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Abstract

In the world action program, the training of ESD multipliers in a field
of action is clearly named as a goal, because competent actors
are required to integrate ESD into the educational landscape. So
far, however, little is known about the ESD-specific professional
competence of geography teachers and extracurricular workers.
This article deals with the specific knowledge that ESD actors
need to have in order to do competent teaching. Professional
competence is made up of both knowledge and non-cognitive
aspects, teachers and non-scholar ESD-actors need this esd-
specific action competence. There is a lack of empirical evidence,
which is necessary to be able to map the competence of ESD
groups of actors. In this study, a survey instrument was developed
which measures ESD-specific competence with a standardized
questionnaire. The differences in professional competence were
measured using the example topic “climate change”. The sample
included both geography teachers and non-formal actors from
environmental centers and educational institutions for global
learning in northern Germany. It is a hypothesis-based study.
Contrary to the assumptions, the non-formal actors achieved
better values and thus have more ESD-specific competence. It is
necessary to integrate ESD in all phases of teacher training and
to develop it consistently. The article presents the difference in
professional competence between geography teachers and non-
formal workers and provides an outlook on possible causes and
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consequences for the future training of ESD actors.

Key words: ESD in Germany, professional action competence,
ESD competence, multipliers, training.

Introduction

With the adoption of the so-called Agenda 21, the United Nations
(UN) Conference in Rio de Janeiro in 1992 marked the start of
the model of sustainable development. Since then, Education for
Sustainable Development (ESD) should be a present component
in the educational landscape and in the everyday teaching and
learning process. The UN Decade for ESD from 2005 to 2014
(UNESCO 2015) and the subsequent World Action Program (WAP)
(UNESCO 2015-2019; extended 2020-2030) aim to implement ESD
in all areas of education. One of its goals is to enable all citizens to
help shape sustainable development. A transformation of society is
necessary and cannot take place without education. Education for
Sustainable Development (ESD) can play a key role here and turn
the multipliers into change agents.

This is an important educational task to which all school subjects,
but also formal and non-formal institutions beyond the school, are
obliged. Alongside ESD in schools, non-formal education is an
indispensable component on the way to a more sustainable society.
Little is known about the knowledge and skills of the multipliers
at both national and international level. One challenge is the high
diversity within the pool of ESD actors, as they are active in all areas
of education from early childhood education to university, both in
and outside of school. The article is based on a study (Reinke 2017,
Reinke & Hemmer 2017) and focuses on school and extracurricular
education. It would like to empirically determine how extensive
the knowledge and skills of ESD actors are in these two areas and
whether and how they differ (e.g. Reinke & Hemmer 2017).

This requires a measurement of the professional competence
of these two groups of actors. This was ascertained with a
quantitative study, which is briefly presented in this article. After a
short presentation of the theoretical basics and the methodology,
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the central results for the cognitive facets of specialist knowledge,
subject-didactic knowledge and pedagogical knowledge as well as
the non-cognitive components of professional action competence
for motivation and self-efficacy are shown. These results are
discussed below using the hypotheses that led the study. A brief
outlook with consequences for practice rounds off the article.

Theoretical background

There were two main pillars for this study. On the one hand,
it required an intensive examination of the developments and
concepts of sustainable development and education for sustainable
development. On the other hand, it was essential to examine
research on the professionalism of teachers and, in general, on
professional research. There has so far been hardly any research in
the field of non-formal education, especially on the last aspect.

Let us first turn to the first pillar, which relates to sustainable
development and ESD. In both areas there is a multitude of
research on different topics. Even when concretizing the terms and
defining sustainable development and ESD, you will find a large
number of works and conceptualizations.

Only a few brief definitions should be mentioned here. According
to Dobson (1996), more than 300 interpretations of terms can be
found (cf. Bagoly-Simo 2013, 5).

However, a clear conceptualization often begins to become
difficult with the clear use of the terms, whereby a challenge in
the context of this work is evident: Both the conscious use of the
terms sustainability and Sustainable Development (SD) as well
as the multitude of different uses show the diverse occupation at
international level with the topic, but also contribute to a certain
confusion, which in turn makes the clear conceptualization of ESD
more difficult. Sustainability and sustainable development are
sometimes used synonymously. But the concept of development is
also so diverse. However, according to Tremmel, there is a discourse
about the terms and concepts sustainability and SD predominantly
only in the German-speaking area (Tremmel 2004, 27).
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Based on these thoughts it can be stated: There is no generally
valid and only correct conceptualization or definition of the terms.
For your own work, however, your own definition should serve
as a working basis. According to SD the work of Jérg Tremmel
(2004) forms the essential basis for the present work, as Tremmel
examined the relevant models and conceptualizations and
developed the analytical model of sustainability on the basis of
these studies. As the “result of the analytical definition” (Tremmel
2004, 31) these three dimensions - ecology, finance, social -
emerge, which Tremmel also calls fields of activity. Tremmel also
includes both intergenerational and intragenerational justice.

With the perspective of ESD, Tremmel’s model can be combined
very well with the so-called “Gestaltungskompetenz® of de Haan
(2008), which is suitable for school and extracurricular education.
,Gestaltungskompetenz® (de Haan 2008) means the ability to
apply knowledge about sustainable development and to recognize
problems of unsustainable development "(de Haan et al. 2008,
187). This definition makes clear that both knowledge and action
are decisive in the development of ,Gestaltungskompetenz®. For
application and action, however, knowledge is first required.

Some conceptualizations of the competence already exist for the
multipliers. One example is the concept “Competencies for Education
for Sustainable Development (KOM-BINE, Rauch, Steiner &
Streissler, 2008), it focuses strongly on working together in a team
and focuses on non-cognitive aspects.

Another model that is funded by the EU / Erasmus + is “A rounder
Sense of Purpose” (RSP), which continues the work of UNECE and
UNESCO (e.g. Scherak & Rieckmann, 2020). This model contains
twelve overarching competencies that are assigned to the categories

“holistic thinking”, “visions for change” and “achieving transformation”.

In the context of the study described here, however, a central focus
was placed on ESD-specific knowledge and a model for measuring
knowledge was developed, for which the second theoretical pillar
was necessary. As mentioned at the beginning, there is quite a lot
of research in the area of teacher professionalism.
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In this context, it should also be mentioned that the research
here has to be differentiated into didactic and pedagogical
professionalism and that there is a much wider range of studies
for the last field (e.g. Witt, 2009; Paseka, Schratz, & Schrittesser,
2011; Helsper, 2011) as on subject-specific professional knowledge
in subject didactics (e.g. Kunter et al., 2011; Krauss et al., 2017;
Weschenfelder, 2014) and also in geography (e.g. Hemmer,
Hoffmann & Mehren, 2020; Engelhardt, 2020; Lindau, 2020). In the
domain of ESD, which is difficult to define, two studies have already
started to deal with professional knowledge (Hellberg-Rode, Schrifer
& Hemmer, 2014; Hellberg-Rode & Schrifer, 2016).

Knowledge is an integral part of competence. According to Kunter
et al. (2011) it can be differentiated into professional declarative and
procedural knowledge, but according to Terhart (2001) routines and
reflection are also part of it. Some aspects of this can also be found
in the structural theory debate, but less focused on school practice.

In addition to the work mentioned above, this article should also
focus on the clearly defined dimensions of knowledge in the teaching
profession. In this context, the concept of Lee Shulmann (1986) has
largely prevailed. This initially established the following differentiation:
general pedagogical knowledge, content knowledge and pedagogical
content knowledge as well as knowledge of the specialist curriculum.

In the present study the availability of knowledge on ESD was
essentially the focus of knowledge, the COACTIV model (Kunter et al.
2011, Shulman 1986) is a good basis for measuring the professional
competence of ESD actors. On this basis, a model for the professional
competence of ESD actors has been developed for this study.

Figure 1: Model for the professional competence of ESD actors. Own
design based on Kunter et al. 2011.
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Based on this model and with the theoretical background, the
hypotheses and the central question were developed:

What is the composition of professional competence in ESD actors
and what are the differences between geography teachers and non-
formal actors?

The facets of the model have been further differentiated.
Hypotheses were developed for each facet. The hypotheses
on the cognitive aspects expressed that the teachers have
more knowledge because they have acquired this, for example,
during their studies and they teach. Relatively similar results
were expected with regard to the non-formal facets, but more
motivation for ESD among the non-formal actors. Geography is
an important subject for ESD and studies are already available for
implementation in curricula (e.g. Bagoly-Simé 2014 & 2018, Bagoly-
Simo6 & Hemmer 2017).

Research Methodology

At this point the methodology of the study is briefly described. The
research project is based on a quantitative-empirical design and is
hypothesis-oriented. The sample included 50 geography teachers
from German high schools (Lower Saxony) for the formal education
sector, since geography is an important subject for ESD. Another 52
non-formal actors from environmental centers or centers for global
learning were included in the sample. With regard to the age of the
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test persons, the entire sample was very heterogeneous, including
young professionals, but also retired people who were still active in
an environmental center on a fee basis. Both groups were asked
about their previous knowledge of ESD.

A standardized questionnaire was designed as a survey instrument,
which contains both open and closed items and depicts the
sub-facets designed in the model (see Fig. 1). The items were
operationalized on a theoretical basis for the individual facets
of professional action competence. The conceptual knowledge
was deliberately outsourced as a separate area, as the study
by Hellberg-Rode, Schrifer and Hemmer (2014) showed that
knowledge of the concept of sustainable development is seen as
essential. The items for the cognitive facets include so-called
anchor situations: Fictitious situations from educational offers/
lessons are briefly described, followed by items that relate to this
situation. The topic of climate change was chosen as an example
of the content of the cognitive facets in the technical and didactic
aspects, as it is suitable on the one hand because of its clear
cause-and-consequence-measure structure and on the other
hand is a topic of educational offers in both formal and non-formal
education. The survey was carried out using the paper-pencil
method in the presence of the author.

Results
At this point only the main results of the facets are briefly

summarized. First, let’s refer to the cognitive facets.

Content knowledge, general knowledge of an adult about climate
change: The results do not show any major differences; the non-
formal actors only achieve slightly higher values.

Content knowledge, Conceptual knowledge about sustainable
development and ESD: The non-formal actors achieve significantly
higher scores in this facet.

Pedagogical content knowledge: The non-formal actors also scored
better than the teachers.
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Pedagogical knowledge: The non-formal actors also scored better
than the teachers.

There were no major differences in the non-cognitive facets of
motivation and self-efficacy.

Motivation for the topic of climate change and ESD: The values of
the non-formal actors were slightly higher here, but the difference
was not high.

General motivation for educational work: In this subfatte, the
teachers achieved better values.

Self-efficacy: No notable differences were found in this facet.

Discussion
Content knowledge

For the cognitive facet of content knowledge, two hypotheses were
formulated in advance, which had to be empirically tested. The first
hypothesis was:

“The teachers have better ESD-relevant content knowledge on
climate change because they have acquired specialist knowledge in
the domain during their studies.”

The results of the measurement show that the hypothesis cannot be
confirmed, so it should be discussed why the teachers do not have
better ESD-relevant specialist knowledge on climate change than
the extracurricular actors, who may know just as much despite a
lack of training. One possible thesis is that the training of teachers
can still be optimized with regard to the complexity of the topic of
climate change and that the topic with its areas of phenomena,
causes, effects and measures is not yet adequately dealt with in
training and further education. In particular, the aspect of “measures
to combat climate change” is less likely to be the subject of specialist
training. The items related to this and to prognoses did not achieve
high values. Reinfried and Kiinzle (2019) analyze in a study the
interpretation patterns of climate change in the statements of
teachers and the consequences for climate communication in the
classroom. Accordingly, the connections are not immediately fully
understood by many, which inhibits acceptance.
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“It is thus a hybrid theme essentially founded on uncertainty”
(Gonzales-Gaudino & Meira-Cartea, 2010, 13). With regard to
dealing with uncertainties in the example topic, this is an aspect
that should not be neglected, for which the teacher training course
has not yet been necessarily prepared. There are already studies
and exemplary work on ESD at universities (e.g. Bagoly-Simg,
Hemmer & Reinke 2017).

Furthermore, the thesis arises that teacher training and informal
learning are not optimal with regard to the dynamics of the topic of
“climate change”.

The second hypothesis on specialist knowledge focused on
conceptual knowledge about ESD: The non-formal workers
have more conceptual knowledge about ESD and sustainable
development. The conceptual knowledge of ESD and SD is
significantly higher among the actors outside of school. This verifies
this hypothesis. Non-school actors in ESD deal with the ESD
concept from the ground up, as this is an integral part of their job
description. In the non-formal educational institutions, ESD is part
of the profile or mission statement, so that good knowledge can
be assumed. Michelsen, Rode, Wendler and Bittner (2013) deal in
their studies with the non-formal educational institutions themselves
and certify that they are well on the way to implementing the ESD
concept and suggest further steps, Wittlich (2021) also shows in
detail the pedagogical value of extracurricular education in ESD.

Pedagogical content knowledge

In this facet, the results show, contrary to the hypothesis, that
the non-formal actors achieve higher values and thus have more
knowledge than the geography teachers. In order to teach effectively,
specialist knowledge and didactic knowledge are required, as there
is a direct connection between existing specialist knowledge and
didactic competence (e.g. Shulman, 1986 & 1987; Kunter et al., 2011;
Kleickmann et al., 2012). With regard to the results, it can now be
deduced that the technical knowledge of the teachers about climate
change is not optimal and therefore also the didactic knowledge can
be optimized, because only teachers who have deepened the content
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are able to didactice it and in teaching concepts to convict. However,
that does not explain why the non-formal actors do better in this
didactic area. This is presumably related to a targeted, in-depth study
of the topic and to the fact that nonformal actors do not deal with
numerous topics at the same time, as they can offer more focused
courses and generate expert knowledge in these areas. Another
thesis can be formulated: Increasing professional experience does not
always mean more didactic competence. The specific objectives of
geography lessons have changed again and again in the past decades
(e.g. Reinfried & Haubrich, 2015; Rinschede & Siegmund, 2020),
which has also influenced the content of the course, so conclusions
can be drawn about the period of study and ESD may not always have
been an issue.

Pedagogical knowledge

The pedagogical knowledge hypothesis was also not supported.
Contrary to expectations, the non-formal group has significantly more
pedagogical knowledge. What reasons could there be for this?

Of the 52 people from the non-formal education sector, 17 have an
educational background and some have already worked in other
professions in the education sector. Non-formal actors benefit in part
from basic educational training. The non-formal multipliers do not
orientate themselves so strongly to the curriculum when structuring
their teaching. Rather, they are based on the following aspects: interest
of the students, reference to the environment, reference to the future,
variety of methods, independent learning, global reference, nature
conservation, social relevance and skills development.

Non-cognitive aspects: Motivation and self-efficacy

Both groups achieve good values overall here. With the facet
“Motivation for sustainable development and the topic of climate
change” the hypothesis that the non-formal actors are more
motivated was confirmed. The non-formal multipliers are not so
dependent on curricula in their teaching and have more time for BNE
methods, for example. The high level of conceptual knowledge will
also be a reason for the high level of motivation. With regard to the
sub-facet “Enthusiasm for educational work in general” there are no
major differences between the groups, but here the teachers achieve
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slightly higher values; the hypothesis was that the same values were
expected. When choosing a degree, they have already decided
in advance to work in the education sector, which is probably not
always the case with non-formal multipliers. The results in this facet
showed no significant difference, both groups have a similarly high
level of self-efficacy, which is also high overall in both groups. The
hypothesis, however, was that there will be a difference and that the
non-formal actors have a higher level of self-efficacy. Looking back
on the operationalization of the items on self-efficacy, the concept
of collective self-efficacy (cf. Schmitz & Schwarzer 2002) must
be discussed. This harmonizes very well with the idea of “design
competence” and working in a team. It is conceivable that the items
on the scale of self-efficacy were based too much on the individual
due to the focus on individual self-efficacy.

Conclusion

In order to come to a brief summary, briefly possible consequences
for future training should be suggested at this point.

The topic must also be present and remain present in all phases
of teacher training, and the handling of uncertainties in this subject
area must also be addressed.

After this measurement, the actors outside of school have
more ESD competence. It is important to use this competence,
for example through more intensive cooperation and binding
involvement in everyday school life.

Teachers still have too little conceptual knowledge. This is why
ESD conceptual knowledge must be integrated into every phase
of teacher training - from the course onwards, then onwards in the
traineeship and later in further training courses while working.

The specialist knowledge on climate change can still be optimized
in both groups of test subjects, but especially among the teachers.
There is still a need for further training and research.

The study, which is very briefly described here in this article, can
be further differentiated in a few points. There are many other
interesting research fields for future ESD research.
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