.74 (MWIA-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 
(αLearners = 0.913; αEducators = 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 α = 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 
(χ2[65] = 815.483, p < 0.001 for learners; χ2[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; CFILearners = 0.947, TLILearners = 0.936, 
CFIEducators = 0.885, TLIEducators = 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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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 

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 
(rLearners = 0.717***; rEducators = 0.784***). In other terms, 

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)

WIA Whole Institution Approach

Constructs and sub-constructs Learners Educators

WIA-Scale M = 2.707 (SD = 0.7495)
α = 0.913

M = 2.998 (SD = 0.7344)
α = 0.937

Learning 1: Action-orientation/link to practical activities M = 2.51 (SD = 1.083)
rItem-Total = 0.610

M = 2.96 (SD = 0.972)
rItem-Total = 0.622

Learning 2: Educators as facilitators M = 2.86 (SD = 1.025)
rItem-Total = 0.509

M = 3.74 (SD = 0.759)
rItem-Total = 0.325

Community 1: Involvement of community members M = 2.56 (SD = 1.110)
rItem-Total = 0.639

M = 3.15 (SD = 1.022)
rItem-Total = 0.615

Community 2: Service to the community M = 2.67 (SD = 1.133)
rItem-Total = 0.664

M = 2.98 (SD = 1.031)
rItem-Total = 0.698

Management 1: Reduction of resource use M = 2.95 (SD = 1.063)
rItem-Total = 0.573

M = 3.50 (SD = 1.017)
rItem-Total = 0.557

Management 2: Sustainable purchasing M = 2.79 (SD = 1.075)
rItem-Total  = 0.636

M = 3.13 (SD = 1.058)
rItem-Total = 0.672

Governance 1: Coordination and leadership (top-down) M = 2.78 (SD = 1.087)
rItem-Total  = 0.714

M = 2.89 (SD = 1.077)
rItem-Total = 0.799

Governance 2: Critical (self-)evaluation M = 2.64 (SD = 1.050)
rItem-Total = 0.702

M = 2.74 (SD = 0.994)
rItem-Total = 0.806

Capacity Building 1: Recognition for (E)SD engagement from leadership (Only educators) M = 2.91 (SD = 1.055)
rItem-Total  = 0.750

Capacity Building 2: Staff development on (E)SD (Only educators) M = 2.85 (SD = 1.050)
rItem-Total = 0.714

Communication 1: Communication through buildings/campus M = 2.62 (SD = 1.047)
rItem-Total = 0.669

M = 2.77 (SD = 1.021)
rItem-Total = 0.715

Communication 2: Internal and external visibility M = 2.87 (SD = 1.097)
rItem-Total = 0.663

M = 2.81 (SD = 1.064)
rItem-Total = 0.758

Culture 1: Role model for sustainability M = 2.64 (SD = 0.996)
rItem-Total  = 0.642

M = 2.87 (SD = 0.962)
rItem-Total = 0.697

Culture 2: Topic for conversations outside of class M = 2.64 (SD = 1.068)
rItem-Total = 0.601

M = 2.71 (SD = 0.979)
rItem-Total = 0.714

Participation M = 2.67 (SD = 1.101)
rItem-Total = .644

M = 2.94 (SD = 1.035)
rItem-Total = .712

Pars-pro-toto (WIA-Coherence) M = 2.69 (SD = 1.021)
rItem-WIA-Scale = 0.717***

M = 2.91 (SD = 0.954)
rItem-WIA-Scale = 0.784***

Outcome indicator (WIA-Sust-Motivation) M = 2.74 (SD = 1.052)
rItem-WIA-Scale = 0.644***

M = 3.11 (SD = 1.002)
rItem-WIA-Scale = 0.666***
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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 (rLearners = − 0.052**, not significant for 
educators), (2) the expected future influence of unsustain-
ability on one's own life (rLearners = 0.108***, not significant 
for educators) and (3) the perceived transgression of plan-
etary boundaries (Steffen et al. 2015) for climate change 
(rEducators = 0.138**, not significant for learners) and biodiver-
sity (rLearners = − 0.067**, not significant for educators). Across 

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 r > 0.1***, see Fig. 3). Also, a medium 
to strong correlation was recorded between the WIA-Scale 
and self-reported sustainable behavior (rLearners = 0.295***, 
rEducators = 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 
(rLearners = 0.166***; rEducators = 0.240***) and higher per-
ceived well-being (rLearners = 0.149***; rEducators = 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 (rEducators = 0.353***) 
and fewer perceived barriers for ESD implementation 
(rEducators = − 0.244***).

Fig. 3   Schematic overview of 
significant correlations between 
the WIA-Scale and other scales 
assessed as part of the explora-
tive analysis with r > 0.1***. 
Constructs indicated with 1 were 
only assessed with one of the 
respective groups, i.e., learners 
or educators. SD Sustainable 
Development, ESD Education 
for Sustainable Development
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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 

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 

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
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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; Spínola 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 

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 (rLearners = 0.962***; 
rEducators = 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.

Acknowledgements  We would like to thank the various individuals 
who provided feedback on the operationalization and the manuscript. In 
particular, we thank Gerhard de Haan, Marie Heitfeld, Martin Jarrath, 
Mandy Singer-Brodowski, Christoph Schönherr and Janne von Seg-
gern as well as everyone involved in the different steps of pretesting.

Author contributions  The order of the authors follows the “sequence-
determines-credit” approach.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. This research was funded by the Federal Ministry of Education 
and Research in Germany (Grant number 01JO2004 and 01JO2305). 
Open Access funding was enabled and organized by Projekt DEAL.

Data availability  Data supporting the results of this study can be 
requested from the corresponding author.

Declarations 

Conflict of interest  The authors declare that there is no conflict of in-
terest.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Abson DJ, Fischer J, Leventon J, Newig J, Schomerus T, Vilsmaier 
U, von Wehrden H, Abernethy P, Ives CD, Jager NW, Lang DJ 
(2017) Leverage points for sustainability transformation. Ambio 
46(1):30–39. https://​doi.​org/​10.​1007/​s13280-​016-​0800-y

Alvesson M (2013) Understanding organizational culture, 2nd edn. 
SAGE Publications Ltd, Los Angeles–London

Artino AR, La Rochelle JS, Dezee KJ, Gehlbach H (2014) Developing 
questionnaires for educational research: AMEE Guide No. 87. 

https://doi.org/10.1007/s11625-024-01506-5
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s13280-016-0800-y


	 Sustainability Science

Med Teach 36(6):463–474. https://​doi.​org/​10.​3109/​01421​59X.​
2014.​889814

Bandura A (1997) Self-efficacy: the exercise of control. W H Freeman/
Times Books/Henry Holt & Co, New York

Barratt Hacking E, Scott W, Lee E (2010) Evidence of impact of sus-
tainable schools. Department for Children, Schools and Families 
(DCSF), Nottingham

Barsalou LW (2008) Grounded cognition. Annu Rev Psychol 59:617–
645. https://​doi.​org/​10.​1146/​annur​ev.​psych.​59.​103006.​093639

Barth M, Fischer D, Michelsen G, Nemnich C, Rode H (2012) Tackling 
the knowledge-action gap in sustainable consumption: insights 
from a Participatory School Programme. J Educ Sustain Dev 
6(2):301–312. https://​doi.​org/​10.​1177/​09734​08212​475266

Bautista-Puig N, Sanz-Casado E (2021) Sustainability practices in 
Spanish higher education institutions: an overview of status and 
implementation. J Clean Prod 295:126320. https://​doi.​org/​10.​
1016/j.​jclep​ro.​2021.​126320

Birney A, Reed J (2009) Sustainability and renewal: findings from 
the Leading Sustainable Schools research project. A research 
study highlighting the characteristics of sustainable schools and 
the leadership qualities required to develop sustainable schools. 
National College for Leadership of Schools and Children’s Ser-
vices, Nottingham

Boeve-de Pauw J, van Petegem P (2013) A cross-cultural study of envi-
ronmental values and their effect on the environmental behavior of 
children. Environ Behav 45(5):551–583. https://​doi.​org/​10.​1177/​
00139​16511​429819

Boeve-de Pauw J, Gericke N, Olsson D, Berglund T (2015) The effec-
tiveness of Education for Sustainable Development. Sustainability 
7(11):15693–15717. https://​doi.​org/​10.​3390/​su711​15693

Bohunovsky L, Radinger-Peer V, Penker M (2020) Alliances of change 
pushing organizational transformation towards sustainability 
across 13 universities. Sustainability 12(7):1–20. https://​doi.​org/​
10.​3390/​su120​72853

Bonifay W, Cai L (2017) On the complexity of item response theory 
models. Multivar Behav Res 52(4):465–484. https://​doi.​org/​10.​
1080/​00273​171.​2017.​13092​62

Bosevska J, Kriewaldt J (2020) Fostering a whole-school approach to 
sustainability: learning from one school’s journey towards sustain-
able education. Int Res Geogr Environ Educ 29(1):55–73. https://​
doi.​org/​10.​1080/​10382​046.​2019.​16611​27

Brock A (2022) Materialität menschlicher Freiheiten. Gerechtigkeit 
als Bildungsauftrag: Relationen zwischen Umwelt und Sozialem 
gestalten. Springer VS, Wiesbaden

Brundiers K, Barth M, Cebrián G, Cohen M, Diaz L, Doucette-Rem-
ington S, Dripps W, Habron G, Harré N, Jarchow M, Losch K, 
Michel J, Mochizuki Y, Rieckmann M, Parnell R, Walker P, Zint 
M (2021) Key competencies in sustainability in higher educa-
tion—toward an agreed-upon reference framework. Sustain Sci 
16(1):13–29. https://​doi.​org/​10.​1007/​s11625-​020-​00838-2

Buckler C, Creech H (2014) Shaping the future we want: UN decade of 
Education for Sustainable Development (2005–2014); final report. 
UNESCO Publishing, Paris

Bundesamt für Naturschutz (2017) Naturbewusstsein 2015: Wissen-
schaftlicher Vertiefungsbericht. Bundesamt für Naturschutz, Bonn

Campanelli P (2008) Testing survey questions. In: de Leeuw ED, Hox 
JJ, Dillman DA (eds) International handbook of survey methodol-
ogy. Taylor & Francis Group, New York, pp 176–200

Cialdini RB, Jacobson RP (2021) Influences of social norms on climate 
change-related behaviors. Curr Opin Behav Sci 42:1–8. https://​
doi.​org/​10.​1016/j.​cobeha.​2021.​01.​005

Cohen J (1988) Statistical power analysis for the behavioral sciences, 
2nd ed. Lawrence Erlbaum Associates, NewYork

Collins D (2003) Pretesting survey instruments: an overview of cog-
nitive methods. Qual Life Res 12:229–238. https://​doi.​org/​10.​
1023/A:​10232​54226​592

CRUE (2023) Diagnóstico de la Sostenibilidad Ambiental en las Uni-
versidades Españolas. Informe 2021. Grupo de Evaluación de la 
Sostenibilidad Universitaria (GESU) de Crue-Sostenibilidad

DCSF (2009) S3: sustainable school self-evaluation. Driving school 
improvement through sustainable development. Department for 
Children, School and Families, Nottingham

de Haan G (2010) The development of ESD-related competencies in 
supportive institutional frameworks. Int Rev Educ 56(2–3):315–
328. https://​doi.​org/​10.​1007/​s11159-​010-​9157-9

Emirbayer M, Mische A (1998) What is agency? Am J Sociol 
103(4):962–1023. https://​doi.​org/​10.​1086/​231294

Faulbaum F, Rexroth M, Prüfer P (2009) Was ist eine gute Frage? Die 
systematische Evaluation der Fragenqualität, 1st edn. Springer 
VS Verlag, Wiesbaden

Ferreira J-A, Ryan L, Tilbury D (2006) Whole-school approaches to 
sustainability: a review of models for professional development 
in pre-service teacher education. Australian Research Institute in 
Education for Sustainability (ARIES) for the Australian Govern-
ment Department of the Environment and Heritage

Fischer D, Jenssen S, Tappeser V (2015) Getting an empirical hold of 
the sustainable university: a comparative analysis of evaluation 
frameworks across 12 contemporary sustainability assessment 
tools. Assess Eval High Educ 40(6):785–800. https://​doi.​org/​10.​
1080/​02602​938.​2015.​10432​34

Fritsche I, Barth M, Jugert P, Masson T, Reese G (2018) A social iden-
tity model of pro-environmental action (SIMPEA). Psychol Rev 
125(2):245–269. https://​doi.​org/​10.​1037/​rev00​00090

Fugate JMB, Macrine SL, Cipriano C (2019) The role of embodied 
cognition for transforming learning. Int J Sch Educ Psychol 
7(4):274–288. https://​doi.​org/​10.​1080/​21683​603.​2018.​14438​56

Gehlbach H, Brinkworth ME (2011) Measure twice, cut down error: 
a process for enhancing the validity of survey scales. Rev Gen 
Psychol 15(4):380–387. https://​doi.​org/​10.​1037/​a0025​704

Gericke N (2022) Implementation of Education for Sustainable Devel-
opment through a whole school approach. In: GülizKaraarslan 
S (ed) Education for Sustainable Development in primary and 
secondary schools. Springer, Cham, pp 153–166

Goldman D, Ayalon O, Baum D, Weiss B (2018) Influence of ‘green 
school certification’ on students’ environmental literacy and adop-
tion of sustainable practice by schools. J Clean Prod 183:1300–
1313. https://​doi.​org/​10.​1016/j.​jclep​ro.​2018.​02.​176

Gramatakos AL, Lavau S (2019) Informal learning for sustainability in 
higher education institutions. Int J Sustain High Educ 20(2):378–
392. https://​doi.​org/​10.​1108/​IJSHE-​10-​2018-​0177

Grund J, Brock A (2019) Why we should empty Pandora’s box to cre-
ate a sustainable future: hope, sustainability and its implications 
for education. Sustainability 11(3):893. https://​doi.​org/​10.​3390/​
su110​30893

Grund J, Brock A (2020) Education for Sustainable Development in 
Germany: not just desired but also effective for transformative 
action. Sustainability 12(2838):1–20. https://​doi.​org/​10.​3390/​
su120​72838

Grund J, Brock A (2022) Formale Bildung in Zeiten von Krisen – 
die Rolle von Nachhaltigkeit in Schule, Ausbildung und Hoch-
schule. Kurzbericht des Nationalen Monitorings zu Bildung für 
nachhaltige Entwicklung (BNE) auf Basis einer Befragung von 
> 3.000 jungen Menschen und Lehrkräften. Institut Futur, Freie 
Universität Berlin

Hargreaves LG (2008) The whole-school approach to Education for 
Sustainable Development: from pilot projects to systemic change. 
Policy Pract Dev Educ Rev 6:69–74

Harkness J (2003) Questionnaire translation. In: Harkness J, van de 
Vijver F, Mohler P (eds) Cross-cultural survey methods. Wiley-
Interscience, Hoboken, pp 35–56

Henderson K, Tilbury D (2004) Whole-school approaches to sustain-
ability: an international review of sustainable school programs. 

https://doi.org/10.3109/0142159X.2014.889814
https://doi.org/10.3109/0142159X.2014.889814
https://doi.org/10.1146/annurev.psych.59.103006.093639
https://doi.org/10.1177/0973408212475266
https://doi.org/10.1016/j.jclepro.2021.126320
https://doi.org/10.1016/j.jclepro.2021.126320
https://doi.org/10.1177/0013916511429819
https://doi.org/10.1177/0013916511429819
https://doi.org/10.3390/su71115693
https://doi.org/10.3390/su12072853
https://doi.org/10.3390/su12072853
https://doi.org/10.1080/00273171.2017.1309262
https://doi.org/10.1080/00273171.2017.1309262
https://doi.org/10.1080/10382046.2019.1661127
https://doi.org/10.1080/10382046.2019.1661127
https://doi.org/10.1007/s11625-020-00838-2
https://doi.org/10.1016/j.cobeha.2021.01.005
https://doi.org/10.1016/j.cobeha.2021.01.005
https://doi.org/10.1023/A:1023254226592
https://doi.org/10.1023/A:1023254226592
https://doi.org/10.1007/s11159-010-9157-9
https://doi.org/10.1086/231294
https://doi.org/10.1080/02602938.2015.1043234
https://doi.org/10.1080/02602938.2015.1043234
https://doi.org/10.1037/rev0000090
https://doi.org/10.1080/21683603.2018.1443856
https://doi.org/10.1037/a0025704
https://doi.org/10.1016/j.jclepro.2018.02.176
https://doi.org/10.1108/IJSHE-10-2018-0177
https://doi.org/10.3390/su11030893
https://doi.org/10.3390/su11030893
https://doi.org/10.3390/su12072838
https://doi.org/10.3390/su12072838


Sustainability Science	

Australian Research Institute in Education for Sustainability 
(ARIES) for The Department of the Environment and Heritage

Hickman C, Marks E, Pihkala P, Clayton S, Lewandowski RE, Mayall 
EE, Wray B, Mellor C, van Susteren L (2021) Climate anxiety 
in children and young people and their beliefs about govern-
ment responses to climate change: a global survey. Lancet Planet 
Health 5(12):e863–e873. https://​doi.​org/​10.​1016/​S2542-​5196(21)​
00278-3

Holst J (2023) Towards coherence on sustainability in education: a 
systematic review of Whole Institution Approaches. Sustain Sci 
18(2):1015–1030. https://​doi.​org/​10.​1007/​s11625-​022-​01226-8

Holst J, Singer-Brodowski M, Brock A, de Haan G (2024) Monitoring 
SDG 4.7: assessing Education for Sustainable Development in 
policies, curricula, training of educators and student assessment 
(input-indicator). Sustain Dev. https://​doi.​org/​10.​1002/​sd.​2865

Hopkinson P, Hughes P, Layer G (2008) Sustainable graduates: link-
ing formal, informal and campus curricula to embed Education 
for Sustainable Development in the student learning experience. 
Environ Educ Res 14(4):435–454. https://​doi.​org/​10.​1080/​13504​
62080​22831​00

Hu L-T, Bentler PM (1995) Evaluating model fit. In: Hoyle RH (ed) 
Structural equation modeling: concepts, issues, and applications. 
Sage Publications Inc, Thousand Oaks, pp 76–99

Jugert P, Greenaway KH, Barth M, Büchner R, Eisentraut S, Fritsche I 
(2016) Collective efficacy increases pro-environmental intentions 
through increasing self-efficacy. J Environ Psychol 48:12–23. 
https://​doi.​org/​10.​1016/j.​jenvp.​2016.​08.​003

Kaaronen RO (2018) Reframing tacit human-nature relations: an 
inquiry into process philosophy and the philosophy of Michael 
Polanyi. Environ Values 27(2):179–201. https://​doi.​org/​10.​3197/​
09632​7118X​15162​90748​4466

Kahneman D (2003) A perspective on judgment and choice: mapping 
bounded rationality. Am Psychol 58(9):697–720. https://​doi.​org/​
10.​1037/​0003-​066X.​58.9.​697

Keizer K, Schultz PW (2018) Social norms and pro-environmental 
behaviour. In: Steg L, de Groot JIM (eds) Environmental psy-
chology. An introduction, 2nd edn. Wiley, Hoboken, pp 179–188

Kohl K, Hopkins C, Barth M, Michelsen G, Dlouhá J, Razak DA, 
Abidin Bin Sanusi Z, Toman I (2022) A whole-institution 
approach towards sustainability: a crucial aspect of higher edu-
cation’s individual and collective engagement with the SDGs and 
beyond. Int J Sustain High Educ 23(2):218–236. https://​doi.​org/​
10.​1108/​IJSHE-​10-​2020-​0398

Landry N, Gifford R, Milfont TL, Weeks A, Arnocky S (2018) Learned 
helplessness moderates the relationship between environmental 
concern and behavior. J Environ Psychol 55:18–22. https://​doi.​
org/​10.​1016/j.​jenvp.​2017.​12.​003

Larrán Jorge M, Herrera Madueño J, Calzado Y, Andrades J (2016) A 
proposal for measuring sustainability in universities: a case study 
of Spain. Int J Sustain High Educ 17(5):671–697. https://​doi.​org/​
10.​1108/​IJSHE-​03-​2015-​0055

Laurie R, Nonoyama-Tarumi Y, McKeown R, Hopkins C (2016) Con-
tributions of Education for Sustainable Development (ESD) to 
quality education: a synthesis of research. J Educ Sustain Dev 
10(2):226–242. https://​doi.​org/​10.​1177/​09734​08216​661442

Lozano R, Ceulemans K, Alonso-Almeida M, Huisingh D, Lozano FJ, 
Waas T, Lambrechts W, Lukman R, Hugé J (2015) A review of 
commitment and implementation of sustainable development in 
higher education: results from a worldwide survey. J Clean Prod 
108:1–18. https://​doi.​org/​10.​1016/j.​jclep​ro.​2014.​09.​048

Mathar R (2013) The concept of the Whole School Approach—a plat-
form for school development with focus on sustainable devel-
opment. Concept paper (ESD Expert Network). https://​test.​esd-​
expert.​net/​files/​ESD-​Expert/​pdf/​Conce​pt-​Paper-​Mathar.​pdf

McMillin J, Dyball R (2009) Developing a whole-of-university 
approach to educating for sustainability. J Educ Sustain Dev 
3(1):55–64. https://​doi.​org/​10.​1177/​09734​08209​00300​113

Mogren A, Gericke N, Scherp H-A (2019) Whole school approaches 
to Education for Sustainable Development: a model that links to 
school improvement. Environ Educ Res 25(4):508–531. https://​
doi.​org/​10.​1080/​13504​622.​2018.​14550​74

Nationale Plattform BNE c/o BMBF (2017) Nationaler Aktionsplan 
Bildung für nachhaltige Entwicklung. Der deutsche Beitrag zum 
UNESCO-Weltaktionsprogramm

Nazir J, Pedretti E, Wallace J, Montemurro D, Inwood H (2011) 
Reflections on the Canadian experience with education for 
climate change and sustainable development. Can J Sci Math 
Technol Educ 11(4):365–380. https://​doi.​org/​10.​1080/​14926​
156.​2011.​624673

Ojala M (2016) Facing anxiety in climate change education: from 
therapeutic practice to hopeful transgressive learning. Can J 
Environ Educ 21:41–56

Olson K (2010) An examination of questionnaire evaluation by 
expert reviewers. Field Methods 22(4):295–318. https://​doi.​
org/​10.​1177/​15258​22X10​379795

Olsson D, Gericke N, Chang Rundgren S-N (2016) The effect of 
implementation of Education for Sustainable Development in 
Swedish compulsory schools—assessing pupils’ sustainability 
consciousness. Environ Educ Res 22(2):176–202. https://​doi.​
org/​10.​1080/​13504​622.​2015.​10050​57

Olsson D, Gericke N, Boeve-de Pauw J, Berglund T, Chang T (2019) 
Green schools in Taiwan—effects on student sustainability con-
sciousness. Glob Environ Change 54:184–194. https://​doi.​org/​
10.​1016/j.​gloen​vcha.​2018.​11.​011

Orr DW (2004) Earth in mind: on education, environment, and the 
human prospect, 2nd edn. Island Press, Washington DC

Otto IM, Donges JF, Cremades R, Bhowmik A, Hewitt RJ, Lucht W, 
Rockström J, Allerberger F, McCaffrey M, Doe SS, Lenferna 
A, Morán N, van Vuuren DP, Schellnhuber HJ (2020) Social 
tipping dynamics for stabilizing Earth’s climate by 2050. Proc 
Natl Acad Sci USA 117(5):2354–2365. https://​doi.​org/​10.​1073/​
pnas.​19005​77117

Polanyi M (1966, 2009) The tacit dimension. With a new foreword 
by Amartya Sen. University of Chicago Press, Chicago

Razali NM, Wah YB (2011) Power comparisons of Shapiro–Wilk, 
Kolmogorov–Smirnov, Lilliefors and Anderson–Darling tests. 
J Stat Model Anal 2(1):21–33

Rieckmann M (2018) Chapter 2: Learning to transform the world: 
key competencies in ESD. In: Leicht A, Heiss J, Byun WJ (eds) 
Issues and trends in Education for Sustainable Development. 
United Nations Educational, Scientific and Cultural Organiza-
tion, Paris, pp 39–60

Rieckmann M, Mindt L, Gardiner S (2017) Education for Sustainable 
Development goals: learning objectives. UNESCO Publishing, 
Paris

Sass W, de Maeyer S, Boeve-de Pauw J, van Petegem P (2023) Hon-
ing action competence in sustainable development: what hap-
pens in classrooms matters. Environ Dev Sustain 25(4):3649–
3670. https://​doi.​org/​10.​1007/​s10668-​022-​02195-9

Schein EH, Schein P (2017) Organizational culture and leadership, 
5th edn. Wiley, Hoboken

Scott WAH (2015) Exploring a transformative orientation to sustain-
ability in universities: a question of loose and tight framings. 
Environ Educ Res 21(6):943–953. https://​doi.​org/​10.​1080/​
13504​622.​2014.​954238

Shallcross T, Robinson J, Pace P, Tamoutseli K (2007) The role 
of students’ voices and their influence on adults in creating 
more sustainable environments in three schools. Improv Sch 
10(1):72–85. https://​doi.​org/​10.​1177/​13654​80207​073723

https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1007/s11625-022-01226-8
https://doi.org/10.1002/sd.2865
https://doi.org/10.1080/13504620802283100
https://doi.org/10.1080/13504620802283100
https://doi.org/10.1016/j.jenvp.2016.08.003
https://doi.org/10.3197/096327118X15162907484466
https://doi.org/10.3197/096327118X15162907484466
https://doi.org/10.1037/0003-066X.58.9.697
https://doi.org/10.1037/0003-066X.58.9.697
https://doi.org/10.1108/IJSHE-10-2020-0398
https://doi.org/10.1108/IJSHE-10-2020-0398
https://doi.org/10.1016/j.jenvp.2017.12.003
https://doi.org/10.1016/j.jenvp.2017.12.003
https://doi.org/10.1108/IJSHE-03-2015-0055
https://doi.org/10.1108/IJSHE-03-2015-0055
https://doi.org/10.1177/0973408216661442
https://doi.org/10.1016/j.jclepro.2014.09.048
https://test.esd-expert.net/files/ESD-Expert/pdf/Concept-Paper-Mathar.pdf
https://test.esd-expert.net/files/ESD-Expert/pdf/Concept-Paper-Mathar.pdf
https://doi.org/10.1177/097340820900300113
https://doi.org/10.1080/13504622.2018.1455074
https://doi.org/10.1080/13504622.2018.1455074
https://doi.org/10.1080/14926156.2011.624673
https://doi.org/10.1080/14926156.2011.624673
https://doi.org/10.1177/1525822X10379795
https://doi.org/10.1177/1525822X10379795
https://doi.org/10.1080/13504622.2015.1005057
https://doi.org/10.1080/13504622.2015.1005057
https://doi.org/10.1016/j.gloenvcha.2018.11.011
https://doi.org/10.1016/j.gloenvcha.2018.11.011
https://doi.org/10.1073/pnas.1900577117
https://doi.org/10.1073/pnas.1900577117
https://doi.org/10.1007/s10668-022-02195-9
https://doi.org/10.1080/13504622.2014.954238
https://doi.org/10.1080/13504622.2014.954238
https://doi.org/10.1177/1365480207073723


	 Sustainability Science

Spínola H (2015) Environmental literacy comparison between students 
taught in eco-schools and ordinary schools in the Madeira Island 
Region of Portugal. Sci Educ Int 26(3):392–413

Steffen W, Richardson K, Rockström J, Cornell SE, Fetzer I, Ben-
nett EM, Biggs R, Carpenter SR, Vries W de, Wit CA de, Folke 
C, Gerten D, Heinke J, Mace GM, Persson LM, Ramanathan V, 
Reyers B, Sörlin S (2015) Planetary boundaries: guiding human 
development on a changing planet. Science 347(6223). https://​doi.​
org/​10.​1126/​scien​ce.​12598​55

Sterling S (2003) Whole systems thinking as a basis for paradigm 
change in education: explorations in the context of sustainability. 
PhD, University of Bath

Tilbury D, Galvin C (2022) Input paper: A Whole School Approach 
to Learning for Environmental Sustainability. European Com-
mission, DG Education, Youth, Sport and Culture. https://​educa​
tion.​ec.​europa.​eu/​sites/​defau​lt/​files/​2022-​02/​input-​paper-​whole-​
school-​appro​ach-​susta​inabi​lity.​pdf

Topp CW, Østergaard SD, Søndergaard S, Bech P (2015) The WHO-5 
Well-Being Index: a systematic review of the literature. Psy-
chother Psychosom 84(3):167–176. https://​doi.​org/​10.​1159/​00037​
6585

Torsdottir AE, Sinnes AT, Olsson D, Wals A (2023) Do students have 
anything to say? Student participation in a whole school approach 
to sustainability. Environ Educ Res. https://​doi.​org/​10.​1080/​13504​
622.​2023.​22134​27

UNESCO (2012) Education for Sustainable Development: sourcebook. 
Education for Sustainable Development in action. Learning & 
Training Tools, Paris

UNESCO (2020) Education for Sustainable Development. A roadmap. 
Paris

UNESCO (2021) Berlin declaration on Education for Sustainable 
Development. Berlin

United Nations General Assembly (2015) 70/1. Transforming our 
world: the 2030 agenda for sustainable development

United Nations General Assembly (2017) Education for Sustainable 
Development in the framework of the 2030 agenda for sustainable 
development. Resolution 72/222

Urbanski M, Filho WL (2015) Measuring sustainability at uni-
versities by means of the sustainability tracking, assessment 
and rating system (STARS): early findings from STARS data. 

Environ Dev Sustain 17(2):209–220. https://​doi.​org/​10.​1007/​
s10668-​014-​9564-3

Wals AEJ (2012) Shaping the education of tomorrow: 2012 full-length 
report on the UN decade of Education for Sustainable Develop-
ment. DESD Monitoring & Evaluation, Paris

Wals AEJ, Benavot A (2017) Can we meet the sustainability chal-
lenges? The role of education and lifelong learning. Eur J Educ 
52(4):1–10. https://​doi.​org/​10.​1111/​ejed.​12250

Wals AEJ, Mathie RG (2022) Whole school responses to climate 
urgency and related sustainability challenges. In: Peters MA, 
Heraud R (eds) Encyclopedia of educational innovation. Springer, 
Singapore, pp 1–8

Warner BP, Elser M (2015) How do sustainable schools integrate sus-
tainability education? An assessment of certified sustainable K-12 
schools in the United States. J Environ Educ 46(1):1–22. https://​
doi.​org/​10.​1080/​00958​964.​2014.​953020

Weichbold M (2014) Pretest. In: Baur N, Blasius J (eds) Handbuch 
Methoden der empirischen Sozialforschung. Springer Fachme-
dien, Wiesbaden, pp 299–304

Willis GB (1999) Cognitive interviewing: a “How To” guide. Research 
Triangle Institute, North Carolina

Winkler N, Kroh M, Spiess M (2006) Entwicklung einer deutschen 
Kurzskala zur zweidimensionalen Messung von sozialer Erwün-
schtheit. German Institute for Economic Research, Berlin

Winter J, Cotton D (2012) Making the hidden curriculum visible: 
sustainability literacy in higher education. Environ Educ Res 
18(6):783–796. https://​doi.​org/​10.​1080/​13504​622.​2012.​670207

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1126/science.1259855
https://doi.org/10.1126/science.1259855
https://education.ec.europa.eu/sites/default/files/2022-02/input-paper-whole-school-approach-sustainability.pdf
https://education.ec.europa.eu/sites/default/files/2022-02/input-paper-whole-school-approach-sustainability.pdf
https://education.ec.europa.eu/sites/default/files/2022-02/input-paper-whole-school-approach-sustainability.pdf
https://doi.org/10.1159/000376585
https://doi.org/10.1159/000376585
https://doi.org/10.1080/13504622.2023.2213427
https://doi.org/10.1080/13504622.2023.2213427
https://doi.org/10.1007/s10668-014-9564-3
https://doi.org/10.1007/s10668-014-9564-3
https://doi.org/10.1111/ejed.12250
https://doi.org/10.1080/00958964.2014.953020
https://doi.org/10.1080/00958964.2014.953020
https://doi.org/10.1080/13504622.2012.670207

	Whole Institution Approach: measurable and highly effective in empowering learners and educators for sustainability
	Abstract
	Introduction
	Conceptual basis: Whole Institution Approaches to sustainability in education
	Materials and methods
	WIA-Scale: instrument development
	Systematic literature analysis: conceptual foundation
	Qualitative pretesting: consolidation and comprehensiveness
	Quantitative pretesting: demarcation of conceptual categories, scale improvement
	Finalization of the WIA-Scale

	Large-scale assessment in Germany
	Study setup
	Statistical methods for testing quality criteria
	Statistical methods for exploratory analyses
	Further instruments used in validation and explorative analyses


	Results
	Quality criteria and scale description
	Scale description
	Reliability
	Validity
	Descriptive group differences
	Strong correlation of pars-pro-toto indicator (WIA-Coherence) with WIA-Scale
	Strong correlation between WIA-Scale and motivation to contribute to sustainability

	Relationships between the WIA-Scale and other scales related to sustainability learning
	Small or no correlations between WIA-Scale and problem awareness
	Positive correlations with perceived empowerment to make important contributions to the solving of sustainability issues, sustainable behavior, knowledge and well-being
	Experienced WIAs and educators: higher perceived relevance of ESD, more participation in ESD-training and fewer perceived barriers for ESD implementation
	Sustainable behavior: WIA-Scale is the strongest predictor in regression model


	Discussion: Whole Institution Approach—measurable and effective for sustainability learning
	Measuring WIAs: scale development and validation
	Assessment of WIAs in Germany: first large-scale application of the WIA-Scale
	Effectiveness of WIAs for sustainability learning: findings and probable explanations
	Future use of the WIA-Scale: indicator, monitoring and organizational development

	Conclusion and outlook: toward high-quality ESD through WIAs
	Acknowledgements 
	References


