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Abstract: Digital media increasingly transform daily routines as well as everyday actions and working
environments, including education. Apps, games, computer programs, and social media, etc. can
support and improve learning processes. The COVID-19 pandemic and the resulting restrictions
of social life accelerated a shift towards the application of digital media in education as well as in
distance learning. This paper answers questions about the current usage of digital media in non-
formal education in Germany, especially in the context of Education for Sustainable Development
(ESD). The results of a 2020 survey in Germany with 111 participants show that digital media are
an integral part of non-formal education; in particular, audio and video recording and filesharing
are used often. Notably, the usage of web calls and webinars has increased since the pandemic.
Regarding the disadvantages of digitals formats, participants note the investment in time and effort
as well as the expensive equipment needed for development. Despite being dissatisfied with existing
offers, a lot of institutions have not developed their own digital education formats (yet). This indicates
a possible need for further training and education of educators in non-formal ESD, enabling them to
independently create digital formats. This would also contribute to the quality of digital formats, of
which many were possibly developed without proper expertise.

Keywords: digital education; environmental education; global education; #ESDfor2030; Digital
Sustainability Education (DSE); pandemic

1. Introduction

The transformation of our everyday life towards a digitalized world as well as the
widespread adoption of technologies for our tasks is shaping our current society. Advances
in artificial intelligence, robotics, and augmented and virtual realities (AR/VR) allow
various technologies to be included in an increasing number of processes and ranges of
actions of our society (WBGU, 2019 [1]). This development does not leave the sector of
education unaffected, particularly younger generations who are highly receptive to the
application and advancement of digital media and who can adapt to digital transformation.
In this context, digital resources such as apps or AR/VR, as well as digital courses, play
an increasingly important role. This evolvement was significantly reinforced in 2020
and 2021 by the COVID-19 pandemic and the implied shift from face-to-face to distance
learning formats.

Electronic Learning (e-learning) may include all learning formats facilitated through
digital media and can foster cognitive skills and competencies as efficiently as conventional,

Sustainability 2022, 14, 2114. https://doi.org/10.3390/su14042114 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su14042114
https://doi.org/10.3390/su14042114
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-0911-9177
https://orcid.org/0000-0002-9404-1836
https://doi.org/10.3390/su14042114
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14042114?type=check_update&version=1


Sustainability 2022, 14, 2114 2 of 17

analogue formats (Sun et al., 2008 [2]). Further advantages of e-learning include increased
accessibility, as digital formats are either less or not time- and location-dependent, which
means that materials and courses can easily be received by a broader audience. In this
way, learning is more self-determined, self-regulated, and self-paced. However, should
e-learning fail to establish a relation to the lifeworld of learners, it can lead to lesser learning
motivation (Keller and Suzuki, 2004 [3]; Margaryan et al., 2015 [4]) and higher dropout-rates
in learners (Park and Choi, 2009 [5]).

Digitalization of learning can have many benefits and may help to improve the learners’
knowledge and ability to act, as is the aim in the new UNESCO program “ESD for 2030”.
Global challenges under a changing climate and their immediacy are undoubtedly apparent
and are increasingly influencing our everyday lives (IPCC 2021 [6]). In 2015, the global
community adopted 17 Sustainable Development Goals (SDGs), which address global
and national challenges related to these key future issues. To implement these goals in
society, everybody must fundamentally change the way they live, think, and act (Sterling
2010 [7]; UNESCO 2017 [8]). A special and important role in achieving the 17 SDGs
is attributed to “Education for Sustainable Development” (ESD), as stated in the new
UNESCO program “ESD for 2030”. ESD seeks to contribute to a better understanding of
the complex interrelationships of local and global action regarding the management of
natural resources and the shaping of coexistence under the principles of justice and cultural
diversity (Deutsche UNESCO-Kommision e.V. 2014 [9]; Rieckmann; Stoltenberg 2011 [10]).

When it comes to further social values and anchoring sustainable development in the
consciousness of all people, non-formal education plays a central role. An overview of non-
formal education in Germany and its development is provided by (Köller et al. [11]). The
concepts of global learning and ESD first found their way into non-formal extracurricular
education for children and teenagers (Rieckmann, Stoltenberg 2011 [10]). Non-formal
education stakeholders were one of the main drivers in establishing ESD-related topics
in schools during the UN Decade of ESD (Michelsen 2013 [12]; Grundmann 2017 [13]),
helping to achieve positive learning outcomes (Butterer and Wohnig 2019 [14]).

The prospect of time- and location-independent digital learning can improve the
individual learning processes in non-formal ESD and facilitate its dissemination (Beer et al.
2021 [15]). Nevertheless, hardly any data about the usage of digital formats in non-formal
Education for Sustainable Development are available yet. However, to develop and improve
formats or extend existing formats for non-formal education, these data are necessary.
The purpose of this study is to provide information about the status quo of non-formal
Education for Sustainable Development, and which topics and methods are used and
addressed already. Furthermore, it provides figures and information on the role of digital
media in non-formal education in Germany and how their role has changed in the context of
the COVID-19 pandemic. This can and should provide an impetus for further development
of non-formal education by identifying possible gaps and also by showing which areas are
already well established and which can possibly serve as a model for other areas.

In this study, the following questions were addressed:

1. Who teaches Education for Sustainable Development (digitally) in the non-formal
education sector in Germany?

2. Which topics are covered using digital formats in non-formal digital Education for
Sustainable Development?

3. How are digital media being used in non-formal Education for Sustainable Develop-
ment in Germany and how did this usage change due to COVID-19?

2. Materials and Methods

The study was conducted as a descriptive study. The sampling type was accessible
sampling. The data were collected by means of an online questionnaire in German language
using SoSci Survey (Leiner 2019 [16]). The study surveyed (1) the conditions and framework
of the interviewed institution, such as number of employees, number of volunteers, and
number of visitors, (2) the topics covered with digital formats and their affiliation with the
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SDGs, and (3) which media and digital tools are being used in their education programs
and how their usage changed due to the pandemic.

The questionnaire was developed by the authors in 2019 and 2020 and validated
in a pretest procedure during February 2020. For this purpose, the questionnaire was
tested, commented on, and revised in two pretest rounds, with 12 and eight volunteers,
respectively, from the target group, who did not participate in the survey later.

The questionnaire was spread among different institutions in the field of non-formal
education, considering the broad context of Education for Sustainable Development (includ-
ing global learning and environmental education, etc.) in Germany. Different mailing-lists
and networks were used to contact as many relevant institutions as possible. The main
challenge is the non-tangibility of the number of institutions in Germany which offer non-
formal Education for Sustainable Development. Participants replied to the questionnaire
between June 30th, 2020 and December 31st, 2020. The sample size of 111 respondents
consists of around 100 (regional) institutions in Germany. It must be noted that the sample
size of 111 respondents and roughly 100 institutions is unrepresentative of all non-formal
education institutions in Germany, nor their composition. Considering the small number of
participants and the explorative design of the study, the data analysis focuses on a descrip-
tive analysis (Heumann et al. 2016 [17]; James et al. 2013 [18]; Eid et al. 2015 [19]. The data
were analyzed using R (R Core Team 2018 [20]) and Microsoft Excel (Microsoft Corporation
2018 [21]). To ensure reliability, all qualitative analyses were conducted independently by
at least two authors, then discussed and subsequently revised and adjusted. The data used
can be found in the appendix to ensure better legibility of the results.

3. Results

In total, 412 people took and 111 completed the survey for their respective organi-
zation. The first question enquired about their organizational structure (Figure 1) and
finances. Most of the results were registered associations or societies. About a quarter of
the institutions are governmental organizations. Some institutions define themselves as
non-governmental organizations (NGOs) or foundations and only 2% are either from the
private sector or church-run. The remaining 16% defined themselves as ‘other’.
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Figure 1. Surveyed institutions and number of employees.

Figure 1 shows the count of respondents for each type of organization and their
respective number of employees. The corresponding data can be found in Table A1 in the
backmatter of this article.
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About a quarter of the institutions have 1–5 employees, about a third have
6–20 employees, and one fifth have between 21 and 100 employees working for them.
Another fifth of the institutions employ more than 100 people. Although the surveyed
governmental organizations mostly employ more than 100 or at least more than 20 people,
registered societies and associations mostly have 6–20 employees or fewer than five.

3.1. Who Addresses Education for Sustainable Development (Digitally) in the Non-Formal
Education Sector in Germany?

Figure 2 shows the different target groups for educational courses—including but
not limited to ESD courses—and their shares across different institutions. This shows
that school classes, young adults, and children are the main target groups, while seniors,
teenagers, and families are rarely addressed directly and often comprise only a small
proportion within the target groups addressed.
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Figure 2. Target groups of the surveyed institutions for educational programs. The corresponding
data can be found in Table A2 in the backmatter of this article.

Another question captures the number of visitors per year including the education
programs attended. About 4% of the institutions welcome only up to 100 visitors per year,
while 12% state that they host between 101 and 500 visitors, and one fifth receive between
500 and 1000 visitors. Around half of the institutions state that they welcome between 1001
and 10,000 visitors per year while only 12% host between 10,000 and 100,000 visitors per
year. None of the participants host more than that.

ESD comprises more than 50% (51–100%) of educational programs in most of the
surveyed institutions. Around 32% of the institutions state that 76–100% of their educational
programs are ESD-related, while 22% claim that 51–75% of their courses are related to
ESD. Therefore, the results summarize that in 54% of the institutions more than half of the
visitors (51–100%) attend a program related to ESD.

Table 1 shows that ESD-related programs are most dominant in foundations, registered
associations or societies, and NGOs. In contrast, in governmental organizations, ESD-
related programs comprise a much smaller ratio in their taught programs.

It can be summarized that the institutions represented in this study are very heteroge-
nous regarding their number of visitors and their employees, while the slight majority of
the offered and booked educational programs are related to ESD.
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Table 1. Percentage (per row) of Education for Sustainable Development-related (ESD) education
programs in different types of surveyed organizations.

Institution 0% ESD 1–25% ESD 26–50% ESD 51–75% ESD 76–100% ESD

Registered association or society 0 (0%) 5 (11%) 7 (16%) 13 (29%) 20 (44%)

Foundation 0 (0%) 1 (17%) 1 (17%) 0 (0%) 4 (67%)

Governmental organization 0 (0%) 15 (52%) 8 (28%) 2 (7%) 4 (14%)

Private sector 0 (0%) 0 (0%) 1 (50%) 0 (0%) 1 (50%)

Non-governmental organization 0 (0%) 2 (29%) 1 (14%) 2 (29%) 2 (29%)

Church organization 0 (0%) 1 (50%) 0 (0%) 0 (0%) 1 (50%)

Other 0 (0%) 4 (24%) 1 (6%) 2 (12%) 10 (59%)

3.2. Which Topics—Corresponding to Which SDGs—Are Being Taught with Digital Formats in
Non-Formal Education for Sustainable Development?

Educational topics taught in the respondents’ digital courses cover a broad range. To
enhance the visibility and understanding of the covered topics, they were each assigned
to the five P’s of sustainability (United Nations 2015): People, Planet, Prosperity, Peace,
and Partnership, wherein the 17 SDGs were grouped (see Table 2). About a fifth of the
229 topics mentioned are comprehensive, meaning they cover two or more P’s and therefore
are not clearly classifiable. About a fifth of the topics taught can be assigned to the six SDGs
grouped in the category People. Nearly half of the topics can be attributed to the category
Planet, which consists of five SDGs. A small number of topics were assigned to Prosperity,
which consists of four SDGs. Although there were not any topics attributed to the category
Peace (one SDG), we assigned some to Partnership (one SDG).

Table 2. Topics taught in digital Education for Sustainable Development, classified into the “5 P’s of
sustainability”. The coding guidelines for the evaluation of these data can be found in Table A3 in the
backmatter of this article.

Category
(Five P’s of Sustainability) Sustainable Development Goals Number of

Topics (%)

People

No Poverty (1)
Zero Hunger (2)

Good Health and Well-Being (3)
Quality Education (4)
Gender Equality (5)

51 (22%)

Planet

Clean Water and Sanitation (6) Responsible
Consumption and Production (12)

Climate Action (13)
Life Below Water (14)

Life on Land (15)

111 (48%)

Prosperity

Affordable and Clean Energy (7)
Decent Work and Economic Growth (8)

Industry, Innovation, and Infrastructure (9)
Reduced Inequalities (10)

Sustainable Cities and Communities (11)

15 (7%)

Peace Peace, Justice, and Strong Institutions (16) 0 (0%)

Partnership Partnerships for the Goals (17) 11 (5%)

Not classifiable
or multiple categories - 41 (18%)

Recapitulating, nearly half of the topics covered digitally can be assigned to the
category Planet, which consists of five SDGs, while the next in size category, People,
comprises about one fifth.
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3.3. How Is Digital Media Being Used in Non-Formal Education for Sustainable Development in
Germany and How Did It Change Due to COVID-19?

The usage of digital media has significantly increased with COVID-19. About 78% of
the respondents state that the share of digital media in their learning programs increased
due to the pandemic, while 8% started using digital media only due to COVID-19. Only
a few institutions reported no change (10%) or even a reduction (4%) in their usage of
digital media.

Figure 3 shows the different arguments towards using digital formats in non-formal ESD.
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Figure 3. Reasons both for and against the usage of digital formats in non-formal Education for
Sustainable Development in surveyed institutions. The corresponding data can be found in Table A4
in the backmatter of this article.

Nearly half of the respondents think that translating their analogue formats into
digital formats is too time consuming. About 21% think that privacy guidelines are a big
hindrance. There is little consensus about the expenses of creating digital formats. There
is hardly any gap between those who think it is expensive (29%) and those who think it
is inexpensive (30%). More than half do not consider digital formats as too complicated
or hard to understand, while 45% agree that these formats increase the number of feasible
participants of educational programs, and 53% state that they can reach entirely new
audiences with digital formats. Nearly half (44%) do not agree that they have a higher
impact than analog formats while only 9% do agree.

About a quarter of respondents are rather satisfied with the availability of freely
available digital formats for ESD, while one sixth are discontent, and more than a third
are undecided. More than half of the respondents state that they have developed digital
formats while nearly a third have not. There is no visible difference in the synchronicity
of the self-developed digital courses: 52% are synchronous while 48% are asynchronous.
Synchronicity refers to the time of delivery; synchronous courses are taught live, in real
time, and are therefore time-bound and dependent on an instructor. Asynchronous formats
on the other hand can be delivered and received on-demand, independent of instructors.
The coding guidelines for the evaluation of these data can be found in Table A5 in the
backmatter of this article.

Figure 4 shows that in nearly half of the institutions, their self-developed digital
formats comprise less than 50% of their overall educational programs, while this figure is
only just over 50% for less than a tenth of the institutions. Self-developed digital resources
comprise more than 50% of the overall digital formats related to ESD in slightly more
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than a tenth of the institutions, while this figure is less than half in over a third of the
surveyed institutions.
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Figure 5 lists the various formats of digital media used by the respondents. The
formats used most are audio and video recordings, filesharing, web calls, social media,
and webinars. Although social media, filesharing, and audio and video recordings were
mostly already used before the pandemic, usage of formats such as webinars and web calls
generally increased in most institutions since the pandemic started.
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Figure 5. Digital formats used by the surveyed institutions. In each case, the possible answers were
(yellow) never, (light blue) before the pandemic, (dark blue) since the pandemic, and the last column
marks (grey) no answer. The corresponding data can be found in Table A7 in the backmatter of
this article.
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Although learning platforms were already used by the respondents before the pan-
demic, their utilization doubled with the pandemic. Similar developments can be observed
for e-learning and web-based training. Apps are widely employed in non-formal teaching.
However, their usage did not increase much with the pandemic. Instant messengers, wikis,
GPS, forums, and blogs are not widely adopted. Although the usage of wikis, GPS, and
blogs did not increase due to the pandemic, instant messaging and forums saw a pandemic-
induced rise. AR, VR, and e-portfolios are the least used formats; even the pandemic did
not induce a sizeable increase.

4. Discussion

Rather than claiming to represent the totality of stakeholders involved in non-formal
ESD in Germany nor their composition, this study aims to give some insights into the
current situation of (digital) ESD in non-formal education. In particular, the pandemic-
induced changes in education that led to an increase in the usage of digital formats. Our
results thoroughly answer the first research question and show that mostly registered
associations or societies along with governmental organizations (GOs) teach (digital) ESD.
Nonetheless, ESD comprises a larger part of the educational portfolio in reg. associations
and societies compared to GOs and others. It must be considered though, that most
respondents of this survey where either from reg. associations and societies (42%) or GOs
(26%), therefore the results might not be conclusive.

Only about 25% of respondents were happy with the already available digital formats
for ESD, and therefore more than half of the institutions have developed their own digital
content, while only a third have not. More than half of the respondents state that they
achieve a higher coverage with digital media and accomplish the acquisition of new
audiences with it. About half think that creating digital content is too effort-intensive. A
third are deterred by high financial expenses and only a fifth see privacy guidelines as the
main issue.

The combination of topics being taught digitally by non-formal ESD educators is
centered on planetary themes, consisting of environment-related topics (48%). This answer
to the second research question is to be expected because ESD emerged from different
educational concepts, one of the most widespread being Environmental Education (Over-
wien 2014 [22]). Therefore, sustainability is often misinterpreted as ecological sustainability
(Lockley, John/Jarrath, Martin 2013 [23]). Furthermore, considering the authors’ institu-
tional networks, environment-related institutions were probably unconsciously predilected.
However, Environmental Education merely covers the most wide-spread ecology-related
educational concept. There are far more educational concepts which have merged into ESD,
global learning being one of them (Schreiber 2012 [24], Asbrand/Scheunpflug 2014 [25]).
Although topics related to People—one of the five P’s of sustainability—were also being
addressed frequently (22%), topics related to Prosperity (7%), Partnerships (5%), and Peace
(0%) were not addressed quite as often.

Furthermore, our results answer the third research question and show that digital
formats have found their way into non-formal Education for Sustainable Development,
which has been accelerated due to the COVID-19 pandemic. Most institutions (78%) have
increased their usage of digital tools since the pandemic started. Some institutions (8%) even
launched their first digital courses due to the pandemic. In total, most of the institutions
(86%) increased their usage of digital media. Only a minority did not increase (10%) their
usage for non-formal ESD, and 4% even decreased their usage. The huge pandemic-induced
increase in the usage of digital formats is above all seen in synchronous formats such as
webinars and web calls, and asynchronous formats such as learning platforms, e-learning,
and web-based trainings.

5. Conclusions

The observations of this study show the importance of digital media in non-formal
education and its increased usage during the times of the pandemic. However, they reveal
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a lack of knowledge concerning creation and deployment of digital formats, leading to
their restricted application in non-formal education.

The survey was concluded on 31st of December 2020, hence this study can only reflect
the early stages of the pandemic. At that time most people thought or hoped that the
pandemic would be over sooner rather than later. Therefore, we strongly assume that more
institutions have started digitalizing their programs by now and that the proportion of
digital formats and their variety has further increased throughout the pandemic.

Despite this, our results suggest that most institutions and educators in non-formal
ESD will return to their face-to-face formats, indicated by the small share of 10% of respon-
dents who think that digital formats have a higher impact. A return to face-to-face-formats
is to be expected, given that ESD aims to give real-world experiences for learners in their
own local or regional environment to understand global processes and the conflicting goals
of sustainable development. However, positive experiences and learning success during
the past two years might encourage institutions and instructors to include digital formats
at least as a complementary form of teaching. After all, most respondents see advantages
in using digital formats, such as reaching new audiences and increasing the number of
participants in their courses or programs.

The survey reveals a discrepancy between preparedness to create own digital formats
and the satisfaction with freely available digital formats and contents. Most surveyed
institutions have not developed their own formats because there are too many obstacles, be
it expertise, expenses, or guidelines. This observation indicates a glaring need for further
training and education of educators in non-formal ESD to enable them to independently
create digital formats. Target-group specific trainings for institutions missing guidance on
(digital) ESD should be created to support the institutions; a possible format is exchange
programs between organizations to share skills, approaches, and platforms for implement-
ing digital ESD. Not only would this support those who have developed digital formats
but feel the necessity to improve them, but it would also increase the reach of ESD in
non-formal educational institutions.

Our study results highlight various gaps, which can be addressed by non-formal
educators when improving existing or future educational programs, especially regarding
the topics conveyed and the (digital) formats used. Surveyed institutions state that the
topics covered are mainly associated with the five P’s category Planet. It is particularly
important to emphasize topics belonging to the other five P’s within ESD while raising
awareness within institutions covering those topics that they are contributors to and part
of ESD. This can help spread the application of ESD to other institutions, which currently
apply ESD to only a small extent. Expansion of applied digital formats to a large range of
applications or newer technologies such as AR and VR, which have yet to be fully adopted
in non-formal ESD, can reduce the limits of usability and simultaneously enthuse learners
with the educational programs.

Nevertheless, the suggestions this survey can offer for the improvement of digital
non-formal education are strongly restricted to the range of surveyed institutions addressed.
In order to broaden the knowledge about existing non-formal education programs, it would
be exciting to compare international progress and conduct similar studies in other countries,
in order for different approaches and expertise levels to benefit from each other. Moreover,
further studies in Germany should more closely examine which topics are preferentially
addressed digitally in non-formal ESD and how they are implemented using digital formats.
In order to further improve digital non-formal ESD, it is worthwhile to focus on the target
groups of non-formal ESD and their interests and needs, such as topics addressed and
the implementation of digital formats in teaching formats. Of particular interest for the
learning outcome is the evaluation of the various digital formats in order to compare
them to analog formats regarding their impact on learners’ competencies. If standards for
learners’ competencies can be met in high quality digital formats, both the range and status
of digital non-formal ESD are likely to grow.
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Overall, these approaches can contribute in a successful way to advancing the es-
tablishment of Education for Sustainable Development and to promote the sustainable
development of our society in the long-term.
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Appendix A

Table A1. Surveyed institutions sorted into organizational forms with their respective number
of employees.

Institutions Number of
Employees Respondents Number of

Employees Respondents

Registered
associations
or societies

0–5 11 21–100 9

Governmental
organization 0–5 4 21–100 9

NGOs 0–5 4 21–100 0

Church organization 0–5 0 21–100 0

Foundation 0–5 1 21–100 1

Private sector 0–5 1 21–100 0

Others 0–5 4 21–100 3

Registered
associations
or societies

6–20 22 > 100 2

Governmental
organization 6–20 4 > 100 11

NGOs 6–20 0 > 100 3

Church organization 6–20 0 > 100 1

Foundation 6–20 3 > 100 1

Private sector 6–20 1 > 100 0

Others 6–20 8 > 100 2
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Table A2. Target groups of surveyed institutions for educational programs.

Answer Target Group % of Respondents

0% Children (Age < 12) 7.14

0% Teenager (Age 12–17) 3.57

0% Young Adults (Age 18–30) 0.89

0% Adults (Age 31–65) 2.68

0% Families 8.04

0% School Classes 3.57

0% Seniors (Age > 65) 16.07

1–25% Children (Age < 12) 32.14

1–25% Teenager (Age 12–17) 36.61

1–25% Young Adults (Age 18–30) 37.50

1–25% Adults (Age 31–65) 38.39

1–25% Families 32.14

1–25% School Classes 16.96

1–25% Seniors (Age > 65) 29.46

26–50% Children (Age < 12) 11.61

26–50% Teenager (Age 12–17) 16.07

26–50% Young Adults (Age 18–30) 18.75

26–50% Adults (Age 31–65) 17.86

26–50% Families 3.57

26–50% School Classes 15.18

26–50% Seniors (Age > 65) 5.36

51–75% Children (Age < 12) 7.14

51–75% Teenager (Age 12–17) 11.61

51–75% Young Adults (Age 18–30) 6.25

51–75% Adults (Age 31–65) 9.82

51–75% Families 1.79

51–75% School Classes 8.93

51–75% Seniors (Age > 65) 0.89

76–99% Children (Age < 12) 4.46

76–99% Teenager (Age 12–17) 1.79

76–99% Young Adults (Age 18–30) 11.61

76–99% Adults (Age 31–65) 5.36

76–99% Families 0.89

76–99% School Classes 14.29

76–99% Seniors (Age > 65) 1.79

100% Children (Age < 12) 2.68

100% Teenager (Age 12–17) 2.68

100% Young Adults (Age 18–30) 6.25

100% Adults (Age 31–65) 5.36

100% Families 1.79

100% School Classes 8.04
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Table A2. Cont.

Answer Target Group % of Respondents

100% Seniors (Age > 65) 0.89

NA Children (Age < 12) 34.82

NA Teenager (Age 12–17) 27.68

NA Young Adults (Age 18–30) 18.75

NA Adults (Age 31–65) 20.54

NA Families 51.79

NA School Classes 33.04

NA Seniors (Age > 65) 45.54

Table A3. Coding guidelines for digitally taught topics I surveyed institutions. Examples were translated.

Category Definition Example Coding Rule(s)

Comprehensive
topics

This category consists of
comprehensive topics which can be
attributed to multiple SDGs, from at

least 2 different categories.

“SDGs“
“practical case examples”

“all important ESD topics“

Every response which can be
attributed to multiple SDGs, from

at least 2 different categories.

People

This category comprises SDGs 1 (No
poverty), 2 (Zero hunger), 3 (Good
health and Well-being), 4 (Quality

education), and 5 (Gender Equality).

“human rights”
“social justice”

Every response which can clearly
be attributed (mainly) to one or

multiple SDGs from the ones
listed in the definition on the

left (1–5).

Planet

This category comprises SDGs 6 (Clean
Water and Sanitation), 12 (Responsible

Consumption and Production),
13 (Climate Action), 14 (Life Below

Water), and 15 (Life On Land).

“climate protection”
“biodiversity”

Every response which can clearly
be attributed (mainly) to one or

multiple SDGs from the ones
listed in the definition on the left

(6, 12, 13, 14, and 15).

Prosperity

This category comprises SDGs
7 (Affordable and Clean Energy),

8 (Decent Work and Economic Growth),
9 (Industry, Innovation and

Infrastructure), 10
(Reduce Inequalities), and 11

(Sustainable Cities and Communities).

“mobility”
“renewable energies“

Every response which can clearly
be attributed (mainly) to one or

multiple SDGs from the ones
listed in the definition on the left

(7, 8, 9, 10, and 11).

Peace
This category comprises SDG

16 (Peace, Justice and
Strong Institutions).

- Every response which can clearly
be attributed (mainly) to SDG 16.

Partnership This category comprises SDG 17
(Partnerships for the Goals). “global partnerships” Every response which can clearly

be attributed (mainly) to SDG 17.
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Table A4. Reasons both for and against the usage of digital formats in non-formal Education for
Sustainable Development in surveyed institutions.

Answers Digital Formats . . . % of Respondents

Strongly disagree ... are more time-consuming to develop 1.79

... ... are hard to understand 18.75

... ... need expensive equipment 3.57

... ... provide higher reach 0.00

... ... reach new audiences 0.00

... ... have a higher impact 15.18

... ... are difficult to realize due to privacy guidelines 8.93

Disagree ... are more time-consuming to develop 14.29

... ... are hard to understand 34.82

... ... need expensive equipment 25.89

... ... provide higher reach 6.25

... ... reach new audiences 4.46

... ... have a higher impact 28.57

... ... are difficult to realize due to privacy guidelines 16.07

neither ... are more time-consuming to develop 17.86

... ... are hard to understand 23.21

... ... need expensive equipment ...

... ... provide higher reach 26.79

... ... reach new audiences 21.43

... ... have a higher impact 17.86

... ... are difficult to realize due to privacy guidelines 26.79

Agree ... are more time-consuming to develop 26.79

... ... are hard to understand 4.46

... ... need expensive equipment 18.75

... ... provide higher reach 25.89

. . . ... reach new audiences 30.36

... ... have a higher impact 5.36

... ... are difficult to realize due to privacy guidelines 14.29

Strongly agree ... are more time-consuming to develop 19.64

... ... are hard to understand 0.89

... ... need expensive equipment 9.82

... ... provide higher reach 18.75

... ... reach new audiences 22.32

... ... have a higher impact 3.57

... ... are difficult to realize due to privacy guidelines 6.25

Neither agree nor disagree ... are more time-consuming to develop 3.57

... ... are hard to understand 1.79

... ... need expensive equipment 0.89

... ... provide higher reach 6.25

... ... reach new audiences 4.46

... ... have a higher impact 13.39

... ... are difficult to realize due to privacy guidelines 11.61

NA ... are more time-consuming to develop 16.07

... ... are hard to understand 16.07

... ... need expensive equipment 16.07

... ... provide higher reach 16.07

... ... reach new audiences 16.96

... ... have a higher impact 16.07

... ... are difficult to realize due to privacy guidelines 16.07
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Table A5. Coding guidelines for the synchronicity of taught courses. Examples were translated
where necessary.

Category Definition Example Coding Rule(s)

Synchronous
formats

Educational formats which are
taught live and in real-time, and

therefore are time-bound and
dependent on an instructor. The

participants must be directly
involved and present.

“Panel discussion”
“Webinar”

Every response, describing an
educational format, in which

the participants must be present,
the format can be used only in a

certain timeslot, or both.

Asynchronous
formats

Educational formats, which can be
delivered and taken on-demand,
independent of instructors. As a

consequence, it can be used
independently of time and place by

the target group.

“E-Learning-course”
“Videos”

“Video tutorials”

Every response, describing an
educational format, which can
be used independently of time.

Table A6. Share of digital formats in educational programs from surveyed institutions.

Share What is the Share of Your Own Digital Programs (Developed by You) . . . % of Respondents

0% ... of the entirety of your learning formats 0.00

0% ... of the entirety of your digital learning formats 0.00

0% ... of the entirety of your digital learning formats related to ESD 0.89

1–25% ... of the entirety of your learning formats 35.71

1–25% ... of the entirety of your digital learning formats 29.46

1–25% ... of the entirety of your digital learning formats related to ESD 27.68

26–50% ... of the entirety of your learning formats 8.04

26–50% ... of the entirety of your digital learning formats 7.14

26–50% ... of the entirety of your digital learning formats related to ESD 7.14

51–75% ... of the entirety of your learning formats 3.57

51–75% ... of the entirety of your digital learning formats 7.14

51–75% ... of the entirety of your digital learning formats related to ESD 3.57

76–100% ... of the entirety of your learning formats 3.57

76–100% ... of the entirety of your digital learning formats 7.14

76–100% ... of the entirety of your digital learning formats related to ESD 9.82

NA ... of the entirety of your learning formats 49.11

NA ... of the entirety of your digital learning formats 49.11

NA ... of the entirety of your digital learning formats related to ESD 50.89
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Table A7. Reasons both for and against the usage of digital formats in non-formal Education for
Sustainable Development in surveyed institutions.

Answer Format % of Respondents

Before the pandemic app 46.43

. . . audio and video recording 58.04

. . . augmented reality 5.36

. . . blog 25.89

. . . e-learning and web-based
training 25.00

. . . e-portfolio 7.14

. . . filesharing 57.14

. . . forums 25.00

. . . GPS 30.36

. . . instant messenger 22.32

. . . web call 35.71

. . . learning platforms 26.79

. . . social media 66.96

. . . virtual reality 4.46

. . . webinar 15.18

. . . wiki 30.36

Since the pandemic app 9.82

. . . audio and video recording 27.68

. . . augmented reality 1.79

. . . blog 8.93

. . . e-learning and web-based
training 30.36

. . . e-portfolio 8.93

. . . filesharing 14.29

. . . forums 13.39

. . . GPS 1.79

. . . instant messenger 14.29

. . . web call 38.39

. . . learning platforms 24.11

. . . social media 3.57

. . . virtual reality 1.79

. . . webinar 52.68

. . . wiki 5.36
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Table A7. Cont.

Answer Format % of Respondents

Never app 40.18

. . . audio and video recording 10.71

. . . augmented reality 89.29

. . . blog 61.61

. . . e-learning and web-based
training 41.07

. . . e-portfolio 80.36

. . . filesharing 25.00

. . . forums 58.04

. . . GPS 64.29

. . . instant messenger 59.82

. . . web call 22.32

. . . learning platforms 45.54

. . . social media 25.89

. . . virtual reality 90.18

. . . webinar 28.57

. . . wiki 60.71

NA app 3.57

. . . audio and video recording 3.57

. . . augmented reality 3.57

. . . blog 3.57

. . . e-learning and web-based
training 3.57

. . . e-portfolio 3.57

. . . filesharing 3.57

. . . forums 3.57

. . . GPS 3.57

. . . instant messenger 3.57

. . . web call 3.57

. . . learning platforms 3.57

. . . social media 3.57

. . . virtual reality 3.57

. . . webinar 3.57

. . . wiki 3.57
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