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About barriers and transdisciplinary literacy:
Context-sensitive design of transdisciplinary research

Transdisciplinary research focuses on finding solutions to societal problems with the cooperation of both science and practice.

It operates in, and is strongly influenced by, different contexts. Various barriers to collaboration shape the choice of context-sensitive
formats and methods. To develop the desired solutions collaboratively, integrative processes are required. We shed a light on
“transdisciplinary literacy” as one prerequisite to overcome these barriers and discuss how transdisciplinary research can be improved.
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Transdisciplinary research needs greater
recognition of the interface between context
and format and methods

Transdisciplinary research (TDR) aims to develop socially robust
knowledge in the form of concepts, methods, practical applica-
tions, and more, in response to a societal problem and in close
cooperation between science and practice. This research mode
is particularly necessary in view of the complexity of societal prob-
lems regarding sustainability transformations (Jahn et al. 2020).
Here, both disciplinary and interdisciplinary research reaches its
limits. In addition, strong interdisciplinarity is key to successful
transdisciplinarity (Mtiller et al. 2025). However, practical knowl-
edge is required to develop socially robust knowledge that inte-
grates different forms of knowledge — system, target, and trans-
formation knowledge — in a collaborative way (Buser and Schnei-
der 2021, Pohl and Hirsch Hadorn 2007).

In TDR, collaboration and integration are key in developing
transformation knowledge and are characterised by the TDR
phases of a project — phase 0, co-design, co-production, co-evalu-
ation, and the co-integration phase (cf. Horcea-Milcu et al. 2022,
Lang et al. 2012, Lawrence et al. 2022) in which the intensity of
collaboration is “functional-dynamic” (Kriitli et al. 2010). Yet, what
conditions need to be taken into account for an ideally collabo-
rative setup?

In the tdAcademy Special Section Frontiers in transdisciplinary and
participatory research in GAIA, insights into key questions of transdis-
ciplinary and participatory research are offered. Guest editors, in
collaboration with the German Society for Transdisciplinary and Par-
ticipatory Research (GTPF), are Daniel Lang, Alexandra Lux, Martina
Schdfer, and Melanie Mbah, representing the tdAcademy’s support-
ing institutions. The GAIA editor responsible is Ortwin Renn.

Each Special Section explores a distinct \ym,
thematic focus. Special Section #2 is
dedicated to Interfaces between context
and formats and methods in transdisci-
plinary research.

MORE INFORMATION:
u hitps://td-academy.org/en/home
® hitps://gtpf.science
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TDR is always influenced by and adapted to the context (cf.
Frolich et al. 2026). Ideally, all participants in transdisciplinary
research projects act on “eye-level” without any power imbalanc-
es, which means that any perceived imbalances need to be care-
tully addressed within transdisciplinary formats (De La Rosa et
al. 2025). Recent work (Frolich and Weiser 2025) suggests that
approaching contextual factors in a structured manner is of par-
amount importance for TDR’s process-related preparation and
design. Context is understood here with reference to Tolksdorf
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etal. (2025) as “a combination of circumstances that interact with
and influence a transdisciplinary research project” (Frélich and
Weiser 2025, p. 1).

The nine contextual factors identified can be found on three
different dimensions: inner, outer, and the spatial-temporal di-
mension. Inner context factors refer to the composition, exper-
tise, and dynamics of the research team itself; including knowl-
edge bases, relational patterns, and role assignments within the
group. The outer context factors cover political and legal envi-
ronments, socio-ecological and economic conditions, organiza-
tional structures, power dynamics, and cultural relationships —
each shaping the project’s possibilities and challenges. The spa-
tial-temporal dimension encompasses questions of where, when,
and for how long a project is implemented, including the politi-
cal scope and the geographical region. It also incorporates his-
torical trajectories and the timing of research within broader
transformations (Tolksdorf et al. 2025).

Formats of TDR are directly linked to the context. They struc-
ture and frame the research process (Lam et al. 2021) and must
be designed via methodological considerations sensitive to inner
and outer context conditions, and their respective interfaces.

We define formats, such as real-world laboratories (e.g., Wan-
ner et al. 2018) or Ten Steps (Pohl and Kriitli 2017), as structur-
al elements that describe and partly determine the intensity and
forms of collaboration, the level(s) of impact, and the methodo-
logical structure. They span several phases of the research pro-
cess —ideally all, but at least two (Rhodius et al. 2023).

Methods of TDR, as described in Bergmann et al. (2012),
Biggs et al. (2022), Defila and Di Guilio (2018, 2019), or Laursen
et al. (2024), serve to implement different approaches within
the format. They range from empirical research methods, such
as interviews, focus groups, and surveys, to methods of collab-
orative exchange and cooperation, for example visioning and
scenario workshops, or design-thinking (cf. Lam et al. 2021,
Rhodius et al. 2023). Typically, in TDR a combination of meth-
ods in the different research phases is used.

The distinction between formats and methods is, in practice
as well as in the literature, often not so clear-cut, which is why
we think the above-mentioned definitions foster a shared under-
standing and a common language within TDR. This thereby
promotes clarity and precision for newcomers and early-career
researchers alike, as well as for practitioners.

Beyond looking at context or formats and methods individu-
ally, it is essential to highlight the junctions that link these two
domains (cf. Frolich et al. 2026). Junctions are understood as con-
tinuous orientation points where contextual conditions shape
the selection and adaptation of formats and methods, and con-
versely, where the chosen formats and methods can re-define or
transform contextual circumstances (e.g., by altering power re-
lations or opening new inclusive participation pathways). Four
cross-cutting junctions — Adaptivity, Hierarchy, Inclusiveness, and
Trust — provide a practical lens for monitoring and reflecting this
interplay (Frolich et al. 2026).
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For navigating the different context aspects, we derive key
barriers for collaboration and discuss the approach of transdis-
ciplinary (TD) literacy as a prerequisite for successful collabora-
tion. We believe that only by recognizing these intersections
between context and format and methods can we achieve suc-
cessful TDR and truly enable problem-solving.

Barriers for collaboration and how to tear them
down

Collaboration of diverse actors is central in participatory and TD
research, as well as in practice. However, so far collaboration has
been insufficiently understood in terms of specific requirements
and challenges. From the perspective of practitioners and re-
search partners alike, numerous barriers to successful partici-
pation, collaboration, and ultimately integration of knowledge at
various levels have been identified (cf. Bieluch et al. 2017, Hus-
sain and Khuhro 2019, Girtner et al. 2024). The barriers identi-
fied to date can relate to inner, outer, spatial and temporal con-
text dimensions. According to our thesis, they occur in all stages
of the research process and need to be examined and understood
in greater detail.

Relevant, especially to the inner context, are barriers that re-
fer to the team composition and knowledge types, and often touch
on the individual level, regarding openness and flexibility (Klei-
hauer et al. 2026, in this issue). This means that researchers, in
particular, have to fulfil multiple roles depending on the situa-
tion (Deutsch et al. 2025, Hoffmann et al. 2024, Studer et al.
2025). A “paternalistic role” of the project team, a “lack of coor-
dination”, and also a “lack of resources” are well-known barri-
ers for collaboration (Hussain and Khuhro 2019, p.1).

Integration of knowledge types, for example, stems from the
knowledge bases of the team members (e.g., different disci-
plines), the non-scientific actors (e. g., different practical experi-
ences), and the new — process and scientific — knowledge devel-
oped. Here, prerequisites for collaboration are often 1. finding
a language that all understand and 2. agreeing on the signifi-
cance of certain terms. This is often a challenging and ongoing
process. Therefore, spending time and effort in jointly defining
terms, the boundary object, and discussing different understand-
ings of key concepts is key to successful collaboration (Pohl et
al. 2021). Ideally, experiences from collaboration are discussed
in reflection processes and carried into the respective knowl-
edge spheres or organizations (cf. Bergmann et al. 2012, Pohl et
al. 2021). Personal key competencies that allow collaboration in
TDR are systematic thinking, anticipatory skills, normative and
strategic, as well as interpersonal competences (Rhodius et al.
2023, Wiek et al. 2011).

Outer context barriers refer to, for example, organizational
structures; meaning that there may exist different institutional
target systems or that recognition for different working condi-
tions may be lacking. Other barriers come into existence via
power imbalances resulting from, for instance, a lack of adequate
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integration of marginalised groups (referring to age, ethnicity,
social or educational status, age, religion, etc.) and/or a lack of
communication or language barriers due to specific vocabulary
(De La Rosa et al. 2025). To respond to existing hierarchies or
power imbalances explicating “different layers of power relations
[...] and actively work[ing] on them throughout the research pro-
cess” is crucial (De La Rosa et al. 2025, p. 7). Methods of reflec-
tion, as well as artistic or arts-based methods can support this
(Frolich et al. 2026, Heinrichs and Hoernemann 2023). Public
communication of outcomes of TDR might be another strategy
to address power imbalances, as this increases their visibility
and their recognition (Frélich et al. 2026).

Another frequently observed phenomenon is a lack of com-
mitment and motivation especially in an inter- and TD research
environment (see Kleihauer et al. 2026, in this issue) and over
long project periods. It can be shown that targeted incentive and
support structures are helpful in attracting scientists and prac-
titioners to work on TD projects (Kleihauer et al. 2026, in this
issue). However, there are several challenges to this as well, since
incentives for scientists are different from incentives for prac-
titioners. Scientists need scientific recognition in the form of,
for example, high-ranked publications in international journals
(cf. Guimaraes et al. 2019). Practitioners are interested in solu-
tions for practical problems, to ease or support decision making.
In order to foster collaboration, conditions must be created that
enable a personal connection to the project, its goals, or the in-
stitution, and that foster a sense of community with the other
participants. McClure (2024) shows that the ability of research-
ers to adapt to the perspectives and needs of practitioners is one
of the most important prerequisites for successful TD collabo-
ration. By using the theory of expansive learning, it became clear
how important it is for researchers to be able to reflect on their
own position, while revealing the perspectives of others (McClure
2024). Here, capacity building of early-career researchers plays
a crucial role (cf. Jaeger-Erben et al. 2018, Miiller et al. 2025).

When preparing a TD project, all participants should be made
aware of the specific requirements of cooperation and the devel-
opment of solution options. Both practitioners and scientists
should familiarize themselves with the expected process knowl-
edge in advance and improve it through reflective steps (e.g.,
the Ten Steps format, Pohl et al. 2017). An approach to address-
ing this is TD literacy.

Transdisciplinary literacy: Recognizing and
navigating contextual complexity

Debate and work related to competencies and mindsets in TDR
have contributed to the professionalization of the field — in par-
ticular for scientists or actors at the intersection of science and
practice. More recent discussions, for instance, emphasize in-
tegration expertise as a central capability for coordinating knowl-
edge production across disciplines and societal actors (Hoffmann
etal. 2024), or they elaborate how roles and competencies define
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the profile of the “transformative transdisciplinary researcher”
(Broerse and Zweekhorst 2024, p. 373). Less attention, however,
has been given to how all actors involved interpret the contextu-
al constellations within which they operate, and how these con-
ditions shape the feasibility and design of their collaboration.

For example, funding criteria and project requirements de-
fine the terms of the collaboration however, they may not be ob-
vious or self-explanatory to practitioners. Conversely, scientists
may have limited knowledge of the institutional conditions, which
determine the work routines of practitioners. Furthermore, both
scientists and practitioners do not act solely as individuals, rath-
er within the context of their organizational rules, hierarchies,
and decision-making structures. All these factors may not only
lead to different understandings of quality, benefits, and utiliza-
tion of the project results, but also result in conflicts over re-
sources, time logics, and priorities throughout the course of a
project. This is particularly true when — as is often the case — the
initiative for collaboration comes from scientific actors, and the
concrete benefits for practitioners remain unclear.

Against this background, Hobelsberger (2024) introduced the
term “transdisciplinary literacy” to grasp the capacity to recog-
nize and interpret contextual conditions shaping TD collabora-
tion, and to translate this understanding into the design of con-
text-sensitive research processes. TD literacy, in this sense, is not
limited to scientists. If projects aim for genuine co-design and
co-production, practitioners also require a basic understanding
of the characteristics and the process logic of transdisciplinary
research. Shared understanding enables scientists and practition-
ers to jointly identify and interpret contextual conditions and
negotiate appropriate forms of collaboration, thereby strength-
ening methodological reflexivity and more balanced science-
practice relationships.

The notion of literacy emphasizes this interpretive dimen-
sion. For example, in educational and policy contexts, with re-
gard to digitization (Pangrazio et al. 2020) and climate change
(vom Orde 2024), literacy denotes not merely knowledge acqui-
sition but the ability to understand complex environments and
act within them in an informed manner. Analogously, TD liter-
acy describes the ability to identify relevant contextual factors,
interpret how formats and methods interact with these condi-
tions, and translate this understanding into the design of context-
sensitive research processes. Examples of applications at the first
stage of such an integrated analysis and interpretation include
the incorporation of constellation analysis (Baatz et al. 2025), ac-
tor analysis, or the delta analysis approach (Fithr and Bizer 2022).

TD literacy is not intended as yet another term, or even a com-
peting approach, but as a complement to existing work and de-
bate on competencies and mindsets in TDR. While competen-
cies describe what actors can do and mindsets how they position
themselves, TD literacy operates at a meta-level by focusing on
how actors interpret the situations in which their activities take
place, and inspiring them to go beyond evaluation. Evaluations
are mostly conducted formatively or ex-post, and not from the
start of a project or even before. Whereas TD literacy involves rec-
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ognizing when targeted or preferred methods no longer fit con-
textual conditions, when participatory formats reproduce power
imbalances, or when institutional constraints limit meaningful
collaboration.

Within the framework proposed in this article, TD literacy is
closely linked to the four junctions structuring the interaction
between context, formats, and methods: Adaptivity, Hierarchy,
Inclusiveness, and Trust. Each dimension requires contextual in-
terpretation: Adaptivity concerns recognizing when process de-
signs must evolve; Hierarchy refers to the awareness of institu-
tional roles and power asymmetries; Inclusiveness addresses whose
perspectives remain marginalized; and Trust relates to how pri-
or experiences and institutional relationships shape collabora-
tion. Methods like the functional-dynamic stakeholder analysis
(Kriitli et al. 2010) or constellation analysis (Baatz et al. 2025)
may stimulate the exchange needed to build trustful and hierar-
chy-sensitive relations, and to identify and reflect sensitive con-
textual factors in early stages of collaboration (Frélich et al. 2026).

The TD literacy approach goes far beyond methods and tools
in the sense of a knowledge base, which is key for practitioners
(as well as scientists) for collaboration in TDR. The specific de-
tails of this knowledge base have not yet been determined.

Summary, outlook, and open questions

Contextual factors — divided into inner, outer, and spatial-tem-
poral dimensions — influence each research phase within TDR.
Responding effectively to this complexity requires that formats
and methods remain adaptive to shifting circumstances, address
hierarchies and power relations, promote inclusivity of perspec-
tives, and foster trust amongst participants. The perception and
interpretation of these context aspects by the stakeholders is cen-
tral to successful implementation, which means barriers to col-
laboration need to be identified and removed. Navigating these
interpretation steps requires TD literacy.

Building on this conceptual foundation of TD literacy and
translating the interface between context and format and meth-
ods into practice, can identify challenges and mechanisms that
hinder equitable involvement of diverse actors. Beyond the in-
ner context factor of strong interdisciplinarity (Miiller et al. 2025),
outer context conditions also shape power dynamics, commu-
nication, motivation, and accessibility for collaboration. The dis-
cussion on TD literacy expands the argument by specifying the
competencies and reflexive capacities required from both scien-
tists and practitioners to sustain integration across institution-
al and paradigm boundaries. It stresses the necessity of shared
process knowledge, mutual appreciation, and interactive reflec-
tion.

There are still many open questions that need to be addressed,
regarding barriers to collaboration, TD literacy, and also the con-
text-sensitive selection and adaptation of formats and methods.
Some examples are: What kind of knowledge do practitioners and
scientists need to foster collaboration? How can mutual expec-

Melanie Mbah et al.

tations be addressed and shaped? Which junctions are most ben-
efitted by which formats and methods? What kind of formats
and methods might be supportive for managing a mutual under-
standing in respective contexts?

It seems as if scientific actors need to put themselves more
into a listening role to better understand the demands, structur-
al limitations, and target orientations of practitioners. But how?
Spaces for further discussions include the Gesellschaft fiir trans-
disziplinire und partizipative Forschung eV. (GTPF) working
groups', as well as the Global Alliance for Inter- and Transdis-
ciplinarity (ITD Alliance) working groups?.
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