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ABSTRACT

Sustainable development issues are characterised by their multidisciplinary character, and the
fact they are not merely an academic exercise but pertain to real-world problems. Academic
sustainable development curricula should therefore not only focus on developing the analytical
and research skills and theoretical and professional knowledge of their students; they should
also include real-world learning opportunities in the curriculum. This paper evaluates the
added value and constraints associated with a specific type of real-world learning called
transdisciplinary learning, based on the experiences with three courses from the undergraduate
and graduate Environmental Sciences curriculum of Utrecht University, the Netherlands. In
these courses, students carry out a small multidisciplinary research project or a consultancy
project for a real-life client. It is concluded that transdisciplinary courses have clear added value
for students, involved stakeholders, and the university alike, making them an essential part of
the sustainable development curricula. The main constraint is the balance between academic
quality (grading) vs stakeholder satisfaction. Although time investments for adequate problem
definition with clients may constitute a constraint for university supervisors, it has the potential
added value of sparking research cooperation with societal stakeholders, and internships
and employment opportunities for graduates. Copyright © 2013 John Wiley & Sons, Ltd and
ERP Environment.

Received 6 December 2011; revised 26 March 2012; accepted 27 August 2012

Keywords: sustainable development; curricula; real-world learning; higher education; students; societal stakeholders; university

Introduction

USTAINABLE DEVELOPMENT IS CHARACTERISED BY ITS MULTIDISCIPLINARY CHARACTER, SINCE SUSTAINABLE DEVELOPMENT
issues show large complexity as a result of mutual interactions between social, economic, and biophysical
systems. Therefore, education for sustainable development should not be an academic exercise but rather
be addressing real-world problems. Traditional scientific approaches tend to focus on different disciplinary
aspects of a problem in isolation, using an ‘objective’ analytical perspective. In contrast, it has been argued that
sustainable development issues are in need of a ‘Mode 2’ or ‘Post-Normal Science’ approach, in which there are
multiple legitimate perspectives, related to values and world views of individuals or groups (Van Egmond and
De Vries, 2011), while the full complexity, including its uncertainty, should be part of the scientific analysis
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(Funtowitz and Ravetz, 1993; Hessels and Van Lente, 2008). Sustainability science seeks to combine the production of
knowledge in academia and the requests for knowledge to solve complex problems with transdisciplinary research
activities (Scholz et al., 2000, 20006; Tress et al., 2005, Godemann, 2008; Pohl, 2008). Acknowledging the diversity
of definitions of the terms multidisciplinary, interdisciplinary, and transdisciplinary (Mitchell, 2005; Tress et al.,
2005; Godemann, 2008; Pohl, 2008; Schmidt, 2008; Jones et al., 2010), we define transdisciplinary studies as studies
that both integrate academic researchers from different disciplines, and integrate academics with non-academic
participants such as land managers, policymakers, and the public, to create new knowledge and research a common
goal (Tress et al., 2005).

Academic environmental science and sustainable development programmes aim to develop students’ competencies
for working on these complex real-world problems. Therefore, programmes should not only focus on developing
the analytical and research skills and theoretical and professional knowledge of their students, but should also include
exercises aimed at developing complex problem-solving skills as well as the ability to collaborate successfully with
experts and stakeholders (Runhaar et al., 2005; 2006; Barth et al., 2007; Vincent and Focht, 2009; Bootsma and
Vermeulen, 2011; Altomonte et al., 2012). This can be realised by including real-world case studies and projects
in the curriculum. Different types of courses and approaches with different goals have been reported, which can
roughly be categorised into three types.

First, activities can be aimed at ‘bringing the real-world into the classroom’ (Brundiers et al., 2010), e.g. by
inviting guest lecturers from industries, governments, or NGOs to present and discuss an actual case from
their working practice with the students or by having students analyse and discuss historic or recent cases,
for example, the Harvard Case Study Approach (Steiner and Laws, 20006). Moreover, simulation games (e.g.
role-playing games or computer games) of real-world cases are potentially effective tools for learning, because
they offer a ‘collaborative effort of new knowledge, application in action, in a social setting and emotional
involvement’ (Hofstede et al., 2010; Baumgartner, 2012). These activities enable students to gain insight into
the complexity of sustainability problems. Working on case studies and simulation games enables them to practice
analysing complex, multidisciplinary problems (with uncertain information), and to develop collaborative skills for
group work.

Second, students can go out of the classroom and observe sustainability issues in the field and meet and talk
with stakeholders (‘visiting the real-world’, Brundiers et al., 2010). In the context of sustainability education,
these types of activities can make an important contribution to increase students’ understanding of different
perspectives on and dimensions of sustainability. Examples are the Farming the Future course of RMIT University,
Melbourne (Alvarez and Rogers, 2006) and the STEM approach of Central Connecticut State University (Clark and
Button, 2011).

Third, students can be exposed directly to the multifaceted and complex character of real-world problems through
internships or transdisciplinary projects (‘engaging with the real-world’; Brundiers et al., 2010). The most well-known
example in the context of education for sustainable development is the Transdisciplinary Case Study approach
developed by ETH Ziirich; a hybrid combining learning, research, and application used to learn competencies
and skills necessary for research in problems of sustainable development (Scholz et al., 2006; Stauffacher et al.,
2000). This approach has inspired a number of programmes in Europe and the USA to introduce comparable courses
(Steiner and Posch, 2006; Polk and Knutsson, 2008; Brundiers et al., 2010). This type of experiential learning is not
unique to sustainable development education. In the context of business education, for example, these projects are
often referred to as ‘student consulting’ (Sciglimpaglia and Toole, 2010).

Transdisciplinary case studies can add high value to academic sustainability programmes as well as to the
stakeholders involved (Scholz et al., 2006). However, the introduction of such case studies in an academic
educational programme is not without potential downsides. Complex real-world sustainability problems, especially
when confronted by demanding stakeholders, can be quite challenging and de-motivating to students (Holden
et al., 2008). Additionally, stakeholders may not be open to the advice of students (Kearins and Fryer, 2011)
and may also be reluctant to share corporate information necessary for the case study, which may seriously
hamper both the student’s motivation and progress. Similarly, stakeholders involved run a risk because they
may have limited influence on the end-product and may end up with an outcome with limited added value.
Before integrating transdisciplinary learning in often time-constrained academic curricula, risks and benefits
at the approach should therefore be carefully evaluated.
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The aim of this paper is to identify and evaluate the added value and constraints associated with transdisciplinary
learning, based on the experience of three transdisciplinary courses from the undergraduate and graduate
environmental sciences curriculum at Utrecht University.

Approach

First, we provide an overview of all courses with real-world cases in Environmental Sciences, Utrecht University.
These courses have been classified according to the three categories distinguished by Brundiers et al. (2010): (1)
bringing the real-world into the classroom, (2) visiting the real-world, (3) engaging with the real-world. For the three
courses used as examples of real-world transdisciplinary case studies, the main characteristics are described to
provide the reader with a contextual background.

Second, we evaluate to what extent the three courses can be considered as ‘good examples’ of sustainability
research education (Brundiers and Wiek, 2011). Brundiers and Wiek (2011) developed a framework of requirements
for an ‘ideal’ setting for sustainability research and education. According to this framework, sustainability education
projects should meet requirements concerning the content of the project, the outcomes, and the process. For
reasons of compactness, we aggregated the seven original requirements into these three categories. We will
score the three transdisciplinary courses on these criteria concerning the content of the project, the outcomes
and the process.

Third, we discuss the main factors determining added value and constraints of these types of courses for
students, the university, as well as for the involved stakeholders. The factors are based on analyses of course
evaluations and alumni research (students) and formal and informal evaluations of courses with stakeholders
and university lecturers (stakeholders and university). Finally, we evaluate the added value of transdisciplinary
learning experiences to academic sustainable development curricula.

Results

Courses with Real-World Cases in Environmental Sciences, Utrecht University

Utrecht University is one of the oldest and the largest universities in the Netherlands. It was founded in 1656, and
consists of seven faculties with around 7500 staff members. Approximately 30 ooo students participate in one of
45 undergraduate and 167 graduate programmes. The University has offered courses in Environmental Sciences
for over 3o years (since 1978) and degrees in Environmental Studies/Sciences for over 20 years (since 1989; Bootsma and
Vermeulen, 2011). As a result of the Bologna process in which European countries agreed to work on a more harmonised
curriculum structure, since 2002 Utrecht University has offered a Bachelor’s programme in Environmental Studies
and Environmental Sciences, and a Master’s degree in Sustainable Development. This MSc programme consists of
an integrated part and four specialisation tracks, of which two tracks have a natural science focus and the other two have
a social science focus. The focus of the programme has broadened from environmental science to sustainability science
in recent years.

Analysis of the courses offered with respect to their input of real-world cases shows the following results with
respect to the three types distinguished by Brundiers et al. (2010).

Type-1 Courses — Bringing the Real-World into the Classroom

In all courses in the curriculum, real-world problems are addressed in the classroom by discussing and analysing
real-life cases presented by guest lecturers from industries, governments, and NGOs. In a number of courses,
simulation games mimicking real-world cases are included in the programme, such as the Environmental Impact
Assessment Game, a role-play game in which an Environmental Impact Assessment procedure is simulated, and
Fishbanks, a role-play game developed by Dennis Meadows in which management of common pool of resources
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and the consequences of stakeholders’ choices for sustainability of fish populations are simulated. This game allows
students to experience the ‘tragedy of the commons’, and the way human nature leads us to look at the short term,
and in so doing, can destroy resources critical for long-term survival. Another example is in the course Evaluation
and Design of Environmental Policy, in which students work in a virtual online consultancy firm (Viboa), doing a
policy evaluation project, based on real-life examples, but in an artificial online situation with prepared discussions
with clients and policymakers.

Type-2 Courses — Visiting the Real-World

Many courses have included one or more excursions or field trips in the programme to organisations and regions
related to the theme of the course. Just two examples are an excursion to the Dutch House of Representatives in
the context of a course on public administration, and excursions to water boards and field sites in the context of a
course on integrated water resources management. During these excursions students see and hear about real-life
sustainability issues and interact with stakeholders involved, mainly by information exchange.

Type-3 Courses — Engaging with the Real-World

In the 1980s and early 1990s, these courses were conducted in a trans-academic setting, in cooperation with the
Province of Utrecht. This stakeholder was involved in defining the cases, and in providing necessary data and
information through interviews. In the early 199o0s, this trans-academic approach was abandoned, mainly because of
time constraints of the academic staff and of changes in the Provincial organisation. In the following years, the
trans-academic setting was simulated by a role-play, in which the professors acted as the stakeholder (i.e. a Water
Board). In recent years, a number of projects in which students engage with the real-world have been reintegrated in
the curriculum. The first example is in the Environmental Consultancy Project, in which groups of 6-8 undergraduate
students from the Environmental Science and Environmental Studies programmes act as a consultancy company to
advise a stakeholder on an actual sustainability problem. In the second example, the Sustainable Business Case, small
multidisciplinary groups of 3—4 undergraduate students apply the knowledge they have acquired to conduct research in
companies and provide these companies with advice on steps towards a more sustainable business performance. In the
third example, the Transdisciplinary Sustainability Case Study, graduate students enter the transdisciplinary arena and
are confronted with a real-world problem of a real-world client. Students from the 4 master programme specialisation
tracks form multidisciplinary groups to analyse the client’s multidisciplinary sustainability issue, each from their own
specific background. They have to integrate their specialist analysis and advice with that of students with different
specialisations, and with the tacit knowledge of stakeholders. The main characteristics of these three courses are
summarised in Table 1. Finally, students can get extensively engaged in real-world problems by performing part of their
MSc thesis research as an internship at a relevant organisation.

Are These Courses Good Examples of Sustainability Research Education?

Table 2 summarises the extent to which each of the type-3 courses meets the requirements of good examples of
sustainability research education as determined by the adapted framework of Brundiers and Wiek (2011).

Content

Requirements

According to Brundiers and Wiek (2o11), if the goal of the learning experience is to engage students in real-world
sustainability problems, then the cases addressed should have elements of long-term dynamics, cross-domain and
cross-scale complexity, complex cause-effect structure, spatial and temporal specificity, urgency and harmfulness.

Analysis
Our analysis shows that with respect to content, the cases in the Environmental Consultancy Project and the
Transdisciplinary Case Study can be considered good examples of actual sustainability problems, because of their
relatively complex character, and spatial and temporal specificity. Examples of projects are:

Sustainable water management in the city of Utrecht; The use of biomass for energy production in Utrecht; and Involvement
of businesses in the transition into a sustainable urban area. However, stakeholders are reluctant to bring in more
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high-stake sustainability problems. Most of the cases brought in by the stakeholders are aimed at testing new ideas
or gaining advice about subjects for which no budget is available. The scope of the different cases of the Sustainable
Business Case course is generally more practice and solution oriented. The cases vary from predominantly technical
questions (e.g. Life Cycle Analysis of using plastic packages for the companies’ ink cartridges) to predominantly
social scientific or management questions (e.g. Expectations of stakeholders regarding the companies CSR) to
questions with an integrated and strategic character (e.g. Companies’ strategy to become more sustainable and
environmentally friendly).

Outcomes

Requirements

Transdisciplinary courses have double aims: acquiring a learning outcome for the students involved and developing
workable solutions for the practical problem of the societal stakeholder(s). Projects should allow students to develop
their competencies in all relevant domains, including problem-oriented and conceptual knowledge, methodological
knowledge, the ability to link knowledge to action and interpersonal and collaborative skills. Moreover, the
trans-academic setting of the project should enable students to analyse a sustainability problem and develop
response and mitigation strategies in collaboration with stakeholders. This helps students recognise they are
not only ‘subjects of education’, but also real-world stakeholders who — through their decisions — contribute to
shaping the present and future of society. From the content perspective, projects can be considered successful
examples of transdisciplinary cases if they generate workable solutions for the client.

Analysis

Our analysis reveals that all three courses meet the requirement with respect to outcomes for the students, as
they allow students to apply problem-oriented, conceptual and methodological knowledge and to develop their
interpersonal and collaborative skills. Despite the possible limitations for direct applicability of the results of
students’ projects (e.g. exploratory nature of the cases, limited experience of students, the short time span of
the course) learning outcomes in terms of a real life consultancy situation can still be evaluated. Next to general
academic writing skills (e.g. report structuring, problem description, and writing), delineation of the subject
and research questions in collaboration with the stakeholder, writing a customer oriented advice (which is attuned
to the stakeholders’ wishes, needs and action perspective) are learning outcomes that are specifically evaluated.
Furthermore, it is possible to assess specific skills needed for transdisciplinary work. In the Environmental
Consultancy Project for instance, an evaluation of personal and group functioning by each of the students is part
of the assessment. This evaluation is based on theory about cooperation and multi- and transdisciplinarity. In a
limited number of cases, the solutions proposed by the students are being applied in practice. In the case of
the Sustainable Business Case afterwards more than two-thirds of the companies have stated that they took next
steps in line with the advice students gave them. Sometimes this implies real investments in facilities or activities;
in other cases, it implies further elaboration of a suggested alternative.

Process

Requirements

Mutual learning of all involved stakeholders is often reported as an important outcome of transdisciplinary research
projects (Scholz et al., 2000). The willingness to adopt and implement solutions developed in the project increases
when the involved stakeholders request help from the university, when stakeholders and academics take collaborative
ownership and when stakeholders are involved in the course project throughout the entire research process
(Scholz et al., 2000; Muhar et al., 2000). Faculty involved in the project should be flexible and adaptive and willing to
go beyond disciplinary boundaries. In return, lecturers may increase their own sustainability knowledge from their inter-
actions with students and in particular with practitioners from the real-world (Muhar et al., 2006; Holden et al., 2008).

Analysis
In all three courses, the involved stakeholders are invited to submit a project or case. Thus stakeholders are involved
from the start. In the Sustainable Business Case (which only lasts four weeks half-time), students discuss their plan
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with the stakeholder at the start of their project, closely work with the company during the project and report and
present the analysis and solutions at the end via a poster presentation in a workshop and on paper in a short
report. In the other two courses, the involved stakeholder(s), students and professors discuss progress more
frequently during the project, although the feedback of professors and stakeholders is most intensive in the
MSc course Transdisciplinary Case Study.

Added Value and Constraints of Transdisciplinary Course Projects

Table 3 shows the added value and constraints of the three courses from the perspective of the students, stakeholders
and university.

Students’ Perspective

Students perceive the contact with real stakeholders as highly motivating and consider these courses as valuable
addition to the curriculum. They experience that they are able to translate the knowledge they gained so far into
applicable solutions and get a good sense of how stakeholders ‘in the field’ respond to this knowledge. For them
itis also a first encounter with possible future employers. However, they also experience drawbacks to this approach,
which in some cases are de-motivating. An important constraint from the students’ perspective is the tension
between expectations and wishes of the client versus the expectations and grading from the side of the university.
Whereas the client prefers a report on workable solutions, the university requires the report to have a sufficient level
of scientific analysis. Regarding the development of their interpersonal and collaborative skills, some students do
not appreciate group challenges and have difficulty coping with differences in the level of ownership and initiative
between group members. Furthermore, these projects have a high working load, which is not always appreciated by
students given they are supposed to enroll in two courses during the same period. Finally, in some cases working
with Dutch stakeholders causes language problems for non-Dutch students since many documents needed for

Added value Constraints

Students . Highly motivating
. Valuable addition to curriculum

- Alumni: most valuable part of curriculum

. Expectations and wishes client vs. grading

- Group size (>6)

. Difficulty with (differences in) delineation of
subjects

- Not all students take ownership and initiative

- High working load

. Language

Involved Stakeholders

University

. Products are actually used (in some cases)

. Student groups give ongoing (sleeping) projects/

processes a boost

. Theoretical underpinning of cases; exploration of

new ideas

. Most are positive: involvement for several years
. Valuable learning experience for students,

therefore important part of the curriculum

. Outreach: let potential employers experience

capabilities of our (future) graduates

. Measurable societal impact
. University stays on top of requirements from

society

. Can lead to follow up in research: mutual profit

teaching and research

. Time of course too short to solve complex

practical problems or collect data

- Reluctance to bring in acute problems because of

(expected) risk quality

. Expectations and wishes client vs. grading

. Time consuming

. Tension academic quality (grading) vs. stakeholder

satisfaction

Table 3. Added value and constraints of the transdisciplinary courses, from the perspective of students, stakeholders and the university
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the project are in Dutch. These language problems mainly occurred in the MSc Transdisciplinary Case Study
course, in which on average, 37% of the students have a non-Dutch nationality. Overall, students appreciate the
real-world engagement offered by the courses. The added value of these transdisciplinary courses is appreciated
even more by alumni, who, after working in real-life situations, consider them among the most valuable experiences
of their academic training.

Stakeholders’ Perspective

For the majority of the involved stakeholders, transdisciplinary cooperation has positive effects, which is reflected in
their willingness to participate during consecutive years. In some cases, the added value for the stakeholders is clear
if the solutions produced by the students are actually feasible for their organisation. In the Sustainable Business
Case course during the last five years, we have worked with 75 companies asking for student input, of which 21 have
returned at least once during this period, one of them twice and five of them in four of the five opportunities. Most
of the participants are larger companies. Many come from small or medium-sized companies with limited resources
for addressing environmental concerns.

In some cases, stakeholders report as an added value that the involvement of student groups gives ongoing
and sometimes sleeping projects a boost. Moreover, they appreciate the theoretical underpinning of cases and the
exploration of new ideas by the students.

A constraint of the current set up for the course projects is that the time of the course is too short (only four to ten
weeks half-time) to really solve complex practical problems or to enable sufficient data collection. In some cases,
stakeholders are reluctant to bring in acute problems because of (expected) end-quality risks related to involvement
of inexperienced students (especially undergraduate students). Finally, involved stakeholders also report experiencing
tension between their own expectations versus the grading requirements of the university.

University Perspective

The most important added value of the transdisciplinary course projects is that they provide valuable learning
experiences for students and therefore are an important part of the curriculum. The contact with stakeholders also
enables the university to stay on top of what society expects of graduates’ competencies. Moreover, the projects
provide societal stakeholders an opportunity to experience the capabilities and quality of our students. In a
number of cases, students return to the stakeholder’s organisation to perform an internship or become employed.
In some cases, the cooperation between the involved professor and the societal stakeholder will lead to a cooperative
commissioned research project as a follow up, thus resulting in a beneficial effect on teaching as well as research.
On the other hand, the organisation and supervision of the transdisciplinary courses is a time consuming exercise
(more time consuming than the preparation of a ‘regular’ course), which can be considered a major constraint from
the perspective of the university. Finally, the tension between academic quality (grading) and stakeholder satisfaction
is perceived as a constraint on this approach by the University as well.

Discussion

According to Brundiers and Wiek (2011), if the goal of the learning experience is to engage students in real-world
sustainability problems, then the cases addressed should have characteristics of actual sustainability problems.
Moreover, projects should allow students to develop workable response and mitigation strategies for the problems
at hand. Our analysis shows that, within the context of our courses, it is not realistically possible to meet all these
requirements. Generally, our courses contain two types of case problems. In one type, complex sustainability
problems are reduced into clearly delineated sub-problems of a more technical nature, thereby increasing the
chances for students to come up with solutions that are of immediate added value to the stakeholder. This is
especially the case in the Sustainable Business Case course. For the other type, especially in the Environmental
Consultancy Project and the Transdisciplinary Case Study courses, sustainability problems with a higher level
of complexity are addressed. In most of these cases, the level of complexity is too high and the time span is too
short in order to develop workable solutions. Usually, subjects are brought in to test new ideas or to gain advice

Copyright © 2013 John Wiley & Sons, Ltd and ERP Environment Corp. Soc. Responsib. Environ. Mgmt. 21, 155-166 (2014)
DOI: 10.1002/csr



164 M. C. Bootsma et al.

about subjects for which no budget is available. Annually, a number of students carry out follow-up projects in an
internship, which more often leads to workable solutions.

According to the evaluative scheme by Brundiers and Wiek (2011), none of these courses fully meets the
requirements for engagement with a real world sustainability problem. Whether this is considered problematic
will depend strongly on the learning outcomes defined for the specific course in the context of the rest of the
curriculum. In our view it is not problematic if a specific course does not fulfil all criteria as long as the requirements
are sufficiently met at the level of the whole curriculum. Sustainable development curricula should contain an optimal
mix of real-world learning opportunities, including transdisciplinary exercises in collaboration with societal
stakeholders (potential employers).

We have noticed in several of our courses a tendency of newly involved stakeholders to be reluctant to bring in
more acute sustainability problems because they fear a quality risk when students are involved. Practically in some
cases, this results in assignments that are not well thought-through, and which may not have immediate applicability
within the stakeholder’s organisation. This may undermine student motivation, as has been indicated in the student
evaluations of the Environmental Consultancy Project. Part of the solution may be longer term involvement of
stakeholders in the course through which they may gain trust in the performance of students and their supervision
by professors. Many of the stakeholder organisations involved in our three courses have expressed such commitment
after participating in them. Stakeholder evaluations of the Sustainable Business Case course showed that on average in
the last 3 years 61% of the companies were willing to receive another group of students the next year, while another
33% would possibly be willing to (depending on the conditions next year) and only 6% were not willing. In the
Environmental Consultancy Project some of the stakeholders (municipality, Provincial government) have been
involved in the course for several consecutive years.

The success of transdisciplinary courses largely depends on early and active involvement of professors with
stakeholder organisations. However, the expectations and wishes of the client (societal stakeholder) with respect
to the development of applicable solutions on the one hand, and the requirements of the university regarding
academic quality and the need of grading on the other hand, creates a tension, felt by students, stakeholders
and university supervisors alike. A main reason for this tension is the limited time span of 4 to 10 weeks in which
the project has to be completed, which is dictated by the university course schedules. This requires investment of
time outside the course schedules, which may pose organisational difficulties. However, such investments create
mutual commitment and improve the definition of the research problem and the learning outcomes for the
students, as well as the generation of workable solutions for the stakeholder organisation. For the university,
active involvement of professors in framing the sustainability problems together with stakeholders also necessitates
an investment of time (also outside the course schedule), to get to know the stakeholders organisation and analyze
the sustainability problem at hand, which may be felt as a constraint. On the other hand, an added value for the
university may be that the mutual commitment and generation of quality results may lead to spin-off in the form
of contract research and joint grant applications, which has been the case for several of our courses. The appointment
of a neutral process facilitator is suggested by several authors (Tress et al., 2005; Van de Kerkhof and Wieczorek, 2005;
Brundiers and Wiek, 2011) to help improve this cooperation process.

Conclusion

In conclusion, our analysis shows that students in the Bachelor’s and Master’s programmes of Environmental
Sciences at Utrecht University are provided with ample opportunity to work on complex real-world problems, both
inside and outside the classroom. The curriculum contains three transdisciplinary courses, in which students
engage with real-world problems in cooperation with societal stakeholders. None of these three courses fully meets
all requirements of ‘good’ sustainability research education as defined by Brundiers and Wiek (2011). However,
in our view this is not considered necessary, as long as the curriculum as a whole provides adequate learning
opportunities for students.

A sustainable development curriculum should therefore ideally contain a (workable) mix of real-world learning
opportunities, including transdisciplinary exercises in collaboration with societal stakeholders. Following from the
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analysis of the three courses presented here, such courses can only successfully be implemented if lecturers can
invest sufficient time in durable relations with relevant stakeholders and joint course preparation. Such long-term
involvement aids stakeholders to better judge the possibilities and added value of student involvement in their
practices. This could help to improve assignments and increase the applicability of student practice while motivating
students. Finally, it will provide positive learning outcomes for students, university lecturers and stakeholders — the
true objective of trans-disciplinarity.
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