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A. Introduction

Societies today face challenges that defy simple solutions: growing dis-
parities in wealth and opportunity, demographic shifts that strain exist-
ing institutions, and the disruptive impact of new technologies on work,
privacy, and civic life (Lyall, Bruce, Tait, & Meagher, 2011). Addressing
these problems demands more than disciplinary expertise — it requires
research teams capable of integrating different ways of thinking about
systems, incentives, rules, and human behavior (Jacobs & Frickel, 2009;
Klein, 1990). Yet while interdisciplinary collaboration is widely seen as es-
sential to tackle these “wicked problems” and billions in research funding
are invested in interdisciplinary science each year, many teams discover
that combining diverse perspectives is harder in practice than in principle
(Cummings & Kiesler, 2005). Many teams falter — not for lack of exper-
tise, but because they underestimate the human dynamics of collaboration
(Stokols, Hall, Taylor, & Moser, 2008; Fiore, 2008).

Every interdisciplinary team holds hidden knowledge, but often these
insights remain locked away unless the right conditions make it safe and
worthwhile to share them (Stasser & Titus, 1985; Edmondson, 1999).
Interdisciplinary science promises creativity, but too often delivers con-
fusion, status conflicts, or premature fragmentation (Khan, Dyaram, &
Dayaram, 2022; Cauwelier, Ribiere, & Bennet, 2019). Understanding why
some teams harness their diversity to generate breakthroughs while others
descend into misunderstanding and inertia is therefore a central challenge
for contemporary science (Wax, Asencio, Bentley, & Warren, 2024). Part
of the answer lies in recognizing that interdisciplinarity is not merely an
organizational or logistical challenge, but fundamentally a psychological
one (Edmondson, 1999; Cannon & Edmondson, 2005). Of course, struc-
tural and institutional barriers play a role: misaligned incentives such
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as tenure criteria privileging disciplinary outputs, or funding and recog-
nition systems unsuited to collaborative work, as well as coordination
complexity and difficulties in harmonizing data and tools (Cummings &
Kiesler, 2005) make it difficult to sustain interdisciplinary projects. These
dimensions are essential to address at policy and institutional levels. Yet
even if structures and logistics are perfectly aligned, collaborations can
still falter when psychological foundations - trust, openness, shared pur-
pose, and a willingness to revise one’s own assumptions — are not in place.
This paper therefore focuses on the psychological and relational factors
that determine whether diverse expertise becomes a source of progress,
and offers evidence-based recommendations for building teams capable
of transforming complex societal problems into actionable insights. In our
examples we focus on interdisciplinary work in science, but most of the
conclusions should be general enough to generalize to other areas as well.

B. Defining Interdisciplinarity

“Interdisciplinarity” at its core describes different ways of connecting
knowledge across fields. Multidisciplinarity places disciplines side by side
without true integration, interdisciplinarity combines perspectives into
shared frameworks, and transdisciplinarity reaches beyond academia to
co-produce knowledge with practitioners and stakeholders (Klein, 1990;
Jacobs & Frickel, 2009; Lyall, Bruce, Tait, & Meagher, 2011). These forms
sit on a continuum of integration: from loose cooperation to deeply
joint problem-solving (Stokols, Hall, Taylor, & Moser, 2008). The higher
the level of integration, the greater the psychological demands on re-
searchers — coordination, trust, and openness to other ways of knowing.
From a psychological perspective, the challenge is not only that dis-
ciplines offer different answers, but that they ask different questions also
concerning the same topic. Concerning the topic of how to generate
knowledge in the scientific process, for example, economists may model
incentives, psychologists study cognition and motivation, and legal schol-
ars interpret institutions and rules. Such divergent perspectives make col-
laboration difficult, but also create the potential for insights that no single
field could reach alone (Fiore, 2008; Salazar, Lant, Fiore, & Salas, 2012).
Multiple perspectives might allow generating a multi-dimensional un-
derstanding of the topic, while keeping with one disciplinary perspective
only can reduce the complexity of the topic onto a single dimension. In
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this paper, interdisciplinary collaboration is understood as the intentional
integration of disciplinary perspectives into shared insights and multi-
dimensional mental models.

C. Barriers and Psychological Foundations

Interdisciplinary collaboration is widely expected to generate break-
throughs, yet many initiatives struggle to deliver on this promise (Cum-
mings & Kiesler, 2005). While institutional incentives and logistical ar-
rangements shape outcomes, they rarely determine them. This can be due
to the fact that the mental model of group behavior fails to take into
account important dimensions. Even well-resourced projects can lose mo-
mentum if, for example, the interpersonal and psychological dynamics
within the team are not addressed. The following section therefore ex-
amines the underlying psychological mechanisms that help explain why
some teams thrive while others stall.

I. Barriers Concerning Language, Methodology, and Epistemological
Approach

One basic challenge in interdisciplinary work lies in the fact that sciences
often use different subject-specific language both for matters of content as
well as methodology. During their academic studies, researchers develop
explicit and implicit knowledge concerning theories, concept definitions,
methods, and paradigms. As a result, there is shared knowledge in the
field concerning the meaning of technical labels (i.e., words), which al-
lows communicating more efficiently. In psychology, for example, there
is a shared knowledge concerning what dissonance, attitude, and reac-
tance mean since these concepts have been developed in their respective
theoretical frameworks. In economics, there is a shared understanding
concerning the meaning of (orthodox) rationality, or Nash-equilibrium
etc. Often these terms are related to certain research paradigms that are
used in the respective field to conceptualize situations and to test theories
such as social dilemmas, the gambling paradigm, or game theory.

A shared understanding of the meaning of terms allows discussion on a
higher level of abstraction. Because humans can only hold a relatively small
number of information units (i.e., 3 to 7 “chunks”) active in working mem-
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ory, prior knowledge is required to use larger information units (i.e. more
abstract chunks) to capture the complexity of real-world problems that typ-
ically contain much more pieces of information. Knowledge of the concepts
from neighboring disciplines could help achieve a more comprehensive un-
derstanding of the problem, without overcharging human memory.

In interdisciplinary work, challenges concerning concept labels can
arise on three different levels: (a) individuals might not understand the
technical labels of the other discipline at all (lack of knowledge), (b) the
disciplines might use the same label to refer to different concepts (an in-
terdisciplinary “jingle fallacy”), and (c) different labels are used to refer to
the same concept or method (an interdisciplinary “jangle fallacy”).

For an interdisciplinary research team, it is crucial to take sufficient
time to develop a shared understanding of the most relevant concepts, the-
ories, and paradigms for the problem at hand. To cover basics and more
comprehensive thoughts, this can involve (a) joint workshops reading and
discussing textbook chapters (e.g., on game theory), (b) paper clubs read-
ing current relevant papers from all fields, and (c) mutually presenting
and discussing own scientific work in early and later stages.

In the optimal case, these discussions lead to a deeper and broader
understanding of the concepts, to the identification of weaknesses and
blindspots of the own disciplines’ theories, and acknowledgement of sim-
ilar work and related concepts from other fields.

Additionally, disciplines apply different epistemological approaches.
That is, disciplines differ in their commonly accepted methods for gener-
ating and updating knowledge and standards used to evaluate evidence.
The quantitative empirical approach, often applied in psychology, uses
empirical data to update beliefs about relations in the world that are
summarized in theories. Results are evaluated concerning whether proper
(experimental) research designs were used (i.e. assuring internal and ex-
ternal validity) and proper statistics were applied to analyze the data.
A theoretical approach, applied for example in theoretical economics or
mathematics, often starts from minimal basic assumptions or axioms and
derives predictions using rules of logic and other mathematical opera-
tions to explain and predict phenomena in the world. These derivations
have to be reproducible and free of errors, and generate new insights by
deriving many predictions from minimal assumptions. In law, hermeneu-
tic approaches dominate, focusing on interpreting written text and the
construction of consistent arguments, with validity evaluated by the con-
clusiveness of the argument or measures of consensus.
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These epistemological differences are reinforced by divergent disci-
plinary languages (as introduced above), standards for presenting work,
and assumptions about legitimate knowledge. They interact with group
dynamics such as ingroup favoritism, collusion within disciplines, and
differences in status or reputation. In such contexts trust in sources and
appreciation of others’ expertise are indispensable. Successful integration
depends on remaining critical while staying open to belief revision, even
when this challenges deeply held assumptions (e.g., debates about decep-
tion in experiments).

II. Relational Barriers to Integration

Establishing a shared language is an important foundation, but it does
not remove all challenges. Interdisciplinary collaboration frequently con-
fronts teams with high levels of epistemic uncertainty, diverging method-
ological assumptions, and the need to integrate heterogeneous standards
of evidence (Jacobs & Frickel, 2009; Stokols, Hall, Taylor, & Moser, 2008).

Three relational mechanisms are particularly important. First, psy-
chological safety and error culture shape whether researchers are will-
ing to take interpersonal risks and treat mistakes as learning opportu-
nities rather than threats (Edmondson, 1999; Cannon & Edmondson,
2005; Wax, Asencio, Bentley, & Warren, 2024). Second, the hidden profile
problem demonstrates how easily unique knowledge is overlooked when
groups focus on shared information rather than eliciting unshared exper-
tise (Stasser & Titus, 1985; Dayeh & Morrison, 2020). Third, perceived
hierarchies and power asymmetries across disciplines can marginalize
certain perspectives, reducing the diversity of voices and limiting inte-
gration (Cauwelier, Ribiere, & Bennet, 2019; Khan, Dyaram, & Dayaram,
2022).

Taken together, these relational barriers underline that interdisci-
plinarity is not only about reconciling language, theories or methods; it is
equally about cultivating trust, openness, and mutual respect (Fiore, 2008;
Salazar, Lant, Fiore, & Salas, 2012). Without such conditions, epistemo-
logical differences become sources of division rather than opportunities
for synthesis. The following section therefore turns to relational barriers
to interdisciplinary collaboration.
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1. Psychological Safety and Error Culture in Interdisciplinary Research
Teams

Interdisciplinary work confronts researchers with ambiguity and the con-
stant need to engage across boundaries of method and evidence. Under
such conditions, psychological safety, the shared belief that the context
is safe for interpersonal risk-taking, becomes a decisive factor in deter-
mining whether collaboration succeeds (Edmondson, 1999; Wax, Asen-
cio, Bentley, & Warren, 2024). When researchers feel safe, they are more
likely to voice doubts, challenge assumptions, and propose unconven-
tional ideas; when safety is absent, silence, self-censorship, and disci-
plinary retreat are more likely (Cauwelier, Ribiere, & Bennet, 2019; Khan,
Dyaram, & Dayaram, 2022).

A critical component of psychological safety is the treatment of er-
rors. Disciplines differ markedly in their error cultures: in some fields,
mistakes are framed as personal failings, while in others they are consid-
ered natural by-products of innovation. Where teams cultivate an open
error management culture, mistakes become opportunities for learning
and reflection; where blame dominates, members censor themselves and
innovation stalls (Cannon & Edmondson, 2005; Oliveira, Santos, & Rat-
ten, 2022). Leaders play a key role by modeling vulnerability, acknowledg-
ing their own limitations, and rewarding openness rather than punishing
missteps (Agarwal & Farndale, 2017; Ahmad & Umrani, 2019).

Psychological safety also helps to mitigate status asymmetries that
are common in interdisciplinary teams. Perceived prestige differences,
such as between quantitative and qualitative methods, can silence scholars
from less dominant traditions (Cummings & Kiesler, 2005; Khan et al.,
2022). Safety provides the conditions in which all voices can be heard,
allowing unique disciplinary perspectives to be expressed and integrated
(Fiore, 2008; Salazar, Lant, Fiore, & Salas, 2012).

In practice, fostering psychological safety in research collaborations
requires deliberate strategies. Teams benefit from norm setting and role
models that emphasize respect, inclusion, and the value of dissent (Ed-
mondson, 1999; Wax, Asencio, Bentley, & Warren, 2024). Equally im-
portant are transparent decision-making and error-handling procedures,
which reduce ambiguity and strengthen trust (Stokols, Hall, Taylor, &
Moser, 2008). In collaborative science, this transparency extends to re-
search practices themselves. Open science tools such as preregistration,
registered reports, and shared data and material repositories institution-
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alize an error-friendly culture by making it legitimate to report null re-
sults, deviations from hypotheses, and unforeseen challenges (Nosek et
al., 2018; Chambers, 2019). Such practices protect researchers from repu-
tational risks that often undermine psychological safety, while simultane-
ously improving the robustness of scientific outputs.

Policy and institutional frameworks can further reinforce these dy-
namics. Funding agencies and journals are beginning to recognize that the
success of research collaborations depends not only on scientific merit but
also on transparent processes and a culture of learning. By incentivizing
preregistration, replication studies, and open sharing of protocols, institu-
tions reduce the stigma of error and create structural conditions that align
with psychological safety (Nosek et al., 2015). Moreover, initiatives that
explicitly reward collaboration quality — such as team-based evaluations,
cross-disciplinary grants, and recognition for open practices - signal that
innovation depends on openness as much as on disciplinary expertise.
Ultimately, psychological safety and error culture are not peripheral con-
cerns but foundational to whether interdisciplinary research teams can
move beyond disciplinary defensiveness and harness their diversity for
cumulative, transparent, and impactful science.

2. Hidden Profiles and Information Sharing

Even when interdisciplinary teams establish a climate of psychological
safety, they face a persistent cognitive barrier: the hidden profile problem.
Classic research shows that groups tend to spend the majority of their
time discussing information already shared by all members, while unique
expertise and unshared insights remain overlooked (Stasser & Titus, 1985;
Wittenbaum, Hollingshead, & Botero, 2004). This bias toward common
information undermines the very rationale of interdisciplinarity, which
depends on surfacing and integrating distinct disciplinary perspectives
(Mesmer-Magnus & DeChurch, 2009).

The mechanisms behind hidden profiles are well documented. Teams
prefer shared information because it feels more fluent, socially validating,
and easier to process (Stasser & Stewart, 1992; Lu, Yuan, & McLeod, 2012).
For interdisciplinary collaborations, this challenge is amplified. Scholars
not only hold different pieces of information, but also rely on divergent
epistemological assumptions, methods, and standards of evidence. These
differences increase the likelihood that unique disciplinary knowledge
is not voiced (Cummings & Kiesler, 2005; Salazar, Lant, Fiore, & Salas,
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2012). Research further shows that perceived competence shapes infor-
mation sharing: members who see themselves as less competent relative
to others are paradoxically more likely to share and seek information,
leading to better decisions, while those who feel more competent often
withhold their unique knowledge (Dayeh & Morrison, 2020). In interdis-
ciplinary settings, this dynamic risks silencing precisely those disciplinary
contributions that are most needed for integration.

Addressing hidden profiles requires structured processes that coun-
teract natural tendencies. Explicit protocols such as assigning roles, con-
ducting “rounds” for unshared insights, or using structured decision-
making techniques (e.g., Delphi procedures) have been shown to increase
the disclosure of unique information (Stasser & Stewart, 1992; Sohrab,
Waller, & Kaplan, 2015; Wittenbaum et al., 2004). Ultimately, the hidden
profile literature highlights a paradox at the heart of interdisciplinarity:
the knowledge that most needs to be voiced is least likely to be shared
spontaneously. Overcoming this paradox requires deliberate structuring
of collaboration processes, recognition of disciplinary asymmetries, and
reinforcement of norms that value the surfacing of unique information.
A simple solution in interdisciplinary teams is that (e.g.) the leader of the
group ensures that each discipline provides their perspective on the topic
at hand by directly asking “what does [discipline] say to this topic?”, and
appreciating the elicited answers.

3. Perceived Hierarchies and Power Dynamics

Interdisciplinary teams not only bring together different domains of ex-
pertise but also researchers with varying levels of mastery in methods,
theories, and certain knowledge areas. These asymmetries create implicit
hierarchies between perceived “experts” and “novices” that can strongly
shape collaboration processes. Expertise often affords status, making it
more likely that an individual’s contributions will be taken seriously,
while those who are newer to a field or less confident in their method-
ological skills may hesitate to speak up (Boix Mansilla, Lamont, & Sato,
2016). These dynamics can have both costs and benefits. On the one
hand, experts anchor discussions and provide legitimacy to methodologi-
cal choices. On the other hand, they may inadvertently dominate conver-
sations, dismiss alternative viewpoints, or steer decisions toward familiar
solutions rather than innovative integrations. Novices, by contrast, may
bring fresh perspectives precisely because they are less constrained by dis-
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ciplinary conventions, but only if they feel encouraged and empowered to
voice them (Edmondson, 1999; Khan, Dyaram, & Dayaram, 2022).

Power dynamics also shape how errors and uncertainties are handled.
Research shows that members with lower status are less likely to admit
mistakes or raise doubts, fearing reputational costs, whereas high-status
experts may downplay their own errors to maintain authority (Cannon
& Edmondson, 2005). These patterns undermine the open exchange of
knowledge, especially in collaborations where methodological complexity
means that no single member can oversee all aspects of the project (Hall,
Vogel, Huang, & Crowston, 2018). Overcoming these barriers requires
structuring participation so that both experts and novices contribute
meaningfully. Explicit invitations for input from less experienced mem-
bers can redistribute influence and create a more balanced environment
(Salazar, Lant, Fiore, & Salas, 2012; Boix Mansilla et al., 2016). Training
that emphasizes humility for experts and confidence-building for novices
can further help teams avoid reproducing rigid hierarchies and instead
use differences in expertise as a resource for creativity and integration. A
pragmatic measure is asking less experienced persons (e.g., PhD students)
to provide their opinions first, and the leader of the group to speak last.
Generally, it should be assured that critical thoughts concerning the dom-
inant opinion (potentially established by high-power persons) are voiced
and encouraged (Janis, 1971).

In this way, perceived hierarchies are not inherently detrimental.
When managed well, they can provide structure and clarity while still
leaving space for learning, innovation, and the constructive questioning of
established assumptions. When unmanaged, however, they silence valu-
able contributions and reinforce defensiveness — precisely the opposite of
what interdisciplinary collaboration requires.

III. Cognitive Diversity and Belief Revision

Cognitive diversity — the presence of different perspectives, heuristics, and
problem-solving strategies within a team - lies at the heart of interdisci-
plinarity. By combining varied lenses, teams increase their potential to
generate creative insights, uncover blind spots, and develop more sus-
tainable solutions (Page, 2007; Hong & Page, 2004). In interdisciplinary
collaborations, cognitive diversity is not incidental but constitutive: each
field brings distinctive assumptions about causality, methods, and evi-
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dence, which together expand the space of possible solutions (Salazar,
Lant, Fiore, & Salas, 2012; Hall, Vogel, Huang, & Crowston, 2018).

Yet cognitive diversity is a double-edged sword. While it increases the
potential for innovation, it also raises coordination costs and the risk of
conflict (Mello & Rentsch, 2015; Mannix & Neale, 2005). Disagreements
over fundamental assumptions can stall progress if team members are un-
willing or unable to revise their beliefs. Interdisciplinary collaborations
thus depend critically on the ability of researchers to not only present
their views but also to update them in light of unfamiliar evidence and
reasoning.

Belief revision is a demanding psychological process. Studies show
that individuals exhibit confirmation bias and motivated reasoning, pre-
ferring information that aligns with their prior views (Nickerson, 1998;
Taber & Lodge, 2006). These tendencies are amplified in group settings
where disciplinary identities are salient, making it easier to defend one’s
own paradigm than to integrate competing ones. At the same time, cogni-
tive conflict, if managed constructively, can lead to deeper elaboration,
more systematic processing of information, and ultimately better deci-
sions (De Dreu & Weingart, 2003; van Knippenberg, De Dreu, & Homan,
2004).

Successful teams develop the ability to surface, evaluate, and com-
bine diverse perspectives while maintaining a climate of mutual respect
(Salazar et al., 2012). Leadership and team processes are key: transfor-
mational leadership, structured deliberation, and explicit emphasis on
critical reflection all increase the likelihood that cognitive diversity will
translate into innovation rather than gridlock (Wang, Kim, & Lee, 2016;
Boix Mansilla, Lamont, & Sato, 2016). Importantly, belief revision is fa-
cilitated by trust: members are more willing to adjust their assumptions
when they regard colleagues as competent and benevolent (Dirks & Fer-
rin, 2001; Edmondson, 1999).

For interdisciplinary science, the challenge is not to eliminate cogni-
tive diversity but to harness it. Teams must learn to tolerate prolonged
periods of uncertainty, to hold competing representations in play, and
to adopt procedures that encourage genuine updating rather than defen-
sive entrenchment. When achieved, this capacity transforms disciplinary
plurality from a source of friction into a wellspring of creativity and
resilience. Without it, collaborations risk dissolving into parallel mono-
logues, with each field defending its own territory rather than building
something new.
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D. Recommendations for Practice

The mechanisms reviewed in this chapter: barriers concerning language
and methodology, psychological safety, error culture, information shar-
ing, expertise dynamics, and belief revision highlight not only why col-
laborations falter, but also what is needed to create effective conditions
for interdisciplinarity. The goal is not simply to remove obstacles, but
to design environments where diverse expertise can flourish. There are
many examples for successful interdisciplinary scientific work, often re-
lying on different approaches. In this section we use the organization of
an interdisciplinary research group at the Max Planck Institute for Re-
search on Collective Goods by Christoph Engel as a case-study to illustrate
a solution that worked extremely well in practice and had substantial
long-term consequences. We refer to the distilled approach as the Engel-
Method.

I. Develop a Shared Language and Epistemological Awareness

An ideal interdisciplinary environment requires a common language that
allows researchers to communicate across disciplinary boundaries and
make their contributions mutually intelligible. Without it, collaborations
risk misinterpretations and the persistence of disciplinary silos.
Christoph Engel created multiple structures to foster this shared lan-
guage. He established paper seminars and a common corpus of readings
so that everyone could engage with the same foundational texts. Joint
methods seminars and summer schools gave researchers the opportunity
to compare their approaches and identify common ground. Presentations
of the same topic from different disciplinary perspectives encouraged par-
ticipants to recognize both divergences and overlaps in their conceptual
frameworks. Practical tools such as a joint glossary and shared “work
horse” projects (i.e. projects with a joint research paradigm, cf. Betsch &
Broder, 2025) further anchored collaboration in a common vocabulary.
Engel also modeled the translational work himself by moving across
fields — law, game theory, behavioral economics, psychology, meta-sci-
ence, and computer science - becoming a novice every few years. By
experiencing the disorientation of learning a new field, he demonstrated
both the necessity and the value of building a shared language for integra-
tion. Combined, these strategies provide the cognitive infrastructure that

767



https://doi.org/10.5771%2F9783748947257-757
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Susann Fiedler & Andreas Glockner

allows teams to operate at a higher level of abstraction and to integrate
diverse insights into coherent solutions.

II. Create a Culture of Psychological Safety and Constructive Error
Management

At the foundation of an ideal collaborative environment lies a culture in
which researchers feel safe to voice doubts, challenge assumptions, and
admit a lack of knowledge. Psychological safety is cultivated when leaders
model vulnerability, curiosity, and frame errors as learning opportunities
(Edmondson, 1999; Cannon & Edmondson, 2005). Christoph Engel con-
sistently embodied this principle by openly discussing how his own papers
and results had come about — not only the successes, but also the manip-
ulations that failed and the effects that could not be shown. Some of his
publications, as he frequently explained, had emerged directly from such
failures and the need to rethink assumptions. When teaching new meth-
ods, first in Stata and later in Python, he would deliberately demonstrate
where analyses could go wrong, which assumptions had to be revised, and
how his own thinking evolved over time. He also invited external experts,
such as David E. Jaeger for statistics, to tackle open questions alongside
students, making clear that even senior researchers continue to learn. By
sharing these experiences candidly, Engel normalized error as part of sci-
entific progress, signaling that not knowing is never a problem - only the
refusal to engage and learn is.

III. Ensure Systematic Information Sharing

Interdisciplinary teams achieve their potential best when all members’
unique expertise is surfaced. Environments that institutionalize struc-
tured information sharing — whether through rotating facilitators, formal
“information rounds,” or the facilitation of informal discussions — make
it less likely that valuable insights remain hidden (Stasser & Titus, 1985;
Mesmer-Magnus & DeChurch, 2009). Beyond individual projects, infras-
tructures such as shared databases, joint seminars, and transparent com-
munication platforms can embed these practices into the daily routines of
collaborative research.
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Christoph Engel actively created such conditions at the Max Planck
Institute. He introduced a mentorship system that paired senior and ju-
nior scientists from different research areas, encouraging informal ex-
changes outside of large meetings and lowering the threshold for asking
questions. The physical environment reinforced these opportunities: the
table tennis court and the institute’s garden became central spaces for
spontaneous conversations, allowing researchers to discuss viewpoints
and problems in smaller, more relaxed rounds. The environment encour-
aged joint lunch and coffee breaks across disciplinary borders. Engel also
shaped seminar formats so that a junior researcher would present a paper
or method, supported by a senior colleague. This practice both empow-
ered early-career scientists and ensured that disciplinary boundaries were
bridged in constructive ways.

Engel himself modeled and encouraged information sharing by rais-
ing respective questions — famously asking, “what does [psychology] say
to this?” - and by consistently bringing new methods, ideas, and results
to the group, making them available for everyone to use. These prac-
tices demonstrated that information sharing was not only encouraged but
expected, and that knowledge was a collective resource rather than an
individual possession. In this way, Engel embedded both structures and
informal mechanisms for exchange into the daily fabric of the institute,
ensuring that valuable insights surfaced and interdisciplinary collabora-
tion became the norm rather than the exception.

IV. Balance Expertise with Opportunities for Growth

Ideal interdisciplinary environments balance the authority of established
experts with opportunities for novices to learn, contribute, and develop.
Without such balance, collaborations risk either being dominated by
senior voices or leaving less experienced researchers without pathways
to growth. Environments that deliberately recognize the expertise of all
members, regardless of career stage, create the conditions for both inte-
gration and innovation (Boix Mansilla, Lamont, & Sato, 2016).
Christoph Engel consistently worked to achieve such balance within
his institute. He ensured that senior and junior researchers were paired in
complementary ways, and when the distribution of staff was uneven, he
invited external scholars to fill gaps, maintaining diversity of perspectives
and methods. Importantly, Engel emphasized that every junior researcher
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was an expert in their own right: they brought specialized knowledge of a
content area, and regularly highlighted these contributions in group dis-
cussions. This recognition elevated junior members from passive learners
to active collaborators, reinforcing the idea that interdisciplinary work
depends on drawing from everyone’s expertise.

Knowledge growth was further accelerated through extensive sum-
mer schools, where researchers, regardless of seniority, moved quickly
through in-depth courses and their own first experimental projects. These
intensive programs compressed learning and experimentation into a short
time, allowing juniors to gain rapid confidence in their methods and in-
sights. Notably, Engel was not only the teacher in these settings but often
also a curious student himself — participating in the same curriculum, en-
gaging in discussions, and modeling the humility required for continuous
learning. By creating structures in which senior and junior voices were
intentionally balanced, and by positioning himself as a co-learner, Engel
ensured that expertise flowed in multiple directions. This approach both
empowered younger scientists and reminded established scholars of the
value of openness and curiosity.

V. Embed Reflexivity and Belief Revision

Interdisciplinary teams thrive when belief revision is built into their rou-
tines. This requires more than ad hoc discussions: it calls for institution-
alized reflexivity - regular workshops where assumptions are questioned,
methods are debated, and integration is made explicit. In ideal environ-
ments, disagreement is not seen as a threat but as a signal of productive
diversity, provided it is handled in a climate of trust.

At the Max Planck Institute, Christoph Engel established precisely
such an environment. Reflexivity was not confined to formal workshops
but woven into the everyday routines of research. Opportunities to meet
and openness to discuss were abundant: many projects began over lunch
or during informal conversations in the garden or hallway. This somewhat
grass-roots, even “anarchistic” approach ensured that new ideas could
surface quickly and without the burden of rigid hierarchies. The architec-
ture and meeting culture reinforced this openness. Offices had open-door
policies, feedback was given quickly and constructively, and researchers
could rely on colleagues who had no other commitments than to focus on
science and the facilitation of new ideas. This created conditions in which
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“flow states” of collaboration were supported and reflexivity became a nat-
ural part of daily interaction.

Engel also institutionalized specific practices that encouraged belief
revision. He allowed for fast appointments of seminar presentations -
sometimes even opening the 2 p. m. lunch slot - so that ideas could be
tested and refined without delay. The internal discussion paper series pro-
vided friendly but rigorous feedback, offering a safe forum for critical
exchange before external submission. Across these formats, there was a
strong perception that colleagues were eager to help and discuss - not
only in scheduled meetings, but also in the spontaneous encounters that
made reflexivity a lived, collective norm. Through this combination of
openness, flexibility, and institutionalized feedback mechanisms, Engel
created an environment where assumptions were continuously surfaced
and revised, not as an exception but as the everyday practice of interdisci-
plinary science.

E. Conclusion

Interdisciplinary research succeeds when structural support and insti-
tutional incentives are matched by environments that foster openness,
curiosity, and respect. Psychological safety, information sharing, balanced
expertise, and reflexivity help ensure that disciplinary diversity becomes a
resource rather than a barrier.

Christoph Engel showed us what such an environment can look like.
By treating errors as opportunities, by honoring the expertise of juniors
alongside seniors, by creating spaces for spontaneous exchange, and by
stepping into new fields as a learner himself, he built a culture where cu-
riosity, openness, and mutual respect were the norm. All these experiences
teach us that interdisciplinarity is not only about combining knowledge -
it is about building communities of trust where learning never stops.
Christoph Engel applied a very unique, both deeply humanistic and sci-
entific approach, which justifies referring to it as the Engel Method.
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