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Definition

The term case has its etymological roots in the Latin casus and literally stands for
“a fall”, being understood as an “accident” in terms of “a chance, occasion, oppor-
tunity” (Harper 2022). Thus, a case study refers to the investigation of a specific
event, for example a product, people, or organization, or processes such as policy-
making, decision-making, and transformation. It illustrates a rich and multi-lay-
ered picture of the selected phenomenon and its setting, which is often charac-
terized by complex circumstances. The aim of a case study is first to gain a better
understanding of the phenomenon by investigating and revealing its mechanisms
and origins in its specific context, and then to derive lessons learned, which may
be transferable to other and future cases. Cases can be real phenomena, fictitious
inquiries, or circumstances drawn from the literature. Considering the versatility
of case studies, they are applied in many disciplines in research and teaching at
higher educational institutes.

Yin (2018) provides general guidelines on planning, preparing, and executing
case studies, and sharing results from case study research, which can be adjust-
ed and applied to various disciplines. In general, designing a case study offers
choices along several variables: scope (e.g. depth, breadth, and boundedness),
function (e.g. theory-testing versus action-oriented problem-solving), and out-
come (e.g. theoretical practical insights, lessons learned, policy options), as well
as format (e.g. single versus multiple case studies). Single cases may contribute to
either confirming or challenging a theory, or to represent a unique or extreme phe-
nomenon, which can be a fictitious inquiry or circumstance drawn from the lit-
erature. Single cases require careful investigation to avoid misrepresentation.
In contrast, using multiple cases in conjunction with quantitative research ap-
proaches allow for cross-case comparison and potential replication of research
approaches, holding the possibility of providing findings that are more robust and
generalizable or transferable to other cases (Adler et al. 2018; Stake 2013, 39-41).
Both single and multiple case studies should use multiple sources of information
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to integrate knowledge from the case study with scientific and other pertinent
societal discourses. While some disciplines rely on qualitative sources of evidence,
such as interviews, observations, documentation (Yin 2018, 111-13), multidisci-
plinary approaches to complex problem-solving call for mixed-method data col-
lection that integrates qualitative and quantitative resources, such as systems
dynamics modeling and formative scenario analysis (Scholz and Tietje 2002).

Transdisciplinary case study research explores socially relevant problems in
collaboration with scholars from different disciplines and practitioners from var-
ious sectors (Bergmann et al. 2012). To facilitate the collaborative study mode, a
transdisciplinary case study typically contains three main phases: (1) joint prob-
lem-framing, (2) co-production of knowledge, and (3) integration and application
of knowledge (Bergmann et al. 2012; Brundiers and Wiek 2013; Lang et al. 2012).

In sustainability studies, transdisciplinary case studies evolved from conduct-
ing research on sustainability problems, resulting in deeper analysis and descrip-
tion of the problem, to studies that also investigate solutions to these sustainabil-
ity problems. This solutions-oriented research may focus on developing solutions,
studying their actual implementation, or evaluating the effects of implemented
solutions. In either process, researchers, students, and practitioners can select
different degrees of collaboration and co-production of knowledge, ranging from
informing and consulting each other to collaborating with potential implementers
(e.g. policymakers or NGOs) and affected actors (Lang and Wiek 2022; Lang et
al. 2012; Stauffacher et al. 2006). In higher education teaching, transdisciplinary
case study approaches offer students opportunities to learn how to methodically
approach complex action-oriented problem-solving processes in a collaborative
format (Brundiers and Wiek 2013).

Background

The general case study method was first applied at the beginning of the 1900s in
qualitative case study research in social and anthropology studies (Platt 1992).
Since then, different strands evolved in parallel (Table 1). Various disciplines em-
braced the problem-centered case study approach, including law, business, and
management, as well as educational sciences. Those studies were rather single-
case-based, descriptive, and qualitative in nature and were considered as a special
form of experimental, statistical, or comparative methods. At the same time, case
studies were introduced as a teaching demonstration tool in disciplines such as
business, law, and medicine (McNair and Hersum 1954). In these disciplines case
studies are continuously used to derive and evaluate knowledge about individuals,
groups, and organizations and related social and political phenomena (Carter and
Unklesbay 1989).
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In the 1950s, systems dynamics offered a new modeling approach for simu-
lating the behavior of real-life social systems (Forrester 1971). Drawing on the ad-
vancement in systems thinking and complex real-world problem-solving through
Checkland’s (1972) soft systems methodology and Meadows’ (1999) system-influ-
encing leverage points, it became possible to understand how phenomena change
through time and how to direct future developments. Since the 1980s, knowledge
on the design of the case study approach and on its process has been solidified
(Merriam 1998; Ragin and Becker 1992; Stake 1995; Yin 1981) and case studies were
increasingly used in many more disciplines, such as planning sciences, and de-
cision-making and risk research. This fostered the incorporation of scenario
planning as a quantitative source of evidence into the environmental case study
approach (Gomm et al. 2000). In the mid-1980s, environmental problem-solving
emerged as a goal of education, research, and application; the transdisciplinary
case study approach was developed at the Eidgendssische Technische Hochschule
(ETH) in Zurich (Miiller-Herold and Neuenschwander 1992). Since then, univer-
sities have adjusted case-based learning courses, providing real-world learning
opportunities for students to identify the interdependencies and complexities of
(research) problems and striving to integrate pertinent academic disciplines. In
the 1990s, the case study approach became more collaborative as more methods
and approaches for transdisciplinary collaboration were developed (Scholz et al.
2006), and as participatory action research had advanced in education, combining
theory, research, and practice towards a problem-based methodology focusing on
theories of action (Carr and Kemmis 1986).

In the 2000s, case studies evolved towards an integration of various types of
methods and were used not only to describe and observe phenomena, but also to
analyze how to change, fix, and improve contemporary situations. As sustainabil-
ity science emerged as a research field, solutions- and action-oriented case study
approaches were applied in various sustainability-related contexts such as disas-
ter recovery, bioenergy, and precautionary purchasing, vulnerability assessment,
or water resource management (Wiek et al. 2012). The concept of sustainability
science influenced the learning situations at universities (Stauffacher et al. 2006)
and spaces were created to shift the focus from the disciplinary perspective to the
inter- and transdisciplinary collaboration of science and practice.

The complex challenges facing societies in the 21st century, such as the climate
emergency, increasing urbanization, rising inequalities, and loss of biodiversity
(IPCC 2022) expand the focus of case study analysis for transformational change
towards advanced participatory research settings and stakeholder involvement as
well as capacity-building and better generalization of single and multiple cases
(Caniglia et al. 2021; Lang and Wiek 2022; Wiek et al. 2012).
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Table 1. Developments in the history of case studies and educational innovations

Case studies (~1900)

Transdisciplinary
research (~1990)

Sustainability Science
(~2000)

phenomenon is...

- often defined as
monodisciplinary

- requiring inter- and
transdisciplinary
approaches

Learning that is... | - individual - collaborative and - social and
- problem-centered participatory participatory
- context-related - problem- and
solution-oriented
- competency-based
- centered on
real-world issues
An epistemology | - descriptive and - integrative - transformational
that is... exploratory
The investigated | - mostly a single case | - complex - complex and difficult

to define
- requiring transdisci-
plinary approaches

Applications of
case studies...

- inresearch or
teaching

- that combine
research and teaching

- that integrate
research, teaching

and goal of social
transformation

Debate and criticism

The co-evolution of case studies as a research method and teaching tool in differ-
ent disciplines produced diverse approaches to case study work. Thus, the litera-
ture contains numerous examples that are referenced as case studies in research,
teaching, or practice, but not all of these approaches reflect the characteristics
and guidelines for the use and design of case studies (Gerring 2004). Comparing
these case studies in attempts to gain generalizable insights remains a challenge,
because case studies differ in disciplinary approaches and scope (complexity,
context), as well as function and outcome. The multi-methods design of the case
study approach is still considered to be a weaker form of analysis compared to a
quantitative methods approach, as the latter may promise repetitions, which may
increase representativeness, reliability, and validity (Takahashi and Araujo 2020).
In either case, interpreting observations requires robust data collection and anal-
ysis, as well as competencies including critical thinking and normative and ethi-
cal competencies (Takahashi and Araujo 2020). In writing up the results of their
case study analysis, researchers need to differentiate results that describe the
studied unit and results which may apply to a broader set of units (Gerring 2004).
Thus, considering these challenges, common research protocols for case studies
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are needed to yield comparable data on influencing variables and to enhance the
reliability of cross-case comparisons. Case studies in transdisciplinary sustain-
ability science aim to develop context-sensitive sustainability solutions and an
understanding of whether and how such solutions could be transferred to other
contexts and what adaptations such transfer might entail (Forrest et al. 2020).

Case study methods are a suitable strategy for teaching and learning about
problem-solving competencies to address complex issues. Case study teaching
and learning in transdisciplinary settings is a demanding task. Nevertheless, the
application of criteria for developing good case study teaching, such as establish-
ing a framework for student discussion and debate, is not as strict (Yin 2018, 19).
This allows for adjusting the case study to the level of students being taught, to be
relevant to the course content, and to provide a way for students to practice the
knowledge and skills they have learned so far in their study program. More em-
phasis needs to be put on better understanding context conditions across various
cases to improve the generation of socially robust knowledge. The implementation
of a common framework on self-directed learning and key competencies in sus-
tainability could help support students dealing with the demanding case study
work (Brundiers et al. 2021; Pearce et al. 2018; Wiek et al. 2015).

Teaching case studies also demands additional skills from instructors (e.g.
coaching, supporting the learning processes). To ensure that case studies as teach-
ing tools can best fulfill their potential, instructors need to be trained in teaching
good case studies (Barnes et al. 1994; Brundiers and Wiek 2013; Weber and Kirk
2000). Weber and Kirk (2000) stressed that attempts to align demands and ex-
pectations of scientists and practice partners often lead to difficulties. To avoid
burdening instructors with additional tasks related to stakeholder collaboration,
it is recommended to hire a “Transacademic Interface Manager” — a person who
is trained in facilitating transdisciplinary sustainability research and education
in collaboration with stakeholders (Brundiers and Wiek 2013). A Transacademic
Interface Manager can help facilitate alignment among researchers and stake-
holders around shared purposes, by explaining different approaches and devel-
oping curricula and standardized protocols (Caniglia et al. 2021). Tools to support
collaboration exist and are offered, for example, through platforms like the td-net
(td-net 2023) and the tdAcademy (2023).

In summary: (1) Benefits for students in transdisciplinary and solutions-ori-
ented sustainability case study learning include investigating real-world sustain-
ability issues in collaboration with stakeholders with the goal of co-producing a
potentially transformational solution as a motivational driver. This offers valu-
able opportunities for intellectual, professional, and personal growth as a sus-
tainability change agent. (2) Challenges comprise collaborating with stakeholders
and diverse scholars in a research-based educational setting requires reconciling
different ways of knowing and working, as well as timelines and reward systems.
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Finally, (3) to embrace the challenges, the interpersonal skills and personal strengths
needed for such collaboration can be trained and are valuable professional skills
in the workforce (Inner Development Goals, n.d.; Ives et al. 2020). Similarly, skills
for inter- and transdisciplinary research can be developed through self-directed
learning and seeking out training opportunities offered, e.g. through campus
transdisciplinary living learning labs (Fam et al. 2018).

Current forms of implementation in higher education

As discussed above, various disciplines use (transdisciplinary) case studies in
research, teaching, and practice and implement them in diverse ways specific to
their topics, disciplines, and contexts. Contextual aspects shaping implementa-
tion include socio-ecological and cultural dimensions of place as well as the edu-
cational and political system of countries (Mieg et al. 2022, 441-43). Selected ex-
amples show that sustainability-related challenges and collaborative approaches
are gaining momentum in case study implementations.

A case study in the Seychelles addressed the problem of solid waste and in-
volved students and researchers from ETH Zurich and the University of Seychelles,
as well as representatives from the Seychelles’ Ministry of Environment, Energy
and Climate Change, the private sector, and the community. By applying soft sys-
tems methodology and design thinking, students learned to better understand
the problem and developed place-based and context-sensitive solutions together
(Kriitli et al. 2018; Pohl et al. 2018). Urban sustainability was addressed within a
socio-ecological systems framework in case studies in southern Africa (Thondh-
lana et al. 2021) and Austria (Biberhofer and Rammel 2017). They investigate chal-
lenges, such as poor sanitation and power supply in different southern African
urban areas and increasing CO, emissions and limited fossil resources in Austri-
an cities, respectively. Case studies in Mexico, Colombia, Nicaragua, and China
(Transdisciplinary Student Team Research) investigated rural development ac-
counting for local conditions (Acevedo-Osorio et al. 2020). Students were engaged
in problem-based- and co-learning with peers to develop responsible actions that
support sustainable rural development.

These examples highlight the spectrum of teaching and learning approaches
ranging from student-centered, experience-based service learning to approach-
es that aim to increase broader social learning in transdisciplinary learning. The
examples also illustrate how learning objectives for students combine, in varying
degrees, content knowledge, professional skills, and sustainability competencies
to create a meaningful teaching and learning environment in higher education.
As such, they emphasize the need to provide good teacher training offerings when
implementing such complex teaching innovations. Real-world laboratories sup-
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port long-term learning and teaching at the science-society interface, engaging
students with all phases of transdisciplinary research, including framing the
project as well as developing and testing solutions, and evaluating processes and
outcomes (Barth et al. 2017; Beecroft 2018; Singer-Brodowski et al. 2018). Thus,
in conclusion, the examples show how transdisciplinary case studies may vary,
ranging from a traditional focus on a deep understanding and co-development
of the problem in its context to an emphasis on co-designing solution approaches
and using gained knowledge to advance science and practice.
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