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Abstract: The study investigates the extent to which sustainability is anchored in university curricula
of a federal state (Brandenburg, Germany). (1) It provides a baseline for identifying opportunities for
sustainability-related curriculum reform by analyzing study programs, levels and type of degree,
level of anchoring, and context within the documents. (2) The case studies included an analysis
and quantitative evaluation of 748 curricular documents. (3) A third of the study programs refer to
sustainability; to an equal extent in both bachelor’s and master’s programs, and to an above-average
extent in the fields of science and engineering. There is a strong commitment to sustainability in 12%
of the curricula; however, it is strongly anchored in only 3% of study and examination regulations,
and in only 9% of module descriptions. (4) For the first time, we have comprehensive results on
sustainability in university curricula of an entire federal state and can discuss potentials for its further
integration. The innovative method was developed out of the National Monitoring on Education
for Sustainable Development (ESD) and adapted to the federal state level; the analysis of curricula
through a wider set of variables is transferrable to other states. (5) The study provides indica-
tions for the regional development of universities which is crucial for future regional sustainability
transformation.

Keywords: higher education; sustainability; transformation; curricula; sustainability courses; ed-
ucation for sustainable development (ESD); education policy; governance; regional development;
monitoring and evaluation; document analysis

1. Introduction
1.1. Anchoring Sustainability in Higher Education Curricula

Both the updated version of the 2019 Sustainability Strategy and the Higher Education
Contracts (2019-2023) for the state of Brandenburg pursue the goal of the comprehensive
anchoring of Education for Sustainable Development (ESD) in higher education [1,2].
Plans include the “Implementation of ESD into (existing) curricula” [1], and there are
also recommendations for introducing interdisciplinary and transdisciplinary introductory
modules on the subject of ESD/Sustainability” [2]. Education for Sustainable Development
is an integral component of high-quality education for all areas “that enhances cognitive,
social and emotional and behavioral dimensions of learning” [3] (p. 8). It represents a
holistic and transformative approach. “ESD is recognized as a key enabler of all SDGs and
achieves its purpose by transforming society” [3] (p. 8). Sustainable Development Goal
(SDG) 4 on Quality Education/Education for Sustainable Development is considered to be
a central leverage point for societal transformation towards sustainable development [4]. If
this is the case, the curricula of study programs in (higher) education become a success
factor in sustainable development itself.

The university political discourse on the subject of sustainability, or Education for
Sustainable Development, is shaped by international agreements, in particular the adoption
of the Sustainable Development Goals by the United Nations in 2015 in New York [5]. Of
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similar importance for the education system was the UNESCO Global Action Program on
Education for Sustainable Development (2015-2019) which was put into concrete terms for
Germany in the National Action Plan for the implementation of the Global Action Program [6].
A forum of experts was set up, explicitly devoted to the area of higher education which
called for the structural anchoring of ESD in the country’s laws and regulations. As
the representative body of all the German universities, the German Rectors” Conference
(Hochschulrektorenkonferenz, HRK) issued a recommendation in 2018 in which it called
for sustainability to be a firm goal for Germany’s universities [7]. At a state-level, there
are also initiatives to promote sustainable development in universities, as is shown by
the networks in Bavaria, Baden-Wiirttemberg, and Brandenburg which strengthen the
framework conditions for more sustainability in research, teaching, transfer, governance,
and operation of the universities. The Global Action Program for ESD continues in the
UNESCO framework “Education for Sustainable Development: Towards achieving the
SDGs” (2020-2030) [8].

Finding space in the curricula for sustainability is considered a key condition for
success in the implementation and institutionalization of ESD in higher education. Anchor-
ing sustainability within the university system however presents a challenge [9-11], see
also [12-14]: “While we have some understanding of the ways in which Higher Education
Institutions (HEIs) bring in significant changes, such as for ESD, we have little evidence of
what is the process to follow for curriculum change in an HEI [9] (p. 68).” Some conceptual
approaches towards curricular integration of sustainability in Higher Education Institutions
(HEISs) take a “matrix”-approach, looking at integration sustainability along dimensions
such as disciplinarity vs. inter-(/trans)disciplinarity, or existing vs. new structures [15].
Similarly, Bellina et al. look at different areas of integrating (E)SD into HESD [16]. Their
concepts are not exclusive to the curricular level, but similar to Rusinko (2009) by looking
at the dimensions of disciplinarity and inter-(/trans)disciplinarity and receptive vs. partici-
patory learning settings (ibid. p. 61ff.). Another approach differentiates different levels
of curricular integration from “add on” offers to “built-in” contents (ibid. p. 47 ff.) The
present study constitutes a step previous to this, by looking at the current state of curricular
integration of (E)SD with regard to level (Q2) and type (Q3) of degree (discipline).

In addition to theoretical, conceptual, and application-oriented literature, the long-
standing interest of researchers in the subject has produced a multitude of case studies
e.g., [15,17,18]. Calls for meta-analysis’ of single case studies on the implementation of
sustainability in curricula have been there for some time [19,20], recent and upcoming
meta-analyses are producing promising new findings [21]. The meta-analysis by Weiss and
Bath [21] provides an initial overview of the global state of research on the implementation
of sustainability in the curricula of higher education institutions. An increasing number
of papers have been published on this topic in a wide variety of journals. A clear focus
of research is taking place in the “Western world”, where findings are well linked to each
other. Thus, there is a not only need for more research in “non-Western” countries. More
research is needed on concrete anchoring of sustainability into curricula and how to learn
from such case studies and implementation patterns. Although the present study has a
case study design (the case being the entire state or the individual university, depending
on the question, see Section 2. Materials and methods), it can equally be conceptualized
and understood as a meta-analysis: By examining the curricula of 374 study programs (or
potential cases) and putting them into a broader context, the study aims at providing an
overview of the status quo of sustainability in HEI curricula throughout the state.

The present study relates to similar research projects from other countries and uni-
versities: In eight HEIs in Latin American countries, Chile, Colombia, Mexico, and Peru,
the status quo of the curricular anchoring of ESD was investigated. The focus was on
undergraduate programs, whose curricula were examined for sustainability references [22].
Bachelor’s and Master’s degree programs at Portuguese public HEIs were examined to
determine whether they address the SDGs [23]. In the UK, Fiselier et al. [24] explored
16 HEIs that have made significant progress in implementing ESD into the curriculum
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to determine their distinguishing characteristics and success factors (findings that can
serve as a reference for future work with results of the present study). Other studies
focus on specific faculties and degree types when anchoring ESD in higher education
institutions. Novo-Corti et al. [25] examine this among masters and PhD students from
business faculties at universities in Romania. In the framework of the project, EDINSOST
(Educacion e Innovacion Social para la Sostenibilidad), to train agents of change to address
the challenges facing society, Spanish universities have been researching the curricular
anchoring of sustainability in different disciplines. Sanchez-Carracedo et al. [26] studied
ten engineering programs at different Spanish universities. Mufioz-Rodriguez et al. [27]
focused on the case studies of four undergraduate programs (Early Childhood Education
Teacher, Primary Education Teacher, Pedagogy, and Social Education) at the University of
Salamanca. A similar study was conducted at the University of Sevilla for the Bachelor of
Education (Early Childhood Education, Primary Education, and Pedagogy) [28].

The goal of the present study is to determine the status quo in terms of the anchoring
of the subject of sustainability in the curricula in the study programs of the state of Branden-
burg. The study pursues this goal with regard to both (1) the research interest contributing
to the National Monitoring on ESD at the state level [29-31] and (2) the application-oriented
interest of integrating (E)SD in Higher Education curricula throughout the state as is the
goal of the current Higher Education Contracts [1]. In order to obtain a complete overview
of the state of sustainability in the curricula at the state level and to provide a baseline
for both a comprehensive and wide-scale monitoring at the state level, such as for the
integration (E)SD into Higher Education Curricula, we studied all under- and postgraduate
study programs available in the state. Using the method of quantitative content analysis,
the study and examination regulations and the module descriptions of all 374 listed bache-
lor’s and master’s study programs at the eight public universities in Brandenburg were
examined by searching for the term “sustainability” (in German and English). The study,
therefore, ties in with the National Monitoring of Education for Sustainable Development
in Germany from 2018 onwards [29-31]. This is the first time that data has been recorded
in a systematic and comprehensive way on a statewide level (Brandenburg).

The study investigates six independent variables which lead us to findings on (1) the
extent to which sustainability is anchored in the curricula in the study programs, (2) the
level of degree awarded for the study programs, (3) the type of degree awarded for the
study programs, (4) the level at which sustainability is anchored (the type of document) (5)
the context of the reference to sustainability in the study and examination regulations, and
(6) the context of the reference to sustainability in the module descriptions.

When we speak of a “reference” to sustainability, we mean the term/concept being
mentioned in the documents analyzed (in German: “Nachhaltigkeitsbezug”). When
we speak of sustainability being “anchored” or the “anchoring” of sustainability in the
curricula, we mean the state/process of implementation or embedding the concept of
sustainability in the curricula (in German: “Verankerung”). So if a document makes
references to the term sustainability, we consider the issue of sustainability to be anchored in
the curriculum (for further specification, see chapter 2, especially definition of independent
variables, categories and indicators).

With this quantitative database, the results provide a starting point for considerations
on the further anchoring of sustainability in the curricula in the universities of Brandenburg
and thus on the implementation of goals and paths for development in sustainability policy
and university policy at a federal state level [1,2].

1.2. The Role Played by Sustainability in University Curricula in Achieving Sustainable
Regional Development

Universities have an influence on regional development in various areas. This chapter
starts with a description of the different roles of universities in regional development and a
clarification of the basis on which our study builds on at the Eberswalde University for
Sustainable Development. The chapters’ main focus is on how the state of Brandenburg
takes up the role of universities in the context of regional development (Transfer Strategy,
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Sustainability Strategy, and Higher Education Contracts). We end the section by illustrating the
concept of (Higher) Education for Sustainable development and its’ relevance in regional
sustainability development.

Reimer and Miosga highlight five areas in which universities have an influence on
regional development: (1) Universities and their employees and activities represent an
important economic factor and are required to (2) ensure the necessary supply of academic
skilled workers, in particular for the regional market. In addition to this, the universities
(3) have acquired a further area of responsibility in the past few years, namely knowl-
edge transfer and technology transfer. New and less researched fields are the influence
of universities (4) in regional development and (5) on engagement in civil society [32]
(p- 130). Findler et al. [33] address the impacts of HEIs on sustainable development in
a meta-analysis. There are direct effects (for example, “qualified workforce” or “GHG
emissions caused by operations”) and indirect effects (for example, “economic growth” or
“change of societal and business practices”) that can result from the activities of universities.
At the same time, the meta-study reveals that there is a need for further research in order
to concretize the impact of universities on sustainable development. Blume et al. [34]
analyze the role of universities and sustainable regional development in their special issue.
They find that universities, not as institutions but individual university members who
are involved in sustainable initiatives, are the ones who mainly contribute to sustainable
regional development. With regard to HESD, this means that through the transdisciplinary
production of knowledge and transformative research and education, universities are now
starting to become more active in their regional frameworks for action, which constitutes a
significant requirement for change [32,35,36]. The Federal Government’s Academic Council
for Global Environmental Change (Wissenschaftlicher Beirat der Bundesregierung Globale
Umweltverdnderungen, WBGU) points to the necessity for active shaping of this change
through research and education in their report “Welt im Wandel—Gesellschaftsvertrag
fiir eine Grofie Transformation” [A changing world—social contract for a major transfor-
mation] [37] (p. 341). From the perspective of transformative academia, it is no longer
only systems knowledge that is required but also knowledge of targets and transforma-
tion [35,36]. The transformation knowledge acquired through research formats such as
living labs ultimately contributes towards the shaping of change processes [35,36,38]. If
universities are to play an active role in the shaping of the regional transformation to-
wards sustainability, the passing on of transformation knowledge through practice-based
and competency-based university teaching, as well as through Education for Sustainable
Development, must be incorporated into university teaching [35,37].

Our study builds on the goal of the University for Sustainable Development Eber-
swalde to anchor (E)SD in Higher Education teaching, based on its underlying under-
standing of sustainability and a whole institution approach. The goal of the universi-
ties” Transfer Strategy and its resulting Sustainability Transfer is to develop practice- and
competence-oriented university teaching through collaborations between university and
practice [39-41]. In this context, the present study in Brandenburg can help to provide an
overview of the anchoring of (E)SD in university teaching, taking all universities in Bran-
denburg into account and showing references to sustainable development in the region.

The study can draw on political goals at the state level which have been formulated
such as the Transfer Strategy Brandenburg [42] as well as the state’s Sustainability Strategy [43].
The Transfer Strategy defines (inter alia) the role of universities in regional development. In
the Sustainability Strategy, the focus regarding the universities is placed on the promotion
of important competencies that will ensure that both the graduates themselves and the
universities as key players are able to contribute to regional development in the drive
towards sustainability. The anchoring of sustainability in teaching, research, university
governance, and transfer in the Brandenburg Higher Education Contracts represents an
important step by the federal state authorities in terms of implementation [1].

With their Brandenburg Transfer Strategy, the state government underlines the great
importance of the academic institutions in successful regional development and reinforces



Sustainability 2021, 13, 3958

50f 32

the transfer activities of the academic institutions [42]. The active role played by the
universities in regional development is reflected in the local offices of the universities,
which provide a presence in the regional centers of growth across the federal state [42].
In Schwedt in the Uckermark region, for example, the local office of the University for
Sustainable Development is endeavoring to promote sustainable transfer, forming a con-
necting link between academia, the business sector, and civil society [44]. The Brandenburg
University of Technology (BTU) Cottbus-Senftenberg plays an active role in the process
of structural transformation in Lusatia through innovation labs, training courses, and
start-up centers [45]. Nolting et al. [40] also highlight ways in which transfer activities in
the region can be incorporated into university teaching via Education for Sustainable De-
velopment, making it possible for universities to take on a more active role in the regional
transformation towards sustainability. In the master’s program “Regional Development
and the Protection of Nature”, for example, students spend a whole semester addressing
issues related to sustainable regional development in practice-based projects in which
they collaborate with key players from the administrative authorities and businesses and
civil society organizations [40]. The Leuphana University of Liineburg and the Hanseatic
city of Liineburg worked together on a project called “Future City 2030+” and actively
involved students in giving support to the city authorities on their path to sustainable
development [46] (p. 150).

In the Brandenburg Sustainability Strategy, universities are described as “society’s en-
gines for innovation” [43] (p. 70). They are integrated into a “sustainable education
landscape” [43] (p. 69) and are an important component for the development of possible
solutions to deal with major challenges, for example, the consequences of the climate
crisis [43]. In the updated Brandenburg Sustainability Strategy, the role of the university
regarding the provision of skilled workers for the region is put into more concrete terms [2].
Here, reference is made to the 17 Sustainable Development Goals [5] and to the National Ac-
tion Plan for Education for Sustainable Development [6] in which this goal has already been
formulated. Goal 4.1 is to “encourage and support students and graduates as key shapers
of sustainable development and to allow them to participate in a serious way” [2] (p. 3).

In accordance with this, the federal state authorities and their public universities
have agreed in the Higher Education Contracts (2019-2023) for the state of Brandenburg on the
integration of sustainability into the university system. The anchoring of “Education for
Sustainable Development in the consciousness of all members of the university” [1] (p. 8) is
to be brought about through the development of university-specific ways of accessing ESD,
work on mission statements, and capacity-building for teaching staff, as well as through
the anchoring of ESD and sustainability in the curricula [1]. Representatives of the eight
public universities in the federal state are currently working on this plan as members of the
working group for the anchoring of “Sustainability at Brandenburg Universities” [47]. The
fact that the current Higher Education Contracts in Brandenburg include ESD, reflects the
national “strong trend towards anchoring ESD within the target agreements between the
federal states and the higher education institutions [ ... ]” [31] (p. 13). The progress report
of the National Monitoring on ESD [30,31] concludes: “impulses have mainly come from
state initiatives rather than from the institutions [or self-governing bodies] themselves,
pointing to the need for further strategies to strengthen sustainability /sustainable develop-
ment within the higher education institutions” ibid, see also [48]. The present study wants
to contribute to the development of these strategies by providing a sound foundation for
future curricular reform towards the integration of ESD.

The goal of Education for Sustainable Development is to foster the development of
competencies needed to shape the future in a more sustainable way [6,16,49-53]. In the
international discussion on “competencies” or “skills” relevant to sustainable development,
different terms are being used. “Shaping competency” (in German “Gestaltungskompe-
tenz”) is widely used in the German discourse, while “key” or “core” competencies are
more common in international discourses. Prominent examples for key competency models
are UNESCO 2017 [51] and specifically for the higher education sector Wiek et al. 2011, fur-
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ther developed by Brundiers et al. [49,53]. Brundiers et al. describe these competencies as
systems-thinking competency, future-thinking competency, strategic-thinking competency,
values-thinking competency, and implementation competency in combination with intra-
and interpersonal competency such as integrated problem-solving competency [49].

These competencies are developed through specific didactic principles (e.g., participa-
tion) in transformational learning settings, working on matters of concern to sustainability
(topics such as mobility, nutrition, consumption, etc.), and by encouraging students to
reflect on their own values in relation to their own understanding of sustainability and
the way they act [10,54]. A practice-oriented learning setting is particularly well-suited
for the development of these competencies; learning settings in which students, teaching
staff, and players from the actual practice work together as equals to address sustainability
problems and develop strategies to solve them [40,54-57]. This is particularly the case in
the context of universities acting as a key player in the regional transformation towards
sustainability [32,58]. Didactical learning settings like this can be seen, for example, in
project workshops [18] and in Service Learning [59-61] as well as in many other examples, such
as the CREAPOLIS Makerspace at the Coburg University of Applied Sciences [62] (p. 80) or
the Local Mobility Teaching Module at the Technical University (TU) of Berlin [63] (p. 68). The
settings and formats for learning have a proven impact on both the further development
of sustainability-related thinking and acting and on the regional environment and its key
players [10,64,65].

With this in mind, Education for Sustainable Development in university teaching
is of great relevance for regional development processes with its competency-based and
practice-oriented approach to teaching. Once the educational concept has been established
in the curricula [1]— which are composed of module descriptions, study and examination
regulations—the state’s universities can position themselves as active drivers of sustainable
development. The universities of the state of Brandenburg vary in size and profile as
shown in Table 1. This needs to be taken into consideration for the university-specific
interpretation of the results and development of further recommendations (see Chapter 2,
study design and quantitative design, and Chapter 4, discussion of results, especially results of
Q2 and Q3) (For the purpose of our study, we chose to anonymize the university-specific
result, portraying quantitative data in relative numerical values. In the context of this study,
we are focusing on Higher Education at the state level as a whole with regard to its potential
for future sustainable regional development. The individual universities, however, were
provided with their specific results.).

Table 1. Overview of the universities of Brandenburg and the number of members of each university.

. . Number of . . All Members of the
Brandenburg Universities Students [66] University Staff [67] University
KONRAD WOLF Film University of Babelsberg 817 359 1176
Viadrina European University, Frankfurt (Oder) 1001 705 7438
Eberswalde University for Sustainable 2110 576 2686
Development
Brandenburg University of Technology,
Cottbus-Senftenberg 2594 1835 9870
Brandenburg University of Applied Sciences 2649 456 3105
Potsdam University of Applied Sciences 3443 710 4153
Technical University of Applied Sciences, Wildau 3646 748 4394
University of Potsdam 20,881 4765 25,646
Total number in the project 47,259 11,209 58,468

In addition to anchoring ESD in the curricula of the study programs, a further factor
that is therefore of particular importance is the extent to which sustainability has been
anchored in the curricula, both in the bachelor’s and master’s study programs and in
the various different disciplines. It will therefore become clear, on the one hand, whether
possession of the required competencies is to be expected of the graduates of a bachelor’s or
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master’s study program. On the other hand, taking a look at the various different types of
degree can give an indication as to the disciplines where students and graduates are likely
to have the knowledge and competencies related to sustainability that will allow them to
make a positive contribution in the regional transformation towards sustainability—a task
that is facing the whole of society.

1.3. Current State of Sustainability in the German Higher Education System

This chapter introduces the method and findings of the National Monitoring on
(Higher) Education for sustainable development. Focusing on the document analysis of
Higher Education curricula, both the research interest and research question of our study
are being developed.

The National Monitoring on Education for Sustainable Development examines the sta-
tus of implementation of ESD in early childhood education, school education, higher educa-
tion, and vocational education and training. The first document analyses of 2795 documents
utilized an indicator-based lexical content analysis [29,31,68]. The indicators were devel-
oped from literature and international indicators on education monitoring in general and
on the progress of ESD implementation [69—-74] and adapted to the national context. For
the area of higher education, the Higher Education Acts are examined to determine the
extent to which ESD is anchored in national and federal legislation. The anchoring of ESD
in the framework documents relevant to policymaking (education and sustainability strate-
gies) is determined by looking at the National Education Report/Higher Education, the
(state-level) University Development Plans, the Target agreements (or Higher Education
Contracts) between states and institutions of higher education and the resolutions of the
German Rectors’ Conference (HRK) and the State Rectors” Conference (LRK). For the moni-
toring of networking activities and whole-institution approaches, award-winning and other
university networks for ESD are investigated, as well as award-winning (ESD) universities.

Of particular relevance to the context of the present study is the section of the National
Monitoring that examines ESD in the curricula [38]. The document analysis examined
the anchoring of ESD in selected study programs (Biology, Business Administration, and
Mechanical Engineering and related concepts) by looking at instances where sustainabil-
ity was mentioned in different document types which compose the curricula: study and
examination regulations, module handbooks, and study program flyers. The following
search terms were used as the basis for the analysis: Education for Sustainable Develop-
ment, sustainability, sustainable, sustainable development, sustain, shaping competency
(in German “Gestaltungskompetenz”, refers to the skills needed to shape the future in a
more sustainable way), intercultural education and environmental education (ibid.). (The
progress report of the National Monitoring on ESD added the search terms “Transforma-
tive learning/Education” and “Climate education” [30,31].) As module descriptions, for
example, tend to describe the content and specific educational goals, the search terms that
could be found most frequently in the selected study programs were “sustainable” (47.4%),
“sustain” (23.3%), and “sustainability” (22.6%). Terms referring to educational concepts
were found less frequently; for environmental education in just 1.9% of cases, ESD and
“Gestaltungskompetenz” (shaping competency) in only 0.4% of cases, and intercultural
education in 0% of cases (ibid.) With these results in mind, the terms used for this current
study were solely “sustainable” and “sustain”, as it was assumed that this would be the
best way to arrive at the relevant results (see below: Q1).

The National Monitoring placed the focus on selected bachelor’s study programs
(Biology, Business Administration and Mechanical Engineering and related concepts)
at selected universities (a total of 15 across the whole of Germany). These universities
and universities of applied sciences were selected according to their strength in terms
of research and the size of the universities. Universities providing teacher training were
selected based on the highest numbers of graduates in the winter semester 2013/14, the
largest universities, universities of applied science, in terms of the number of graduates in
the winter semester 2015/16. A further prerequisite for selection was that the universities
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or universities of applied sciences had to offer two of the three selected bachelor’s study
programs. In addition to this, three lighthouse universities were included in the study
whose focus is on the field of sustainable development (Leuphana University of Liineburg,
Eberswalde University for Sustainable Development, University of Tiibingen). From the
findings, the assertion was made that eight out of these 15 universities had succeeded in
anchoring (E)SD into their structure, as they all had several modules that made reference
to sustainability (these were the three lighthouse universities, as well as the University
of Cologne, the RWTH Aachen University, the Dresden University of Technology, the
University of Stuttgart, and the Munich University of Applied Sciences). However, the
assertion can only be considered to apply to undergraduate study programs, as only
bachelor’s study programs were included in the study. For our present study, however, a
complete survey was conducted in order to be able to make assertions on all the universities
in Brandenburg and all the study programs being offered (see below: Q3). Therefore, not
only bachelor’s but also master’s study programs were included in order to investigate
how sustainability is anchored in post-graduate study programs (see below: Q2). “To
sum up, it can be concluded that there is in-depth anchoring of (E)SD where (1) a high
level of commitment to sustainability is shown in the modules of the relevant study and
examination regulations or in the module description and (2) there is a comprehensive
offer of modules in the study programs [29] (p. 219, authors’ translation).” Following
this approach, we here examined the study and examination regulations and the module
descriptions using search terms related to sustainability (see below: Q4-Q6) in order to be
able to make assertions on the extent of the anchoring of (E)SD and the level of commitment
shown in this regard.

The research question of our study and its six sub-questions were developed out of
the National Monitoring on ESD [29,31]. This development was led by guiding questions
on the current status of (E)SD in Higher Education Curricula in the state of Brandenburg.
Answers might provide a basis for recommendations on how to anchor (E)SD in Higher
Education Curricula at the state level [1,2] (as described in Chapter 2). The research
question for the study is as follows: How and with what frequency is sustainability anchored
in the curricula of study programs in Brandenburg? What quantitative statements can be made
on the anchoring of sustainability in study programs in Brandenburg as regards the level of degree
awarded, the type of degree, and the level and context of the anchoring? From the above, six
sub-questions were derived:

e  Q1: What percentage of the study programs show evidence of reference being made
to sustainability?

e  (Q2: Whatrole is played here by the level of degree awarded, i.e., bachelors or masters?
Is there more evidence of a reference to sustainability in bachelor’s study programs or
in master’s study programs?

e  (3: In terms of the type of degree awarded (Sc., Arts, etc.), which study programs
show more evidence of a reference to sustainability?

e  (Q4: Is sustainability anchored at the level of study and examination regulations
and/or module descriptions (types of documents)?

e  (Q5: In what context do study and examination regulations show evidence of reference
being made to sustainability?

e  Q6: In what context do module descriptions show evidence of a reference to sustainability?

This study pursues two areas of interest for research. Using the research desideratum
of the National Monitoring on the anchoring of ESD in higher education [29] as a starting
point, the results from the present study, which focuses on one federal state only, can
contribute to a comprehensive, systematic, and more wide-scale monitoring on a national
level. As well as an academic interest, an application-focused interest is being pursued: as
a coordinating body for the anchoring of sustainability in Brandenburg universities, we
would like to offer support to the universities with this review of the current situation. The
results, which highlight those study programs in which sustainability is anchored (and the
extent to which this is the case) can provide an indication of the status quo of the anchoring
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of sustainability in the curricula. They can also form a starting point for the strategic
development of the universities in terms of anchoring sustainability in their curricula.

2. Materials and Methods

The following is a presentation of the study design and the development of research
questions, variables, and indicators. Details are then presented of the practical approach taken
to carrying out the research as well as the quantitative design, the cross-university, and
university-specific evaluation in the context of the document analysis.

Study design: The object of the investigation is the anchoring of sustainability in
the curricula of Brandenburg study programs. The study involved the conducting of
case studies. In the cross-university evaluation, one case is examined; the distinguishing
criterion here is the federal state (results to Q1-6). In the university-specific evaluation, eight
cases are examined; here the distinguishing criterion is the (public) university (in this paper
results on Q1-2, whereas the university-specific results on Q3-6 were provided individually
to the university in question). As in the National Monitoring on (H)ESD [29-31], this study
used an indicator-based lexical content analysis [68]. The collection of data [75-82] and
evaluation of data were done by means of a document analysis [83]. The evaluation of the
748 curricular documents (study and examination regulations and module descriptions)
was done according to quantitative criteria. The structure of the research design was
supported by the work of Gldser and Laudel [84], which the authors find very helpful for
conceptualizing content analyses.

The curriculum of a study program was defined as the dependent variable. The
selection criterion was the level of degree at bachelor’s or master’s level (This also includes
some exceptions, such as the first state examinations in Law, in this case assigned to the
level of a Bachelor, whilst doctoral study programs were not included.) Study programs
that were being discontinued were not taken into consideration, provided this had been
made clear, for example, by means of a note on the website of the university in question. In
contrast to the National Monitoring [29], the study was not restricted to certain disciplines.
The goal of this study was to carry out a statewide, comprehensive investigation of all
study programs and disciplines. In accordance with this, we were interested in the total
amount of empirical units for our investigation (population) and data was collected from
374 study programs at public universities across Brandenburg.

Development of research questions, variables, and indicators: The research question was
divided into six sub-questions (Q1-Q6). These sub-questions were developed from the
desideratum of the National Monitoring on ESD [29,31], (see Chapter 1.2) and from guiding
questions of this study on how to provide recommendations for the anchoring (E)SD in
Higher Education Curricula at the state level [1,2]. The relevant independent variables
were derived from these (V1-V6). The independent variables V1-3 were drawn from the
National Monitoring on ESD and further developed for the purpose of our study since
we wanted to investigate all study programs offered throughout the state. V1 includes
all study programs instead of a sample, V2 includes both undergraduate (Bachelor) and
post-graduate (Masters) level of degrees, and V3 includes all types of degrees available
in the state instead of a sample. V4-6 were developed as a tool for this study by relating
the two document types to each other (V4). Similarly, V5-6 were developed out of the
structure of the document types themselves. In order to be able to detect “quantitative
tendencies”, we assigned category values for V46 (see Table 2). Waltner et al. proceeded in
a similar way in the development of an ESD indicator for teacher training. When analyzing
the relevance of ESD in teacher training courses they differentiated ESD-relevant content
and targets (goals) of the courses and assigned category values. Courses were classified as
highly ESD relevant if they contained both categories [85].
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Table 2. Independent variables, categories of variables, and indicators.

Independent Variable

Category

Indicator

V1 Study program/
anchoring of sustainability in the
curriculum

V2 Level of degree

V3 Type of degree

V4 Type of document/level
of anchoring

V5 Context in study and
examination regulations

V6 Context in the module description

- with reference to sustainability
- without reference to sustainability

- Bachelor’s
- Master’s

with/without reference to sustainability

- Bachelor/Master of Arts

- Bachelor/Master of Education

- Bachelor /Master of Engineering
- Bachelor/Master of Fine Arts

- Bachelor/Master of Laws

- Bachelor/Master of Science

- Further master’s degrees

with/without reference to sustainability

- Strong commitment: study and
examination regulations + module
descriptions

- Medium level of commitment:
study and examination regulations

- Low level of commitment: module
descriptions

- Strong anchoring: main document
and attachment

- Medium level of anchoring: main
document

- Low level of anchoring: attachment

- Strong anchoring: three indicator
categories

- Medium level of anchoring: two
indicator categories

- Low level of anchoring: one
indicator category

- No indicator categories

Mention of nachhaltig*/sustain® in the study
and examination regulationsand/or module
descriptions

Mention of nachhaltig*/sustain® in study
programs with the degree (level):

- Bachelor’s or
- Master’s

Mention of nachhaltig*/sustain® in study
programs with the following types of degree:
Bachelor/Master of Arts, of Education, of
Engineering, of Fine Arts, of Laws, of Science
and further types of master’s degree

Mention of nachhaltig*/sustain* in the

following types of document:

- Study and examination regulations +
module descriptions or

- Study and examination regulations or

- Module descriptions

Mention of nachhaltig* / sustain* in the

- Main document and attachment or
- Main document or attachment

Mention of nachhaltig*/sustain* in the
following categories:

- Title of the modules and/or
- Goals of the modules and/or
- Content of the modules

The following is a presentation of the sub-questions of the research question (Q1-Q6),
the corresponding independent variables (V1-V6), and the guiding questions of the study
in order to show the reasoning behind both sub-questions and independent variables. The
different categories of variables and the indicators in each case are presented to follow
in Table 2.

Q1: What percentage of the study programs show evidence of reference being made
to sustainability? V1: Anchoring of sustainability in the curriculum We started with
the question: Is there evidence of reference being made to sustainability in the study
programs? If the answer is yes, then in how many of the study programs and in
which study programs? In accordance with this, we first established if the term
“sustainability” came up in any of the documents forming part of the curriculum for

the program.

Q2: What role does the level of degree awarded play, i.e., bachelor’s or master’s
degree? Is there more evidence of a reference to sustainability in bachelor’s study
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programs or in master’s study programs? V2: Level of degree awarded for the study
program We were also interested to find out whether the subject of sustainability
tended to be addressed to a greater extent in undergraduate or in post-graduate
studies. The fact that the subject of sustainable development is of such far-reaching
significance for society means that it is essential that the concept is dealt with in
undergraduate study programs. Yet, at the same time, it is a complex concept and,
bearing in mind the specialization that takes place during a master’s degree, it may in
fact be better suited to being dealt with in a master’s study program.

e  (Q3: In terms of the type of degree awarded (Sc., Arts, etc.), which study programs
show more evidence of a reference to sustainability? V3: Type of degree awarded
for the study program Here we asked whether there was evidence that sustainability
was being dealt with to a greater extent by certain disciplines and less so in others?
The grouping of study programs according to discipline could have been done using
various different types of systemization (see Chapter 4). Clear categorization of the
study programs made it possible to have a criterion “Type of degree” for which
sustainability was mentioned in study programs, with the following degree types:
Bachelor or Master (grouped) of Arts, of Education, of Engineering, of Fine Arts, of
Laws, of Science and other types of master’s degree.

e (Q4: Is sustainability anchored at the level of study and examination regulations
and/or module descriptions (types of documents)? V4: Level at which sustainability
is anchored (types of documents) With a view to the function of the types of docu-
ments examined, we asked the question as to which types of documents contained a
reference to sustainability. There are two suppositions behind this: (1) The subject of
sustainability is considered to be more “strongly anchored” in a study program when
the subject is mentioned in both the study and examination regulations and also in the
module descriptions. (2) A higher level of commitment to the subject of sustainability
is demonstrated if it is mentioned in the study and examination regulations than is
the case if it is mentioned in the module descriptions.

e  (Q5: In what context do study and examination regulations show evidence of reference
being made to sustainability? V5: Context of the reference to sustainability in study
and examination regulations With a view to the question as to how “strongly” sus-
tainability is anchored in the study and examination regulations, we differentiated
in terms of the context in which the reference to sustainability was found. This was
based on the assumption that the subject of sustainability can be considered to be
“more strongly anchored” if it is mentioned in both the main document and in the
attachment of a set of study and examination regulations.

e Q6: In what context do module descriptions show evidence of a reference to sus-
tainability? V6: Context of the reference to sustainability in the module descriptions
The same applies with regard to the question as to how “strongly” sustainability is
anchored in the module descriptions. This was based on the assumption that the
subject of sustainability can be considered to be “more strongly anchored” if it is
mentioned in the titles, goals, and content of the module descriptions.

The indicator for a reference to sustainability for all six independent variables and
for their various categories was in each case the mention or non-mention of the term
“sustainability”. Following the example of the National Monitoring, the search terms
used were nachhaltig*/sustain® (German, English), from which we also derived the terms
sustainability and (Education for) Sustainable Development (in all noun, adjective, and
separable forms in German (Nachhaltigkeit, nachhaltige, nach-haltig, etc.) and English
(sustainability, sustainable, sus-tainable, etc.)). In the following, the various terms will
be reduced to simply “sustainability”, by which we mean all the terms listed above.
We did not include occurrences where the term “sustainable” was used in the sense
of “long-term” and not in the context of “sustainable development”, in line with the
established understanding—since the publication of the Brundtland Report—of an (at least)
environmentally friendly, economic and socially sustainable form of development that
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aims at intergenerational and intragenerational justice [86]. In contrast to the approach
taken by the National Monitoring [29], we refrained from including the terms “shaping
competency”, “intercultural education” or “environmental education” in our search. (On
the one hand, the search had already been less fruitful in these cases, presumably because
the terms deal with educational concepts and therefore with a meta-level that is usually
only addressed this explicitly in documents reflecting the perspective of education theory.
On the other hand, the search could have been expanded to include a multitude of further
terms, e.g., subjects related to sustainable development, such as health, gender equality, and
climate protection, such as those named in the SDGs and which are dealt with in Education
for Sustainable Development [18,87] or at the meta-level, educational concepts such as
“global learning”. An appropriate limitation of the themes whilst ensuring that students
do address the concept of sustainability in the respective study program without the
term “sustainability” being mentioned would have made it necessary to set up a separate
research project.) The decision to focus on the term “sustainable” /“sustain” therefore
resulted in a very narrow but well-demarcated search criterion.

The design of the present study focuses on sustainability contents at the curricular level
and does not explicitly include the examination of sustainability competencies and suitable
methods/didactical approaches for fostering these competencies. However, the acquisition
of knowledge on sustainability can be assumed with students and future professionals that
have graduated from study programs with sustainability contents; they, therefore, (ideally)
have developed competencies for shaping sustainable (regional) development.

A practical approach to the research: For the collection of data, we first selected the
types of documents, collected all the documents, and narrowed down the documents
used. The selection criteria for the types of documents were based on the approach
taken by the National Monitoring [29]. For the investigation of the reference made to
sustainability in the curricula of all 374 study programs in Brandenburg, we collected
all study and examinations regulations and a module description, i.e., two documents
per study program [75-82] (In the National Monitoring, a further type of document was
considered: “study program description/flyer” [29]. However, the examination of this
type of document was not considered necessary within the scope of this study as it only
arose in exceptional cases and, even then, did not have any influence on the quantitative
results.). These documents are, as a rule, available on the universities” websites; where this
was not the case, we requested the documents from the universities, and they were made
available to us. In cases where we found new or additional documents in the course of
our follow-up research, or where such documents were sent to us by the universities, they
were only taken into consideration if they were of validity for the course of study in the
period during which our research was carried out.

The research period was November 2019 to February 2020. The greater part of the
evaluation work was done in March 2020. The results were then made available to the
Brandenburg universities in the form of a summary of results and a data table. During the
period of five months, from April to October 2020, the results were examined by these uni-
versities and discussed in various academic and application-oriented contexts (especially
regarding findings and limitations) Following the evaluation, the results were made avail-
able to the eight universities. Here, the specific results for the university in question were
in all cases presented in comparison to the overall results for all the universities considered
together. The universities were invited to double-check the data and results. Most of the
universities followed up on this invitation, although there were differences in the way the
results were then put to use internally at the various universities: some universities passed
on the results to others within the institution, some carried out a central review of the data
and, in some cases, the results could only be acknowledged due to limited resources. The
quantitative results of the survey remained unchanged after the review. In addition to this,
the cross-university results were discussed in various application-oriented and academic
contexts: at the State Rectors” Conference with the eight presidents of the Brandenburg
universities (April 2020), with the working group for the anchoring of sustainability in
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Brandenburg universities (with an average of 2-3 delegates per university, May 2020) and
at an international specialist conference on Education for Sustainable Development in
higher education (October 2020). The results of these discussions were incorporated into
the discussion on methods and results.

Two documents were examined and evaluated for each of the 374 study programs
(a set of study and examinations regulations and a module description, making a total of
748 curricular documents). The unit of analysis was established according to the question
being asked in each case: For sub-questions Q1-Q4, the unit of analysis was always the
relevant section of text (with a reference to sustainability) in one and/or both types of
document. For Q5, the unit of analysis was the section of text in the main document and/or
attachment of the study and examination regulations, and for Q6, the section of text in
the title/goal and/or content of the module. Differences in the presentation in terms of
content or in formal terms were taken into account, in particular with regard to the module
descriptions. The documents examined differ in their form, length, and design, depending
on the university in question; this was particularly the case for the module descriptions. In
the case of a university, for example, a summary of goals and content is always included. As
the study had no separation criterion in this regard, relevant occurrences in the evaluation
were always assigned to both categories. The analysis was conducted using the original
documents, whilst the results were recorded in table form in an Excel spreadsheet, and
where positive search results were achieved, a record was kept of the relevant section of
the text.

Quantitative design, cross-university, and university-specific evaluation: The quantitative
evaluation was carried out according to the questions posed. The sample size varied
depending on the question; in Q14 all study programs throughout the state were analyzed
(n = 374), in Q5 those study and examination regulations that make reference to sustain-
ability were analyzed (n = 46), and in Q6 those module descriptions that make reference to
sustainability (n = 112). Later, the results of Q5 and Q6 were again asked in relation to the
total number of study programs (n = 374).

Quantification was undertaken on the level of the units of analysis. Single frequencies
were determined for positive search results throughout all questions on the level of the unit
of analysis. If, for example, Q1 asked if a study program makes reference to sustainability in
a section of text within its curricular documents (unit of analysis), it was only relevant that
it was mentioned at least once, not how often. If with Q5 the question was being addressed
as to whether, at the level of the study and examination regulations, sustainability was
mentioned in the main document (unit of analysis), only the fact that it was mentioned
was considered to be of significance. Whether it was mentioned just once or several times
within the unit of analysis was considered irrelevant for the evaluation.

The results were evaluated both across all universities (one case: federal state) and
for each university individually (eight cases: public universities). The reasoning behind
the quantitative design regarding this cross-university and university-specific evaluation
(and the communication of those results to the universities) lies first and foremost in the
application-oriented interest of the study: The universities themselves can make use of the
results in order to get an overview of the situation within their own institution regarding
the extent to which sustainability is anchored in certain study programs. Using this as a
starting point, strategic considerations can then be made on how things are to go forward
in terms of the anchoring of sustainability in the curricula, the identification of key players,
etc. Furthermore, the universities can in this process find their place in a statewide context
and position their university accordingly. Should comparable studies be carried out in
other federal states, the results could also be used for a cross-state comparison. In this study;,
first, the results were analyzed at the state level across all universities. In a second step, the
specific results of each university were analyzed. (In this paper, only the university-specific
results of Q1 and Q2 are being described; for the remaining questions, the university-
specific results were provided to the universities in question.) Most quantitative results
were depicted in relative terms. As the universities vary in terms of size and number of
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study programs they offer, this approach allows us to present the results in a manner that
is to a large extent anonymized.

3. Results

To follow, we would like to present the results of our study on the anchoring of
sustainability in the curricula of the Brandenburg universities. Quantitative statements
have been made on the percentage of study programs that make reference to sustainability
in their curricula (Section 3.1), at the level of degree awarded (Section 3.2) and the type of
degree (Section 3.3), on the level of anchoring (types of document, Section 3.4), and in the
context of the reference to sustainability, both in the study and examination regulations
(Section 3.5) and in the module descriptions (Section 3.6). Finally, the research question
will be answered (Section 3.7).

3.1. Anchoring of Sustainability in the Curriculum

On average, 30% of the overall number of 374 study programs at Brandenburg univer-
sities showed evidence of some reference to sustainability in their curricula (see Figure 1a).
To arrive at this figure, we drew up a summary of the instances when the search term was
mentioned in the study and examination regulations and/or the module descriptions (for
a differentiated picture, according to whether the term was mentioned in one or both types
of document, see Section 3.4).

In order to view the results in the wider context, i.e., to make a systematic comparison
with other federal states, it would be necessary to carry out the relevant studies. Within the
federal state itself, the findings initially appear to be positive: with a view to the further
structural anchoring of sustainability in Brandenburg study programs, it would seem that
there is already a good foundation that can be built upon.

Differences become clear in the comparison of the university-specific results. If we
exclude “the extremes” (two universities with evidence of reference to sustainability in
either 100% or 0% of the curricula), the picture appears to be differentiated: whilst three
universities achieved results that were at or near the average level for the federal state,
and two further universities were a little below this level, one university was significantly
above the state average, with 63% of their study programs showing evidence of a reference
to sustainability (see Figure 1b).

3.2. Level of Degrees Awarded for the Study Programs

There is approximately the same number of bachelor’s study programs in Bran-
denburg as there are master’s study programs. Both show evidence of a reference to
sustainability in their curricula to an approximately equal extent (see Table 3).

On average, 29% of all master’s study programs and 31% of all bachelor’s study
programs show evidence of a reference to sustainability (see Figure 2a). In accordance
with this, sustainability is addressed to an equal extent in undergraduate studies and
post-graduate studies, thus leading to the development of both basic level knowledge and
specialist knowledge in the field.
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Figure 1. (a). Brandenburg study programs with and without a reference to sustainability in their curricula (n = 374); in

percent. (b). Brandenburg study programs with and without a reference to sustainability (1 = 374) according to university,

from A to H; in percent.
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Table 3. Brandenburg study programs with and without a reference to sustainability according to the level of degree

awarded (n = 374); absolute values.

Level of Degree Number of Study Programs witha  Number of Study Programs without Total
8 Reference to Sustainability a Reference to Sustainability

Bachelor’s 57 126 183

Master’s 56 135 191

Total 113 261 374
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Figure 2. (a). Brandenburg study programs with and without a reference to sustainability according to the level of degree
awarded: Bachelor and Master (n = 374); in percent. (b). Brandenburg study programs with and without a reference to
sustainability according to the level of degree awarded: Bachelors and Master (n = 374) according to university, A to H;

in percent.
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If we consider the university-specific distribution of the study programs with a ref-
erence to sustainability according to the two levels of degree (bachelor’s and master’s
degrees), we arrive at a different picture (see Figure 2b). At two universities (G and H),
there is approximately the same number of bachelor’s and master’s study programs with a
reference to sustainability. At two universities (B and C), the reference to sustainability is
more pronounced in the bachelor’s study programs. At two further universities (A and F),
it is more pronounced in the master’s study program.

3.3. Type of Degree Awarded for the Study Programs

Sustainable development requires all academic disciplines. In order to address the
question as to whether the reference to sustainability is more pronounced in the study
programs of certain disciplines than of others, the data was analyzed with regard to the
types of degree. Firstly, all types of study under- and post-graduate degrees were identified
that are being offered throughout the state (thirteen types of degrees). In the presentation
of results, bachelor and master’s study programs have been grouped according to the
respective type of degree awarded, leaving us with seven types of degrees (see Table 4).

Table 4. Brandenburg study programs with and without a reference to sustainability according to the type of degree, i.e.,
Bachelor/Master (grouped together) of Arts, of Education, of Engineering, of Fine Arts, of Laws, of Science, as well as further
types of master’s degrees (n = 374); absolute values.

Type of Degree Number of Study Programs Number of Study Programs
(Bachelor’s and Master’s with a Reference to without a Reference to Total
Grouped Together) Sustainability Sustainability
Bachelor/Master of Arts 21 83 104
Bachelor/Master of Education 4 39 43
Bachelor /Master of Engineering 23 27 50
Bachelor/Master of Fine Arts 16 16
Bachelor/Master of Laws 1 16 17
Bachelor/Master of Science 62 75 137
Further master’s degrees 2 5 7

Total 113 261 374

At universities in Brandenburg, it was established that, overall, the reference to
sustainability is most pronounced in study programs that lead to a Bachelor’s/Master of
Engineering (46%) or a Bachelor /Master of Science (45%). With further types of master’s
degrees (29%) and for a Bachelor/Master of Arts (20%), the reference to sustainability
was evident to a medium extent and in the Bachelor/Master of Education (9%) and the
Bachelor/Master of Laws (6%), there was little evidence of a reference to sustainability. For
the degree type Bachelor /Master of Fine Arts, there was no evidence of any reference to
sustainability (see Figure 3).

From a purely quantitative point of view, the finding that a high number of science
and engineering study programs make reference to sustainability in their curricula can be
assessed as positive. Both types of degrees include a fairly large number of study programs
(Bachelor /Master of Engineering with 23 study programs with a reference to sustainability
and Bachelor /Master of Science with 62, Table 4).
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Figure 3. Brandenburg study programs with and without a reference to sustainability, according to the type of degree
awarded, i.e., Bachelor/Master (grouped together) of Arts, of Education, of Engineering, of Fine Arts, of Laws, of Science, as well
as further types of master’s degrees (n = 374); in percent.

3.4. Level at which Sustainability Is Anchored: Types of Document with a Reference
to Sustainability

Using the National Monitoring [29] as a starting point, we were interested in establish-
ing the level of commitment that was shown to anchoring sustainability in the curricula. To
follow on from the findings for Q1 (the reference to sustainability in the study programs), a
differentiated analysis of the various types of documents was then undertaken. The ques-
tion was asked as to the “level” at which sustainability was anchored in the curricula—at
the level of study and examination regulations and/or module descriptions? This was
based on the assumption that sustainability can be considered to be more strongly anchored
in a study program if the subject is mentioned in both types of documents; and that this
would imply more commitment to addressing the subject of sustainability.

On average, sustainability is mentioned in both the study and examination regulations
and the module descriptions in 12% of Brandenburg study programs (see Figure 4). Here,
the reference made to sustainability is very pronounced in comparative terms and it can
therefore be assumed that there is a higher level of commitment to the subject. In a further
18% of study programs, sustainability is only mentioned in the module descriptions. Less
than 0.5% of study programs showed evidence of a reference to sustainability in the study
and examination regulations only.
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Figure 4. Reference to sustainability in the study and examination regulations and in the module
descriptions of Brandenburg study programs (1 = 374); in percent.

3.5. Context of the Reference to Sustainability in Study and Examination Regulations

For a more differentiated understanding of the results on the study and examination
regulations, we then looked at whether “sustainability” comes up in the context of the
main document or the document attachment (see Figure 5) (confext meaning the section of
text, i.e., the unit of analysis). A differentiation was made between strong, medium, and
weak in terms of the level of representation of sustainability (cf. Table 2, V4). Of all 46 of
the study and examination regulations with a reference to sustainability, sustainability was
mentioned in the context of both the main document and the document attachment in 26%
of cases; here, we would say that there is a strong representation of sustainability. If it is
assumed that there is only a medium level of representation of the subject of sustainability
where there is only evidence of a reference to sustainability in the main document, then this
would apply to 37% of the study and examination regulations examined. With a further
37%, sustainability was only mentioned in the context of the document attachment; here,
we would say that there is a weak level of representation of the subject.

When putting these results in relation to the total number of study and examination
regulations included in the study [n = 374], we see that sustainability is strongly anchored
in only 3% of the documents, anchored to a medium extent in 5% of cases, and to a weak
extent in a further 5%.
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Figure 5. Context of the reference to sustainability in the study and examination regulations in Brandenburg (n = 46);
mention of the subject in the main document and/or attachment; in percent.

3.6. Context of the Reference to Sustainability in Module Descriptions

A similar approach was used to achieve a more differentiated understanding of the
results on the module descriptions. Across the whole of the federal state, there were
112 module descriptions that contained a reference to sustainability. The context was
differentiated between the title, the goal, and the content of the module (see Figure 6). In
30% of these module descriptions, “sustainability” is mentioned in the title, the goals, and
the content of the module; here we would say that there is a strong level of representation
of the subject. It is assumed that there is a medium level of representation of the subject
of sustainability in the document if it is mentioned in two out of three categories (title
and goal, or title and content, or goal and content). In accordance with this assumption,
it was observed that there is a medium level of representation of sustainability in 34% of
the module descriptions. In 35% of the module descriptions, there is a rather weak level
of representation of the subject, because sustainability is only mentioned in the context
of either the goals or the content of the module. And in just one percent of module
descriptions, sustainability is only mentioned in the context of the title for the module.

When looking at these results in relation to the total number of module descriptions
included in the study [n = 374], we see that sustainability is strongly anchored in 9% of
all module descriptions, anchored to a medium extent in 10%, and to a weak extent in a
further 10% of cases.
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Figure 6. Context of the reference to sustainability in module descriptions in Brandenburg (1 = 112); mention of sustainability
in the title, goal, and/or content of the module; in percent.

3.7. Answering the Research Question

The research question and its sub-questions can be answered as follows: Almost a third
of the study programs of the federal state show evidence of a reference to sustainability in
their curricula (Q1). This was evident to an equal extent between bachelor’s and master’s
degrees (Q2). There was a higher than average incidence of references to sustainability in
science and engineering-based study programs in comparison to other types of degrees
(Q3). In 12% of the study programs in the federal state, it is possible to say that there
is a strong commitment to sustainability in the curricula (through the anchoring of the
subject in both types of document examined, Q4). However, sustainability is only strongly
anchored in study and examination regulations in 3% of cases (Q5), and in only 9% of
module descriptions (Q6).

4. Discussion

To follow, the findings on Q1-6 are being discussed in more detail (discussion of
results). After pointing out the scientific value added through this study with regard to
both its academic and its application-focused research interest, methodical aspects (study
limitations) such as opportunities for future research will be discussed.

Discussion of results: In order to be able to rank and contextualize the cross-university
results on the reference made to sustainability in approx. a third of study programs (see
Chapter 3.1.) in a national context, it is recommendable to conduct comparable studies in
other federal states. With regard to achieving the university policy goal of “Implementing
ESD in (existing) curricula” [1] and the corresponding expansion of study programs, the
working group “Sustainability in Brandenburg Universities” recently agreed on a series of
cross-university measures (assistance with the integration of sustainability into module
descriptions, capacity-building for staff responsible for the study programs and for quality
managers) [47].

With regard to the further anchoring of sustainability in the curricula, there is potential
at some individual universities to expand their offer of study programs in subjects related
to sustainable development. Whether and how the universities decide to proceed is
dependent on a range of factors (including the profile of the university, the university



Sustainability 2021, 13, 3958

22 of 32

development plans, the timeframe and window of opportunity for curricular reforms,
etc.). Stimulus may possibly be provided by the results on the level of degree (Q2) and the
type of degree (Q3); also, with a view to the strategic alignment of the universities in the
region [33,34,88]. In addition, the implementation patterns of Fiselier et al. [24] could be a
helpful continuation for universities.

The cross-universityBellina findings that, across the federal state, sustainability is
anchored to the same extent in study programs that lead to both a bachelor’s and a
master’s degree (3.2. Level of degree, different e.g., Aleixo et al. 2020 [23]) are of interest
with regard to the role of universities in regional development: as universities provide the
necessary academic skilled workers for the regional market [32], this means that specialist
competencies that are relevant to sustainability find their way to the same extent into
the professions that are taken up by skilled workers with a first-level degree (bachelor’s)
as those taken up by those with a more a specialized education (master’s) (As there is a
comparable number of study programs (absolute numbers), it can be assumed here that the
results will also be highly significant in quantitative terms.). With regard to the strategic
future development of the universities, university-specific results are of more interest
and more meaningful: depending on the organization-specific findings, universities may
set themselves the goal of expanding their offer of degree courses in subjects related to
sustainability in terms of both undergraduate (bachelor’s) and post-graduate (master’s)
study programs, depending on which areas have to date shown evidence of weaker
anchoring of sustainability, or the desired focus of the university’s profile.

With regard to the strategic development of universities (cross-university and university-
specific), the findings on the type of degree (Chapter 3.3) with and without reference to
sustainability would seem to be of interest. We were interested in finding out whether
sustainability was predominantly addressed by certain disciplines. The classification
criteria “Type of degree”, which has been selected here, results in the allocation of study
programs within the same discipline (e.g., educational sciences) to various different types
of degree: an education degree may lead to a Bachelor/Master of Education or to a
Bachelor/Master of Arts. A further, more differentiated option for systemization would
be, for example, to assign the study programs to subject groups, as is done in the “Higher
Education Compass” information portal. These groups could be: 1. Agricultural sciences
and forestry, 2. Social studies and social sciences, 3. Engineering, 4. Art, Music, Design,
5. Teacher training, 6. Mathematics, Science, 7. Medicine, Health Sciences, 8. Public
Administration, 9. Linguistics and Cultural Studies, and 10. Economic science, Law [89].
Categorization according to other criteria would have brought further methodological
challenges, in particular with interdisciplinary study programs as it could have resulted in
multiple allocations. The grouping system for the study programs used here, using the
criterion “Type of degree”, allows unequivocal categorization.

While there is an above-average incidence of references to sustainability in science
and engineering-based study programs (see as well the results of the case study of ten
engineering programs of Sanchez-Carracedo et al. 2019 [26]), the results point to unused
potential in terms of the anchoring of (E)SD in the study programs of those types of degree
that have up until now contained no or only very little reference to sustainability. This
also applies with a view to an understanding of the Brandenburg universities as “society’s
engines for innovation” [43] as well as the federal state and university policy goal of
enabling “students and graduates as key shapers of sustainable development” [2]. In order
for students to be able to play an active role in shaping sustainable development, they need
to be provided with sufficient opportunities to develop the specialist competencies required
to shape the future in a more sustainable way. This requires wide-scale anchoring of (E)SD
in university curricula in all disciplines that are of strategic relevance to wide-ranging
sustainable regional development.

There is a particular potential for development in the anchoring of sustainability in the
Bachelor/Master of Arts and the Bachelor/Master of Education. With a total of 104 study
programs, the Bachelor/Master of Arts carries particular weight in quantitative terms
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and covers a wide spectrum of different disciplines (Economic Science, Historiography
and Political Science, Linguistics, Communication Studies and Informatics, Social Science,
Cultural Studies and Religious Studies, Fine Art and Media Studies, Design, Architecture
and Town Planning). The Bachelor and Master of Education are of strategic relevance
as they have an impact across the entire federal state in the area of school education,
in particular through teacher training degrees (concentrated at one university) [see also
27, 28 for comparable findings and recommendations form international research]. The
situation is similar with the Bachelor/Master of Laws (a total of 17 study programs at
two universities) and the Bachelor/Master of Fine Arts (a total of 16 study programs at
one university) as the graduates of these programs play a key role in society. There is an
opportunity in the training of lawyers to put the complex principle of sustainability into
concrete terms and to operationalize it in legal practice. Artists and those working in the
field of culture are not only able to establish sustainable production techniques; they also
develop and create narratives for sustainability and play a central role in helping to shape
society’s perception of sustainability.

The prerequisite for further, subject-specific coordinated anchoring of sustainability
in the curricula is that, in each individual case, a meaningful connection can be created
to the content of the study program and that the university or the faculty in question
have given their fundamental approval and are in support of the process. In response
to the particular need for the integration of sustainability in certain disciplines, there are
already nationwide programs and networks in place to support university development;
for example the training program “LehrN” in Humanities and Social Science [90] and the
LeNA network for teacher training in the German-speaking area [91]. It would be desirable
for such offers of support to be set up (and expanded) and for them to be tailored to the
specific needs of the federal state and the universities.

The results on the level and context of the reference made to sustainability in the
various types of document examined (3.4-3.6) can provide indications as to where stronger
and more binding commitment could be shown to the anchoring of sustainability in
the curricula.

If we look at the level at which sustainability is anchored in the curricula (via ana-
lyzing the type of document with a reference to sustainability) in cross-university terms
(Chapter 3.4), it can be concluded that a strong commitment to sustainability in the curric-
ula is present in 12% of study programs. This could certainly be improved upon by further
anchoring sustainability in both types of documents (module descriptions and study and
examination regulations). Another 18% of all study programs mention sustainability only
in their module descriptions. In order to raise the level of commitment of these study
programs to the subject of sustainability, it is recommended to include sustainability in
the associated study and examination regulations. A further 70% of study programs do
not show any mention of sustainability. In these cases, it might be recommended to start
with the reform of module descriptions, since these reform processes are more flexible in
time and formal procedure. Once a study program has established a topic in its module
description, the groundworks are laid for including in into the study and examination reg-
ulations in the (re)accreditation of the study program. Under 0.5% of study programs make
reference to sustainability in the study and examination regulations only, and not in the
corresponding module descriptions. This striking quantitative result might be explained
the following way: If a topic is mentioned in a study and examination regulation, it is
usually also addressed in the module description since the module description is the more
extensive document, explaining the content of modules of a study program. It is unusual
that a topic is being mentioned in the study and examination regulation, but not in the
module description, hence this irregular quantitative result.

The analysis of the context in which sustainability appears in the study and examina-
tion regulations (Chapter 3.5, context: main document, attachment) showed that there is
“room for improvement”: If we consider the results in relation to the total number of study
programs included in the survey, we see that sustainability is only strongly anchored in 3%
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of the study and examination regulations (anchored to a medium extent in 5% of cases and
to a weak extent in a further 5%). Changes in the level of study and examination regulations
are more difficult to implement since they depend on special competencies of responsible
staff and windows of opportunity in (re)accreditation processes. This is why capacity-
building measures are required that enable staff responsible for the (re)accreditation of
study programs to systematically include (E)SD in study and examination regulations
(e.g., special representatives at faculty /department level or for the whole university). Such
measures have been sparked in individual cases, for example, by the project HochN [16].
For systematic improvement the state level, it is recommended to develop local, long-term
supporting structures.

If we look at the context in which sustainability appears in the module descriptions
(Chapter 3.6, context: title, goal, content) in relation to the total number of study programs,
we found that the subject is strongly anchored in 9% of all module descriptions (anchored
to a medium extent in 10% of cases and to a weak extent in a further 10%). Again,
capacity-building measures are recommended in order to strengthen the role and systematic
anchoring of sustainability in module descriptions. As mentioned above, the working
group “Sustainability in Brandenburg Universities” [1,47] recently agreed on the measures
to provide assistance in the integration of sustainability into module descriptions. With
regard to the applied research method, one needs to bear in mind, that module descriptions
show structural differences in form, length, and design (see also 14). In the present study,
we consider the quantitative findings to be very reliable; however, these specifics need to
be considered when applying the method in future studies. Additionally, including and
strengthening sustainability in module descriptions needs to take the structural specifics of
each study program and university into account.

In accordance with these results, there is potential for development, in particular,
if we assume that “extensive anchoring of (E)SD is [ ... ] found where there is a high
level of commitment in the modules of the respective study and examination regulations
and module descriptions” [29] (p. 219). Based on our findings we are not able to draw
conclusions with regard to the other condition mentioned in the National Monitoring, a
“comprehensive offer of modules in the study programs” (ibid.). Although these were
indeed recorded where possible, they were not evaluated in quantitative terms. In the
future, this could be of interest for those study programs that are keen on making qualitative
improvements to their offer of ESD-focused degrees [16]. At this point, the further use of
the results for constructive purposes can best be done in a university-specific context.

Furthermore, it is to be assumed that there is strong anchoring of ESD in competency-
based and practice-oriented learning settings [3,10,16,32,35,40,46,54]. The systematic iden-
tification of these learning settings throughout all universities at the state level will require
further research. Our study can offer a database and a starting point for such research
by looking at those study programs dealing with sustainability. However, one needs to
take into consideration that a merely quantitative survey of these learning settings is not
possible. With regard to stronger anchoring (E)SD in the curricula, it would therefore
appear to be expedient to create offers to support those responsible for the study programs
with the further development of the curricula keeping in mind learning settings such
as these (accompanied by offers of coaching and higher education didactic seminars for
teaching staff). In this way, important competencies can be fostered at the universities, in
terms of both staff training and the development of organizational competencies, which
will enable all (present and former) members of the university to play a part in shaping the
regional process of transformation towards sustainability, both in individual terms and as
an institution.

In accordance with the research framework, the results do not provide information
on how universities specifically influence regional developments. However, the results
can help to clarify the role of universities in regional sustainability transformation and can
provide starting points for the strategic orientation of universities [34,88]. With the equally
strong anchoring of sustainability in bachelor’s and master’s degree programes, skills in the
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field of sustainability can be assumed among both undergraduate and more specialized
professionals, which is a basic prerequisite for sustainable regional development. In
order to promote a regional sustainability transformation, it is necessary to anchor Higher
Education for Sustainable Development in the curriculum across all disciplines. How the
development of competencies for sustainable development will reflect in future regional
actors and concretely in regional sustainability projects remains to be investigated [33]. For
further university development and the strategic orientation of Brandenburg’s universities
as drivers for regional sustainability transformation, these results and the further starting
points for comprehensive ESD monitoring in Brandenburg provide a basis for orientation.

Scientific value-added: The results of this study contribute at the federal state level
(Brandenburg) to the National Monitoring of the anchoring of ESD in the area of higher
education [29]. The method used was transferred to the federal state level and an excerpt
(document analysis of curricula) was examined in depth. Firstly, this means that we now
have, for the first time, a set of comprehensive findings on the status in terms of the
anchoring of sustainability in the curricula of a federal state (Brandenburg). Secondly, the
methodological approach used is suitable for use in other federal states. The adaptations
undertaken here complete the results of the National Monitoring to the extent that all
the universities and study programs of a federal state were included (Q1) and, as well as
the undergraduate bachelor’s study programs, the more specialized study programs of
the master’s degree were also included in the study (Q2). Furthermore, we now have a
comprehensive and differentiated set of results on the various fields of study (and types
of degree) in which sustainability is anchored (Q3). The differentiated examination of the
level and context of the reference to sustainability in the various types of document (Q4-6)
can also provide indications as to how extensively the theme is anchored in the curriculum
and with what level of commitment.

Furthermore, the results can provide stimuli for the further development of the
universities in Brandenburg and can support the universities in their strategic alignment as
active drivers of sustainable regional development. The working group on the anchoring
of sustainability in the Brandenburg universities [1] has suggested that Brandenburg
could be further developed as a location for a diverse range of sustainability-related
degrees [47]. With this vision in mind, cross-university and university-specific measures
could be developed to help to anchor sustainability in the curricula, and the results of
this study can make a useful contribution in this respect (similarly as, for example, the
EDINSOST project [26-28,92]).

Study limitations: It should be pointed out that the results of this study do not al-
low any statements to be made on either the sustainability-related teaching practice at
the universities [16] or on sustainability management in further areas of activity of the
universities (such as in governance, research, transfer or operation). There are countless
examples of good practice and innovative approaches in these areas that are not portrayed
using the study design that has been selected here, but which are of key importance for the
sustainable development of the university and for sustainable regional development.

In this study, we worked with tightly defined search terms that could be clearly demar-
cated. It is to be assumed that some study programs may not have been included because,
although they deal with sustainability, they did not describe it in precisely these terms. It
is possible that the reason for the more pronounced level of reference to sustainability in
engineering and science-based study programs was the fact that the German (and Euro-
pean) understanding of sustainability places the focus on the environmental aspects of the
subject [10,22]. Topics covered within the theme of sustainability tend to be environmental
topics, such as climate protection. For one thing, people are not yet sufficiently aware of
the social and economic dimensions of sustainable development (in accordance with this,
there could perhaps be more focus on the development of an integrated understanding
of the three dimensions of sustainability) [93]. For another, it is possible that subjects
such as health, education, gender equality, and decent working conditions are even more
seldom seen in the context of sustainable development. The latter allows us to assume, by
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implication, that in many study programs, students are in fact already addressing subjects
and issues relating to sustainable development, but these topics are not (yet) being dealt
with in reference to the concept of sustainability.

Future research: In order to obtain a more complete picture as to which study programs
show evidence of close links to the concept of sustainability or address the subject of
sustainability, future studies could try expanding the analysis to further search terms.
These would need to represent topics relating to sustainable development, such as health,
gender equality, climate protection, etc. Narrowing down these topics and terms will
certainly present a challenge, but the topics formulated in the SDGs could perhaps offer a
good starting point [22,23]. On the meta-level of the educational concept, the original and
the expanded set of terms used in the National Monitoring [29,31] could be made use of
again and expanded to include further concepts.

The documents analyzed in the present study contain rich information which can
be further analyzed, e.g., by using exploration or correlation analysis in order to detect
trends of the content of these documents. Interesting questions would be: Can we detect
correlations between certain variables (e.g., V2 level of degree and V3 type of degree); which
topics of sustainable development are being addressed (e.g., such as health, gender equality,
climate protection, etc.) and in which context; is sustainability mentioned in the context
of certain learning settings (e.g., practice-based settings, field trips, etc.); do sustainability
studies take place in compulsory or elective modules, in introductory or advanced modules,
in disciplinary or inter-/transdisciplinary settings, etc. [15,16]. Furthermore, it would be
interesting to expand the analysis by including other document types (e.g., course catalogs,
websites, etc.).

Regarding the successful implementation and further integration of (E)SD into higher
education curricula at the state level, it would be very promising to further investigate
this studies’ findings against the newest international results on drivers and barriers of
implementing sustainability curricula [94]. If looking at the state of implementation of ESD
in Higher Education in the state of Brandenburg beyond the curricular level (e.g., analyzing
mission statements, capacity-building opportunities, etc.), it would be highly desirable to
adapt the method of the National Monitoring on ESD implementation to specific structures
at the state level [29-31].

5. Conclusions

With this study, we now have, for the first time, a set of comprehensive findings on
how the issue of sustainability is anchored in higher education curricula of a federal state
(Brandenburg). These can contribute to systematic and more wide-scale monitoring on
a national level. The research approach in this study was developed out of the National
Monitoring on Higher Education for Sustainable Development. The analysis of curricular
documents was transferred from the national to the state level and, therefore, is suitable for
future application in other federal states. The adaptions that were undertaken in this study
relate to the collection of the total amount of empirical units and their in-depth analysis. By
looking at all study programs at the state level, all curricular documents available from the
two document types—study and examination regulations and module descriptions—were
collected and analysed according to six variables.

Moreover, this study has a very application-oriented interest. Universities and min-
istries of the state of Brandenburg, Germany have committed to both sustainable regional
development and to permanently integrating (Education for) Sustainable Development into
the higher education system at the state level. The working group for the anchoring of “Sus-
tainability at Brandenburg Universities” has suggested the further development of the state
as a location for a diverse range of sustainability-related degrees. The role of sustainability
in higher education curricula is crucial to future regional development, with students and
alumni being the academic skilled professionals that shape the region in the future. All
(1) study programs were analyzed regarding the appearance of the term sustainability in
their curricular documents. The analysis of the (2) level of degree showed that sustain-
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ability is anchored to an equal extent in both bachelor’s and master’s study programs.
With the equally strong anchoring of sustainability in bachelor’s and master’s degree
programs, one can assume that both undergraduate and more specialized professionals
at the graduate level have knowledge on sustainability, which is a basic prerequisite for
sustainable regional development. Given the university-specific differences of these results,
recommendations for the future strategic development of respective universities would
depend on which level of degree has, to date, more potential of anchoring sustainability,
and on the desired focus of the university’s profile. The analysis of the (3) type of degree
showed that sustainability is anchored to an above-average extent in study programs
in the fields of science and engineering. Regional sustainability transformation requires
(Higher Education for) Sustainable Development in the curriculum across all disciplines.
Therefore, disciplines and subjects of Humanities and Social Science have the potential to
relate their curricular contents more strongly to the concept of sustainability. This applies
especially to Bachelor/Master of Arts and of Education due to their quantitative weight
and strategic relevance in the region, as well as to Bachelor/Master of Laws and Fine Arts.
The differentiated examination of the level and context of the reference to sustainability in
the various types of documents shows areas of opportunity for strengthening the topic
within the curricular documents. The analysis of the (4) level of anchoring of sustainability
in the curricula showed that 12% of study programs in the federal state make reference to
sustainability in both document types. This is considered to be a strong commitment to
sustainability at the curricular level. There is potential for strengthening the commitment
for that 18% of study programs that refer to sustainability only in their module descriptions
by also including the topic into the study and examination regulations. For the other 70%
of study programs, integrating sustainability in the module descriptions seems to be a
recommendable first step. The specific examination of each of the two document types
indicates how extensively sustainability is anchored in the curriculum. The analysis of the
(5) context in study and examination regulations showed that sustainability is strongly
anchored in 3% of these documents at the state level (sustainability reference in both main
document and attachment). The analysis (6) context in module descriptions showed that
sustainability is strongly anchored in 9% of module descriptions (sustainability reference
in both title, goal, and content of the module description). These findings indicate that
capacity-building measures would be recommendable for staff at those study programs
that want to anchor sustainability more extensively in their curricular documents; e.g.,
staff responsible for (re)accreditation of study programs or for the (further) development
of module descriptions.

Universities in the state of Brandenburg have many more sustainability-related activi-
ties at the curricular level and beyond that are not captured by this study and which can
be the subject of future research. The findings of the present study can be a starting point
for cross-university and university-specific measures for further anchoring sustainability
in the curricula. They can support the universities in clarifying their role in regional sus-
tainability transformation and in their strategic alignment as active drivers of sustainable
regional development.
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