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11Inter- and Transdisciplinarity

Michael Prytula, Tobias Schröder, and Harald A. Mieg

How does inquiry-based learning work in interdisciplinary, practical teaching contexts? 
This chapter presents examples of interdisciplinary inquiry-based learning and the associ-
ated basic conditions. The conclusion is comprised of three theses. We claim that inter- 
and transdisciplinarity require a new unity of teaching and research.

11.1  Social Transformation Processes and Their Consequences 
for Scholarship and Higher Education

Global development is characterized by many challenges that elude categorization by aca-
demic discipline. Examples include not only climate change and increasing urbanization, 
but also terrorism, ensuring food security and the integration of the Internet into industry 
and society. The processes of change are mutually interdependent and have an impact in a 
global, regional and local context, e.g. in day-to-day issues of urban development and 
urban management.

Social transformation processes are characterized by what have been referred to as 
“wicked problems,” which cannot be described by clearly specifiable actual and target 
states, and the solutions to which always contain normative valuations (“what should we do 
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and what do we want to do?”). We often find ourselves dealing with contradictory goals and 
heterogeneous bodies of knowledge (Wissenschaftsrat 2015, p. 16). Urban district develop-
ment and efforts to achieve social peace in cities provide much-discussed examples.

Given these challenges, time and again, scholarship requires rethinking that goes 
beyond disciplinary boundaries. Approaches to this take different names (cf. Schneidewind 
and Singer-Brodowski 2014), e.g. “Mode 2,” “transdisciplinarity” or the “co-production of 
knowledge.” What all of these approaches have in common is that (1) interdisciplinary 
collaboration is regarded as necessary and (2) dialogue with society is sought.

11.2  Challenges in Inter- and Transdisciplinarity in Inquiry-Based 
Learning

Interdisciplinarity is not a new requirement. It comes to the forefront again and again – 
because working within disciplines has become established over the centuries as the 
“operating condition” of sciences (Mieg and Evetts 2019). Collaboration across the disci-
plines can take various forms:

• Multidisciplinary refers to the collaboration that occurs when different disciplines work 
alongside each other on a project. This can be considered the normal case for research 
projects that span multiple disciplines.

• Project work is interdisciplinary when the disciplines are essentially dependent on the 
mutual exchange of methods or results. Interdisciplinary work is more commonly 
found in practice than in scholarship, e.g. large construction projects require the inte-
gration of technical, architectural, infrastructural and landscape planning aspects.

• Transdisciplinary refers to collaboration that goes beyond disciplines. Sometimes the 
term is used to denote increased interdisciplinarity, i.e. finding a common language and 
superordinate approach. Other times, the term is interpreted as the inclusion of social 
groups outside the university. Hereinafter, we will assume the latter definition of 
transdisciplinarity.

The concept of transdisciplinary teaching includes a determination of types of knowl-
edge, towards which inquiry-based learning must be oriented. Corresponding teaching 
projects were developed in Switzerland in the 1990s (cf. Mieg et al. 2001; Scholz and 
Tietje 2002). It makes sense to distinguish between three types of knowledge (cf. 
Schneidewind and Singer-Brodowski 2014):

• Systems knowledge, which describes knowledge about complex systemic connections 
(knowledge about what is);

• Target knowledge or knowledge about evaluation, which asks how normative assump-
tions can be justified (knowledge about what should and should not be);

• Transformation knowledge, which is needed in order to reach new goals and intentions 
(knowing how to get from the actual state to the desired state).
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11.3  Case Study: InterFlex Seminar, “Visionen Urbaner Zukünfte” 
(“Visions of Urban Futures”) at the University of Applied 
Sciences Potsdam

In the following, we will take a specific course as an example in order to illustrate our 
ideas about mediating interdisciplinary and transdisciplinary competencies within the 
context of urban transformation, utilizing methods of inquiry-based learning.

The project seminar, “Visionen Urbaner Zukünfte – Leitbildprozess Potsdam” (“Visions 
of Urban Futures – Urban Development Guidelines for Potsdam”), which is presented here 
in detail, was held within the context of the “InterFlex” teaching format (see Box 11.1). 
The project seminar serves as a model for the interdisciplinary and transdisciplinary mas-
ter’s degree program “Urbane Zukunft” (“Urban Future”), which was then being 

Box 11.1: What Is InterFlex? (Diemut Bartl)
InterFlex is a regular teaching format that is open to all students at the University of 
Applied Sciences Potsdam, which connects interdisciplinary teaching with research. 
It allows students to come into contact with real fields of research even before com-
pleting their studies and, in so doing, to investigate their own questions, often in 
interdisciplinary teamwork with the help of inquiry-based learning. Participants are 
intermixed in terms of discipline due to the interdisciplinary course, and are sup-
ported by an equally interdisciplinary teaching tandem team consisting of at least 
two educators.

An example of an InterFlex course is “People – Migration – Memories. What 
historical migratory movements lie buried in family history?” (“Menschen  – 
Migration – Memorien. Welche historischen Migrationsbewegungen verbergen sich 
hinter der Geschichte von Familien?”). The project, on which the disciplines of 
archive studies and social studies cooperated, ran for two semesters from 2010 to 
2011 and struck a nerve with many students, who devoted themselves with research 
and scientific work to the ever-present phenomenon of flight, migration and dis-
placement and, in doing so, grappled with their own family histories. The result was 
an interactive digital map that documented the migratory movements and the various 
reasons for leaving home with the help of official and private documents.

InterFlex is based on the “Exzellente Lehre” (“Excellent Teaching”) competition 
tender for 2009 and was financed from 2010 until the end of 2013 by funding from 
the Stifterverband der Deutschen Wissenschaft (German Association of Donors for 
the Promotion of Sciences and Humanities) and the Ministry for Science, Research, 
and Culture of the State of Brandenburg. The university has continued to fund the 
project since 2014. To date, more than 80 teaching-research courses have been cre-
ated within the context of InterFlex and 50 percent of educators and more than 1500 
students have been involved (cf. Ammann et al., 2013).
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developed at the University of Applied Sciences Potsdam (FHP). The course was attended 
by students in FHP degree programs in architecture and urban development, cultural 
advancement, design, and information science. The two educators represented the disci-
plines of architecture and social psychology, respectively, and introduced actively ongoing 
research (Prytula 2011; Schröder et al. 2011; Wolf et al. 2015). The project seminar took 
place in cooperation with the participatory process of developing policy guidelines for the 
city of Potsdam (Landeshauptstadt Potsdam 2015). In the course, the students examined 
visions and models of future urban development from the perspective of architecture and 
urban planning on the one hand, and from the perspective of social psychology in terms of 
the processes and mechanisms of action on the other. By visions we refer to the mental 
representations of future conditions shared by agents in a social system, which are emo-
tionally appealing and cognitively persuasive. If they inspire the agents in a social system 
and motivate them to coordinate their activity towards a common goal for the future, 
visions can serve as powerful building blocks in processes of change (cf. Nanus 1992).

A central component of the seminar was the cooperation with the regional capital of 
Potsdam and the simultaneously occurring process of developing new policy guidelines, 
“Rethinking the Future of Potsdam” (“Potsdam weiterdenken,” cf. Landeshauptstadt 
Potsdam 2015). The citizens of Potsdam were involved in the discussion about the strate-
gic goals for the future development of Potsdam in an inductive participatory process. The 
goal of the process was, in particular, to make urban changes and growth processes sus-
tainable, to coordinate the multitude of sub-strategies and concepts in regional capital, and 
to ensure its long-term financial performance. The task of the students was to develop and 
prepare their own project ideas based on the topics specified by the citizens. The student 
projects were discussed with representatives of the city administration and finally pre-
sented as poster presentations and in a final report (see Fig. 11.1 for examples).

While the project work carried out in small groups was a central thread for students 
throughout the semester, we supported the working process purposefully with method-
ological and theoretical basic knowledge in four consecutive thematic fields:

 1. Basic principles of visioning: To begin with, we asked: based on the current state of 
social psychological research, what are visions, how and when do they exert an effect, 
and what distinguishes successful visionary processes from failing ones? Inter alia, the 
basic principles with regard to values, milieus and lifestyles, power and influence pro-
cesses, as well as concepts of transformational leadership in a management context, 
were developed and discussed with students.

 2. Architecture of a vision process: The students were then instructed to think through their 
own chosen project topic systematically with the help of a structured vision process. In 
so doing, they were to fall back on a process model of visionary leadership known 
within the context of organizational change management (Nanus 1992), which the two 
course instructors had adapted to the context of urban transformation processes.

 3. Methods of futurology: In the third thematic block, basic principles concerning com-
plex systems were taught and some methods of futurology were presented by way of 
example such as
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Fig. 11.1 Poster presentations of the results of the seminar. The task of the visualization was to 
develop a self-explanatory and inspiring project presentation formatted on an A0-size poster con-
taining all of the important information regarding the understanding of the “vision,” as well as its 
implementation. (Source: representation by students at FH Potsdam; left: Manuela Goschy, Lucas 
Horn, Paulina Kietzell and Stefan Pudellek; right: Johanna Olm and Sebastian Witzke)

• SWOT analyses (a tool for assessing the strengths, weaknesses, opportunities and 
threats associated with a project),

• Delphi studies (multi-stage expert interview; e.g. Schröder et al. 2011),
• scenario analysis (software-assisted generation of consistent, plausible development 

paths; e.g. Scholz and Tietje 2002),
• system dynamics models (mathematical description of the variable relationships; e.g. 

Prytula 2011) or
• agent-based simulation (modeling of agent behavior in the social system; e.g. Wolf 

et al. 2015).

Students were familiarized with the approach associated with the methods, and for 
what purposes they are used.

 4. Communicating visions: Last but not least, the effective use of suitable media (figures, 
diagrams, texts and other media) and the empowerment of different perceptual chan-
nels of the target groups contribute to the understanding and acceptance of a project. 
Among other things, there was discussion of the experimental studies through which 
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the effectiveness of different ways of communicating a vision for the future within the 
context of urban development processes was examined (e.g., Shipley and Michela 
2006).

11.4  Didactic, Methodological and Organizational Challenges

The project course “Visionen Urbaner Zukünfte – Leitbildprozess Potsdam” (“Visions of 
Urban Futures – Process of Developing a Model for Potsdam”) serves as an example of the 
challenges that accompany inter- and transdisciplinary inquiry-based learning. In our 
experience, the following organizational and methodological principles have been shown 
to work (cf. also Mieg et al. 1996; Stauffacher 2001):

 (1) Project work in interdisciplinary groups makes results-oriented work possible and does 
not overwhelm the students with subject-specific detailed knowledge. The project 
forms the “common thread” in the seminar, along which specialist knowledge, profes-
sional and personal competencies, interdisciplinary and complementary perspectives 
can be imparted. In the above example, the added value of interdisciplinary work lay in 
particular in studying urban development tasks (strategies for growth or shrinkage pro-
cesses, demographic change, etc.) both from a planning perspective (spatial structures, 
building structures and infrastructures) and from a socio- psychological perspective 
(values, leadership models) using methods associated with futurology.

 (2) Good preparation, coordination of learning objectives and working methodology are 
essential prerequisites for a successful course, in particular when multiple instructors 
are involved, as is the case with “InterFlex” courses. It is useful to have an elaborated 
schedule for the respective courses with exact assignments of responsibilities, meth-
ods and media used, as well as defined learning and intermediate goals (milestones). 
It is advantageous if the instructors already coordinate their subject-related perspec-
tives with one another during the preparation and then focus the discussion during the 
course on concrete questions pertaining to the project work.

 (3) Early involvement of practice partners in the design of the seminar and in implement-
ing the course itself has proven to be successful, e.g. through lectures or guest reviews. 
Practice partners can present real problems from a mostly non-academic perspective. 
The involvement of practice partners requires a degree of coordination and prepara-
tion time that should not be underestimated. Here, binding appointments and a clarifi-
cation of the respective expectations and roles are helpful.

 (4) Field visits or excursions have proven to be very beneficial for the learning process. In 
addition to a practical view, these offer in particular the opportunity for students to 
meet each other amongst themselves, as well as for students and instructors to interact 
with one another in an informal way. An excursion allows the group to have shared, 
holistic experiences and fosters communication within the group since its activities 
include concrete organizational tasks must be solved. The shared experiences can be 
referenced in later discussions.
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 (5) Finally, one should not have unfulfillable expectations of the results of the seminar. 
Frequently, only limited relevant research results can be obtained within the frame-
work of a university course, in particular due to students’ limited time resources.

“Failure” also sometimes provides useful learning outcomes. Any experience can be 
considered a useful one if it prompts new insights and actions. Often, however, new incen-
tives and ideas emerge in inter- and transdisciplinary teaching contexts that can then 
inspire the instructors’ research program. In addition, teaching in the InterFlex format 
offers the opportunity to try new research ideas in a low-threshold way.

11.5  Theses on Inquiry-Based Learning in the Context 
of Inter- and Transdisciplinarity

Finally, we would like to present our experiences and our reflections on inquiry-based 
learning within the context of inter- and transdisciplinarity in the form of three theses.

Thesis 1: Inter- and transdisciplinarity require a new unity of teaching and research.

Classifying courses as non-research-oriented “compulsory or basic subjects” (usually 
with a focus on lecturing-centered teaching methods) and “inquiry-based learning” is not 
(or no longer) up-to-date in terms of a successful transfer of knowledge and preparation 
for professional practice according to the common thesis of the present volume. This espe-
cially applies to inter- and transdisciplinary research and teaching topics. In a society that 
is permeated with “wicked problems” (see above), in practice, every problem solution 
constitutes a research process. As such, the integration of interdisciplinary knowledge and 
the reduction of uncertainty with respect to the pure application of secured disciplinary 
knowledge are the central challenges. It is therefore very important to confront students 
with uncertain knowledge, or different or deviating knowledge and positions, so that they 
can practice the ability to independently assess complex issues.

Therefore, the development and training of competencies for problem-solving strate-
gies as well as knowledge, project and group management should be a priority in inter- and 
transdisciplinary teaching. It is more expedient to confront students with complex prob-
lems and issues derived from those problems, the solution to which then requires that 
content and methodology be learned. Here, educators provide support, but there is a cer-
tain dissolution of the traditional role relationship. Although educators may have a head 
start in terms of experience, they are fundamentally faced with the same challenge as the 
students when faced with complex “wicked problems” and the limitations of their own 
knowledge. Interdisciplinary and transdisciplinary educators and researchers are also con-
stantly in the position of having to acquire new, unfamiliar knowledge and thus are able to 
serve as “somewhat more advanced” role models for students instead of as authoritative 
mediators of knowledge.
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Thesis 2: Inquiry-based learning can serve as a testing ground for larger innovation 
processes.

As a learning institution, a university as a whole must be able to transform itself and 
adapt to changing technological, ecological, and socio-economic challenges. To this end, 
inquiry-based teaching offers a suitable testing ground and learning arena in order to 
develop innovations in a manageable learning context. At the same time, by involving 
practice partners, requirements from society, the economy, and the development of tech-
nology can be brought directly into the university. In the long run, ideas for new content 
concepts or organizational forms for bachelor’s and master’s degree programs may be 
created as a result, for example with networked, interdisciplinary courses, which help to 
secure the quality and innovative capacity of the university.

Course-immanent and inter-semester tools for quality control and improvement must 
be implemented in the courses themselves. These include, inter alia, appropriate forms of 
teaching evaluation or peer feedback, both between students and between educators. Thus, 
the adaptability of the teaching concepts can be facilitated within the seminar itself as well 
as across semesters. Inquiry-based teaching can be represented by the image of a develop-
mental spiral, where both individual and organizational-structural development continues 
to occur. “Errors” and “failure” cannot be ruled out in innovation processes and must also 
be allowed in innovative teaching formats.

Thesis 3: Inquiry-based learning can act as a catalyst on the development of application- 
oriented research collaborations.

Inquiry-based teaching can serve as a building block in the strategic development of 
research projects, when courses are used either as a starting point for, in support of, or as 
a complement to research projects. Interdisciplinary courses can be used as a basis for 
identifying additional research activities or to support such activities by adding depth.

Inquiry-based teaching can be excellent for initiating practice collaborations and for 
exploring research topics. Ideally, this creates win-win situations for the practice partners, 
who can benefit directly from the results of practice-oriented project work, and who are 
therefore motivated to engage in further collaboration, but also for the students, due to the 
practical instruction.
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