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Abstract
Contemporary sustainability issues require the integration of diverse knowledge to study and address them holistically. 
How interdisciplinary knowledge integration arises in teamwork is, however, poorly understood. For instance, studies often 
focus on either individual or team processes, rather than studying their interplay and thereby contributing to understanding 
knowledge integration in an integral manner. Therefore, in this study we aimed to understand how knowledge integration 
processes are shaped by interactions in interdisciplinary teamwork. We present insights from an ethnographic case study of 
interdisciplinary teamwork among eight master’s students. In this student team, we observed two dynamics that impeded 
knowledge integration: (1) conformative dynamic manifested as avoiding and ignoring differences, and (2) performative 
dynamic as avoiding and ignoring not-knowing. Based on earlier work, we expected that contributing one’s own and engag-
ing with each other’s knowledge would ensure knowledge integration. However, the dynamics exposed that it did not only 
depend on whether knowledge was contributed and engaged with, but also which knowledge was exchanged and manipulated 
in the teamwork. We coin the concept ‘relative expertise’, which emphasizes that interdisciplinary teamwork requires that 
collaborators act simultaneously as expert—in relation to their own contributory expertise—and non-expert—in relation 
to others’ contributory expertise. The dynamics hampered acting as a relative expert, and we saw that this was shaped by 
an interplay of students’ individual epistemic competencies, shared assumptions about teamwork, and social context. The 
insights may help recognize dynamics and underlying factors that impair knowledge integration, and thereby inform targeted 
interventions to facilitate knowledge integration.

Keywords Interdisciplinarity · Teamwork · Knowledge integration · Higher education · Circular economy · Epistemic 
competencies

Introduction

Contemporary sustainability issues—such as climate 
change, resource scarcity, pollution, ever-growing health-
care demands, and global inequalities—are complex prob-
lems that transcend boundaries of academic disciplines 
(McArthur and Sachs 2009; Jerneck et al. 2011; Holm et al. 
2013; IPCC 2022). As such, scientific research aiming to 
understand and address these issues requires interdiscipli-
nary approaches (Rylance 2015). Through those approaches, 
knowledge and insights from different fields can be brought 
together to gain a more comprehensive understanding of 
complex sustainability issues and address them more holis-
tically than what is possible when approaching them from a 
single disciplinary perspective (Boix Mansilla 2005; Clark 
et al. 2016). This goal, however, requires that experts from 
different fields collaborate (Fiore 2008; Ryser et al. 2009) 
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and they integrate their knowledge (Klein 2017). Interdisci-
plinary knowledge integration goes beyond the accumula-
tion and mechanistic pooling of knowledge from different 
fields. Rather, it requires relating elements often previously 
unrelated to create new meanings and actions (Klein 2017; 
Pohl et al. 2021).

Diversity of perspectives that collaborators from different 
disciplinary backgrounds bring, then, is essential to inter-
disciplinary collaboration (Vilsmaier and Lang 2015). This 
diversity provides opportunities to gain a more comprehen-
sive and layered understanding of sustainability concerns 
(Dahlin et al. 2005; Crowley and O’Rourke 2020). However, 
diversity is also at the root of challenges of interdiscipli-
nary collaboration, including misunderstandings and mis-
aligned goals (Cronin and Weingart 2007). Disciplines dif-
fer in language, practices, methods, and theories that cause 
challenges in collaboration (Morse et al. 2007; Regeer and 
Bunders 2009). Different disciplines are also founded on dif-
ferent values systems and assumptions about knowledge and 
research as the practice of generating knowledge and atten-
dant or epistemic cultures (Grin and Van De Graaf 1996; 
Knorr-Cetina 1999; Eigenbrode et al. 2007). Interdiscipli-
nary collaboration requires dealing with these differences to 
exchange knowledge and to make sense together of the topic 
under study (Kjellberg et al. 2018). This expectation does 
not mean interdisciplinary collaboration is aimed explicitly 
at reaching consensus (Boix Mansilla 2017; O’Rourke 2017; 
Pohl et al. 2021). Rather, teamwork should use difference 
as a resource to enrich understanding of a topic without 
smoothing over disciplinary differences (Souto 2015; Vils-
maier and Lang 2015).

Engaging in interdisciplinary collaboration and integra-
tion is also highly demanding of teams as well as individu-
als, requiring competencies in knowledge integration that are 
both individual- and team-based (Parker 2010; Misra et al. 
2015; Lotrecchiano et al. 2020; Bammer et al. 2020; Pen-
nington et al. 2021; Horn et al. 2022). Insufficient mastery 
of these competencies has proven to cause conflict among 
collaborators (Strober 2006) and results in superficial inter-
disciplinary work (Boix Mansilla 2005). Besides competen-
cies of individual collaborators, interdisciplinary knowledge 
integration has also been shown to rely on team dynam-
ics (Salazar et al. 2012; Boix Mansilla et al. 2016). Among 
other traits, psychological safety and trust, power, motiva-
tion, team diversity, and disciplinary compatibility shape 
interdisciplinary teamwork (Salazar et al. 2012; Lotrec-
chiano et al. 2016; Boix Mansilla et al. 2016; O’Rourke 
et al. 2019). As a result, both low competence levels and 
unfavorable team dynamics can impair interdisciplinary col-
laboration and integration (Salazar et al. 2012; Freeth and 
Caniglia 2020). Studies of teamwork affirmed it is essential 
to take an integrative approach that considers both individ-
ual and social systemic levels, because they are concurrent 

and interdependent for understanding team functioning and 
learning (Volet et al. 2009; Decuyper et al. 2010).

Although a wealth of literature exists about competen-
cies and teamwork for interdisciplinarity, individual and 
team level processes are often studied in relative isolation, 
whereas they are known to interact and jointly shape knowl-
edge integration in teams (DeCuyper et al. 2010). The lit-
erature provides definitions of knowledge integration (e.g. 
Pohl et al. 2021), and/or descriptions of factors that affect 
the development of integrated insights (e.g. Salazar et al. 
2012; Boix Mansilla et al. 2016; Pennington et al. 2021), 
but they report that a need remains to better understand the 
underlying mechanisms—how these diverse factors affect 
knowledge integration (Pohl et al. 2021). As knowledge 
integration is considered key to interdisciplinary work, the 
lack of knowledge about how it comes about, and—related 
to that—how it can be facilitated, hamper interdisciplinary 
practice. This knowledge gap, therefore, hampers design 
and implementation of educational interventions as well 
as project management for sustainability research, because 
understanding of mechanisms that could inform targeted 
intervention is lacking.

Therefore, in this study, we aim to understand how inter-
actions in interdisciplinary teamwork shape team knowledge 
integration processes. In order to do so, we present insights 
from a case study of interdisciplinary teamwork among 
eight master’s students. We describe how our student team 
behaved and which factors affected their knowledge integra-
tion process. Our findings exposed two behavioural dynam-
ics that impaired their knowledge integration. These obser-
vations triggered us to develop a conceptualization of the 
need to act as a ‘relative expert’ in interdisciplinary team-
work, taking on the role of expert in relation to one’s own 
expertise and of non-expert in relation to others’ expertise. 
Moreover, we demonstrate the difficulty of this behaviour 
and distill personal and team level factors that play a role in 
those dynamics.

Methods

To gain insight into how individual competencies and team 
level processes jointly shape team knowledge integration 
processes, we took an ethnographic approach (Bath 2009). 
Through this approach, we intensively and closely observed, 
guided, and studied the functioning of one student team 
engaging in interdisciplinary teamwork on a complex sus-
tainability issue in the context of a master’s level course over 
a period of 5 months.
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Setting

The data collection for this study took place in the context of 
the 2021 offering of the course Interdisciplinary Community 
Service Learning 2 (iCSL2): Addressing Challenges through 
Transdisciplinary Research1 (described in more detail in 
Tijsma et al. 2023). In this course, master’s students from 
different departments and faculties across VU Amsterdam 
collaborate in teams. As part of course requirements, they 
worked on the broad sustainability topic of a Circular Econ-
omy. Each student conducted research in the context of his 
or her master’s program, meeting its requirements and under 
supervision of an expert from their own department while 
viewing the topic through the lens of their own fields (theo-
ries, methods, approaches, etc.). They voluntarily took the 
iCSL2 course on top of, and in parallel to, their individual 
research projects as an extracurricular elective course. In the 
course they were tasked with integrating insights from their 
individual projects into a single report. The course ran for 5 
months (February–June), and centered around weekly team 
meetings with the explicit aim of supporting them in the pro-
cess of integrating knowledge from their individual projects. 
These meetings were guided by the second author, assisted 
by the first author. All team meetings (n = 21) in the 2021 
offering took place online via Zoom, due to restrictions of 
the COVID-19 pandemic, and—depending on content, team 
needs, and project stage—were between 1 and 2 h in length.

Participants and data collection

In keeping with ethnographic methodology, data collection 
involved a combination of observations, qualitative inter-
views, and analysis of written reflection reports. Over the 
entire course, we conducted observations of the work and 
interactions of one student team. It consisted of eight stu-
dents, seven in master’s and one in a PhD program. They 
were enrolled in the following programs: Business Admin-
istration: Strategy and Organization; Digital Business Inno-
vation; Environment and Resource Management; Food 
Innovation and Healthy Food Design; Management, Policy 
Analysis, and Entrepreneurship in the Health and Life Sci-
ences; Science and Technology Policy (PhD); and Work and 
Organizational Psychology (n = 2). Moreover, their master’s 

programs did not necessarily correspond to monodiscipli-
nary backgrounds. They exhibit varying breadth with dif-
ferent degrees of specialization. Students also combined 
different bachelor’s and master’s programs, and some were 
completing multiple degrees in different fields. Thus, the stu-
dents held diverse academic identities with varying breadth 
and depth in one or multiple disciplines. Consequently, 
students also represented a wide range of experience with 
interdisciplinary work. Besides disciplinary diversity they 
were also diverse in cultural backgrounds, and the main lan-
guage of the course—English—was a first tongue for only 
one student.

We recorded audio and video of all meetings via Zoom. 
During and immediately after the meetings, the first author 
took extensive notes in an observational journal. These notes 
were guided by a gradually developing understanding of the 
knowledge integration process that arose through continuous 
conversations and joint reflections between the first and sec-
ond authors. Throughout the course (during weeks 1–9, 11, 
15, 17, 19, and 21), the students completed individual writ-
ten reflection exercises in English. Moreover, we conducted 
four semi-structured interviews with each student (during 
weeks 3, 7, 13 and 21). We followed an interview proto-
col that outlined objectives of an interview, and formulated 
questions based on the completed written reflection exer-
cises. The interviews focused on students’ departure points 
in terms of expectations, backgrounds, and competencies 
(interview #1 in week 3), differences in disciplinary per-
spectives among team members (interview #2 in week 7), 
collaboration among students (interview #3 in week 13), and 
the entire collaboration process in terms of team dynamics 
as well as collaboration and integration towards joint end 
results (interview #4 in week 21). The first author conducted 
these interviews via Zoom and they lasted for approximately 
1 h each. If the first language of the student was Dutch (4/8), 
we conducted the interviews in Dutch, otherwise in English. 
We transcribed the interviews verbatim.

Data analysis

Interpretation of data began with writing of reflective obser-
vational journals and ongoing conversations among the 
authors. In the analysis, we built onto our earlier work, in 
which we characterized four types of student behavior in 
interdisciplinary teamwork—naive, assertive, accommodat-
ing, and integrative—and two sets of epistemic competen-
cies for interdisciplinary teamwork—epistemic steadiness 
and epistemic adaptability (Horn et al. 2022). We applied 
this conceptualization as an analytical framework to distin-
guish behaviours and competencies in relation to knowledge 
integration in the teamwork.

Based on our earlier work (Horn et  al. 2022) we 
expected the students to achieve knowledge integration 

1 As the course name suggests, the iCSL2 course is both interdisci-
plinary—through the teamwork among students from diverse discipli-
nary backgrounds towards a joint, integrated product—and transdis-
ciplinary—through the collaboration between university students and 
community partners. However, the team that we considered in this 
study only engaged in interdisciplinary collaboration and integration, 
without collaboration between students and non-academic partners. 
For an insight into examples of transdisciplinary work in the iCSL 
courses, we refer readers to Tijsma et al. (2023).
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when we stimulated them to contribute their knowledge 
and to engage with knowledge contributions of others. 
However, already in an early stage of our fieldwork, we 
noticed that the contribution of and engagement with 
knowledge did not guarantee the building of shared under-
standing in the team. Through the ongoing process of tak-
ing, analyzing and discussing fieldnotes, two behavioural 
dynamics emerged through an inductive, iterative analysis 
process in which we identified lower level codes for behav-
iours that we observed and which we present underlined in 
the Findings section (e.g. ‘not bring alternative explana-
tions’ and ‘simplify contributions’). We clustered these 
into two higher level themes, the two behavioural dynam-
ics: (1) conformative and (2) performative team dynamics.

The surprising observation that contributing and engag-
ing with each other’s knowledge did not suffice for knowl-
edge integration processes served as the starting point for 
our subsequent abductive reasoning (Kovács and Spens 
2005; Le Gall and Langley 2015). This observation chal-
lenged our original assumption and sparked two refined 
research questions in us: (1) how do the dynamics that we 
observed shape knowledge integration processes? And; (2) 
what personal and team level factors shape those team 
dynamics and thereby challenge knowledge integration? 
To answer the first question, we turned to literature, based 
on which we propose the conceptualization of acting as a 
‘relative expert’, which we further explain in the Findings 
section. Subsequently, we applied this concept to our data 
in understanding the behavioural dynamics. To answer the 
second question we conducted a parallel inductive–deduc-
tive analysis of the data, in which we identified behav-
iours and competencies based on our earlier work (Horn 
et al. 2022) and inductively identified other factors and 
the interactions between factors (e.g. ‘familiarity’, ‘online 
setting’).

Research ethics

All students who participated in the study provided writ-
ten informed consent about use of their data for scientific 
research and the possibility of discontinuing their partici-
pation in the study at any time, without consequences for 
participation in the course or relationship with the teach-
ing staff. All of the students who participated in the course 
opted to continue and to participate in this study. The find-
ings are reported anonymously, by referring to all students 
in female form and avoiding and removing any identifiable 
information such as study backgrounds and details about 
their individual projects. The ethical committee of VU 
Amsterdam also gave ethical approval for the research 
project in the context of which findings in this publication 
are represented.

Findings

Two team dynamics: conformative and performative

While supervising our team, two dynamics in their interac-
tions stood out to us. Already during the observations, these 
patterns of team dynamics started to emerge, and our under-
standing and definition of these dynamics gradually developed 
over the process of data collection and analysis to arrive at the 
final understanding we present here. Through this process we 
arrived at the terms ‘conformative’ and ‘performative’ dynam-
ics that we coin in this article. In this subsection, we describe 
how these dynamics manifested as team level interactions.

Conformative dynamic

The conformative dynamic was a tendency among students to 
agree with each other’s ideas and contributions. Hence, they 
steered away from differences of opinion and disagreements. 
The conformative dynamic was particularly salient in deci-
sion-making processes. For instance, in the process of framing 
their joint research by defining research questions or key con-
cepts, they often quickly settled for a decision through implicit 
agreement with the first suggestion that came up, rather than 
critically examining different alternative understandings and 
views. To illustrate this, the following quote provides an exam-
ple of this recurring pattern. This example is about how the 
team defined the key concept of circular economy for their 
project:

“I suggested this conceptualization of the circular 
economy based on 3 Rs. [Reduce, Reuse, Recycle] [...] I 
was surprised that no other definitions were suggested, 
because I think there are like 40 different Rs to make 
sense of circular economy. That decision was really 
made because I made that suggestion and it was just 
accepted by the others. [...] Now I don’t know whether 
it was accepted because it is a definition that everyone 
agrees with or whether they just thought: sure, that’s 
fine.” - S6 interview 3.

In this example, S6 suggested a definition of circular econ-
omy for the framing of their joint project, and this definition 
was directly and partly implicitly accepted and not comple-
mented by alternative definitions that the team discussed and 
compared, nor questioned by the other team members. They 
thus conformed to contributions by others, rather than diverg-
ing and diversifying.

Performative dynamic

The performative dynamic was a tendency of the students to 
pursue a linear process characterized by certainty, without 
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reconsidering statements or decisions. Hence, they steered 
away from uncertainty, ambiguity, and not-knowing. This 
dynamic was in particular prevalent in the way the students 
dealt with (critical) questions and feedback, either from 
each other or from the teachers. We observed a reluctance 
to revisit, revise, challenge, and question decisions or state-
ments that they had made. This was, for instance, reflected in 
discomfort and frustration the students expressed experienc-
ing about the iterative and unclear nature of the collaboration 
process. They expressed that having to revise their questions 
and concepts repeatedly caused their motivation to drop, and 
that they did not feel like they made any progress until they 
started writing their report and thus started to put actual 
words on paper. S2 put it as follows:

“We had our main question, however after the pres-
entation we changed the question again to make it a 
bit more specific. I feel like every time we make a lit-
tle progress but maybe not as much.”—S2 reflection 
week 7

This quote illustrates a behaviour we observed repeatedly 
in the team. Receiving feedback and revisiting the questions 
thus to her seemed akin to taking a step back, undoing rather 
than making progress. This demonstrates what we call the 
performative dynamic, a strive for progress as defined by 
outcome, performance, and increased certainty and clarity.

Team dynamics and knowledge integration

The dynamics described in the previous subsections seemed 
to be disruptive to knowledge integration processes in the 
team. Both the conformative dynamic and the performative 
dynamics caused the conversations to quickly converge and 
prevented the diversification and exploration of the knowl-
edge represented in the conversation and thereby prevented 
the use of the knowledge represented in the knowledge bases 
of the students. These observations confirm and expand on 
our previous work (Horn et al. 2022). It confirms the earlier 
finding that the absence of contributing and engaging with 
knowledge impairs knowledge integration, as we observed 
instances in which the dynamics manifested as an absence of 
contributing and engaging with knowledge. On top of that, 
we also observed cases in which the students did contribute 
and engage with knowledge, but in which knowledge inte-
gration processes were still impaired. This observation led 
us to ask the question whether the development of shared 
understanding does not only rely on the basis that knowledge 
is contributed and engaged with, but also which knowledge 
is contributed and engaged with, which we address in the 
upcoming subsections. This is thus an expansion of our ear-
lier work (Horn et al. 2022), adding the additional focus on 
which knowledge is contributed and engaged with to the 
framework we developed in the past.

Knowledge and expertise in interdisciplinary 
teamwork

Interactional expertise as locus of interdisciplinary 
teamwork

To understand the significance of which knowledge collabo-
rators exchange in interdisciplinary teamwork, we turned to 
the ‘periodic table of expertises’ as put forward by Collins 
and Evans (2007). Based on their observations on how soci-
ologists of science engaged with the scientific communities 
they studied, they distinguished between two forms of spe-
cialist knowledge: interactional and contributory expertise 
(Collins and Evans 2007). The members of the scientific 
communities under study, on one hand, held contributory 
expertise; the advanced understanding of key theories and 
methodologies in their field, to the extent of being able to 
use and apply them to develop new knowledge within their 
domain of expertise, but also explain them to others and 
train others in them. The sociologists of science, on the 
other hand, developed interactional expertise; understand-
ing of the field they study that allowed them to understand 
and engage in conversation with experts from the field, but 
did not allow them to train others in it or actively engage 
in the development of new knowledge within those fields. 
They acquired this expertise through the interaction with the 
experts, hence the term interactional expertise.

Collins and Evans (2007) themselves defined interac-
tional expertise as the “medium of interchange in properly 
interdisciplinary, as opposed to multidisciplinary, research” 
(p.32) Stephens and Stephens (2021) further built upon this 
in making sense of teams engaging in interdisciplinary team-
work, as expert networks. Those networks consist of experts 
who hold contributory expertise in their own field and hold 
(and/or are in the process of developing) interactional exper-
tise in the fields of their consortium members from other 
fields (Stephens and Stephens 2021). This means that col-
laborators hold the status of expert within their own disci-
plinary scope—that which they hold contributory expertise 
on—they bring their knowledge and abilities to the team and 
constantly judge what knowledge they should share with the 
team, and with how much technical detail (Stephens and 
Stephens 2021). Simultaneously, they develop interactional 
expertise in their collaborators’ fields, through demonstrat-
ing interest and curiosity, and the utilitarian requirements 
to understand each other’s work for the joint work to pro-
gress (Stephens and Stephens 2021). This demonstrates that 
in the context of interdisciplinary teamwork, the building 
of interactional expertise is considerably different from its 
development in the context in which the concepts originally 
emerged, when sociologists of science immersed themselves 
in scientific communities (Collin and Evans 2002). Rather 
than an interaction in which one party is the specialist that 
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brings the contributory expertise and the other is relatively 
unknowledgeable and acquires interactional expertise, both 
parties need to take on both roles.

Acting as a relative expert to build shared understanding

So, bringing those insights together, we coin the concept 
of ‘relative expert’; collaborators in interdisciplinary team-
work need to combine two seemingly contradictory roles: of 
expert and of non-expert. In relation to their own contribu-
tory expertise, they take on a role of expert, explaining what 
they know to others while indicating their levels of certainty 
and indicating boundaries of their personal knowledge; thus 
acting epistemically stable (Horn et al. 2022). In relation 
to topics on which they do not hold contributory expertise, 
they take on the role of non-expert, indicate not-knowing, 
asking questions to others who do possess knowledge about 
it, and actively committing to understanding through follow-
up questions and critical inquiry; thus acting epistemically 
adaptable (Horn et al. 2022).

Returning to the question which knowledge is to be 
exchanged in interdisciplinary teamwork, this thus stresses 
the importance of contributory expertise. To support the 
building of shared understanding, collaborators should 
focus their efforts in contribution knowledge on their own 
contributory expertise. In addition, in engaging with oth-
ers’ knowledge, the focus should be on others’ contributory 
expertise. This should, however, be an interactive process in 
which collaborators depend on and respond to each other’s 
behaviours. After all, one can only engage with what others 
have shared and only when they share something can oth-
ers engage with this. This thus asks for a dialogical interac-
tion in which collaborators constantly switch between and 
dynamically navigate the roles of expert and non-expert and 
the corresponding behaviours.

Knowledge interactions in a student team

With the conceptualization of taking on the role of rela-
tive expert in mind, we returned to the interactions in the 
student team we followed and supervised and used the ana-
lytical lens of relative expertise and different expertises and 
knowledge types to make sense of the dynamics and their 
impact on the development of shared understanding among 
the students. In the following two sections we describe 
which knowledge students contributed and engaged with in 
the conformative and performative dynamics, respectively.

Conformative knowledge behaviours

As we discussed at the beginning of the Findings section, 
the conformative dynamic manifested as a tendency of the 
students to agree with each other’s ideas and contributions 

and to thereby steer clear of differences of opinion and 
disagreements. When looking at the conformative dynamic 
through the lens of relative expertise and Collins and Evans’ 
(2002) types of expertise, we saw that the students often 
either did not contribute any knowledge, or that they con-
tributed knowledge that was already shared and/or (expected 
to be) uncontested; this nudged them towards bringing non-
specialist rather than contributory knowledge, as everyday 
knowledge was more likely to be familiar and thus meet 
an appreciative response and little resistance. In terms of 
engaging with knowledge, we saw that it was either absent 
altogether, or the engagement was uncritical.

In the example that we gave when introducing the concept 
of conformative dynamics, the absence of contributing and 
engaging with knowledge was pronounced. We saw that the 
students did not bring alternative definitions—and thus did 
not bring their contributory expertise—and did not question 
the definition that was brought in—and thus did not engage 
with others’ contributory expertise.

We also observed instances at which students contributed 
knowledge but not their contributory knowledge. This could 
manifest as simplifying contributions, for instance by avoid-
ing concepts and jargon. S8 wrote the following:

“For the presentations and discussions I did not have 
many questions, as most people tried to keep specific 
words out and explain it so everyone could understand 
what they wanted to do.”—S8 (week 4)

By not using jargon, students seemed to prevent lack of 
clarity and corresponding difficulties. However, at the same 
time, consequently they also removed some of the disci-
plinary specificity and depth of their contributions, and 
brought less contributory expertise to the joint effort. As 
S8 indicated, the simplified contributions by her teammates 
also reduced the questions it sparked in her and thus also 
prevented her from engaging with her teammate’s expertise.

When students were confronted with knowledge contribu-
tions different from their own, we saw they often neglected 
rather than critically engaged with those differences. They 
dealt with differences by accepting but not further exploring 
them. Rather than exploring the underlying causes of these 
differences, they took note of differences, but left them oth-
erwise untouched. S7 wrote the following about differences 
and disagreements:

“There were no real disagreements. We talked about 
the things we did not understand about each other’s 
articles but generally seem to accept that others have 
a different way of saying what good scientific knowl-
edge is and what important is for to judge a published 
article”—S8 reflection week 5

In this quote, S8 demonstrated she took note of differ-
ences in perspectives and epistemological views, and she 
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was not only accepting but also trying to empathize with 
them. However, she did not stress the criticality of address-
ing differences when collaborating and did not consider them 
sources of information and as a starting point for exploring 
the topics. This means that they did not take the opportunity 
to engage with each other’s unique contributory knowledge 
bases, but instead limited themselves to the knowledge that 
was already shared.

Overall, we thus saw that the conformative dynamic was 
a manifestation of not (fully) acting as a relative expert by 
contributing their own and engaging with others’ contribu-
tory unique expertise. The conformative dynamic was char-
acterized by non-expert behaviour, also in relation to one’s 
own expertise.

Performative knowledge behaviours

As we discussed earlier, the performative dynamic mani-
fested as a tendency to pursue a linear, certain process by 
steering clear of uncertainty, ambiguity, and not-knowing. 
We saw that instead of bringing their own contributory 
expertise, the performative dynamic meant that students 
often brought non-specialist knowledge to the teamwork. 
In addition, instead of engaging with others’ contributory 
knowledge, they tended to engage with non-novel knowl-
edge that they themselves already held and was thus not the 
unique contributory knowledge that their teammates brought 
and they could learn from.

In terms of knowledge contributions, the performative 
dynamic showed when students spoke up and acted knowl-
edgeable about topics on which they were not necessarily 
experts. This strategy seemed to allow them to appear more 
knowledgeable and worthy contributors by sharing non-spe-
cialist knowledge, rather than exposing a lack of knowledge 
about a specific topic. Therefore, they ignored their own 
not-knowing. This ‘overselling’ of expertise occurred when 
students resorted to contributing non-specialist knowledge—
such as popular understanding—to contribute to topics about 
which they lacked specialist knowledge. In the following 
example, S6 contributed information from a popular sci-
entific source—a documentary—during a team meeting to 
make a broad sweeping statement on a topic about which she 
did not hold specialist, academic knowledge and could also 
not be expected to have this specialist knowledge consider-
ing her training background:

“Last night I watched the Seaspiracy documentary 
and there was the thing with the ASC brand I think for 
the fish, so no dolphin, fish. And that brand had extra 
trademarks, it was more expensive than brands that 
did not, so that’s also something, when things look 
more sustainable, they are also more expensive.”—S6 
(transcript meeting 12)

In addition, we saw that students seemed to act more 
knowledgeable than they were when speaking with certainty 
and authority about methods, concepts or theories they did 
not fully grasp. Instead of indicating the boundaries of their 
knowledge, they tried to give an explanation which was 
unclear and incohesive. During a meeting, while the stu-
dents were discussing concepts and their relationships, S5 
said the following:

“Isn't it the other way around, like the law is, they put 
a law like: okay, we don’t allow to sell, I don’t know, 
plastic products, that people will yeah, I don’t know, 
the social norm will be more like yeah I don’t like to 
buy plastic, because in my country it’s not allowed 
and…”—S5 (meeting 12)

This example demonstrates S5 had limited understand-
ing of concepts that she was referring to—such as laws 
and social norms. However, instead of indicating that this 
was not her expertise, she made a suggestion that was not 
grounded in knowledge that she holds. She also stammered 
searching for words, and it is hard to understand what 
exactly she meant.

These contributions of non-specialist knowledge may 
cause a false sense of understanding and lead teammates to 
misjudge the person’s expertise. Speaking up frequently cre-
ated the impression of being a knowledgeable teammate, as 
S4 expressed in the following quote: “So I think that because 
[S3] and [S2] are more loud-mouthed, that it also seems as 
if they are knowledgeable”—S4 interview 3.

In terms of engaging with knowledge, we saw that stu-
dents often did not ask clarification questions, even though 
there were plenty of ambiguities and uncertainties to resolve. 
As teachers we also instructed them explicitly to ask clari-
fication questions. However, instead they often made com-
ments or asked questions about topics they were already 
somewhat knowledgeable about. As such, they seemed to 
avoid not-knowing. The following question illustrates an 
example from practice of a question posed by S3 posed in 
meeting 2:

“How will you measure [key concept in other’s 
research], because I think different people will per-
ceive it in a different way, how would you take that into 
account?” (S3 transcript meeting 2).

This example shows that S3 did not ask what the concept 
her teammate was working on meant, even though she could 
not know how it is conceptualized and operationalized in 
the other’s research. Instead, the comment was about a pos-
sible challenge in measuring this concept, asking how the 
teammate planned to deal with that. This kind of response 
exposes a tendency that we observed repeatedly and consist-
ently to speak up by expressing showing what they do know 
rather than exposing what they do not know.
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Taken together, we thus saw that the performative 
dynamic manifested as not (fully) acting as a relative expert. 
Rather than taking on the role of non-expert in relation to 
others’ knowledge bases and the lacunas in their own knowl-
edge, the performative dynamic was characterized by expert 
behaviour also on these occasions.

Students behaving as experts and non‑experts

To sum up, we saw that the students in our team often did 
not act as relative experts. Instead of taking on the role of 
expert by contributing their unique contributory expertise, 
they often contributed shared or non-specialist knowledge, 
or did not contribute any knowledge. In addition, instead 
of taking on the role of non-expert by engaging with oth-
ers’ unique contributory expertise, they often engaged with 
shared and non-specialist knowledge. This is thus in contrast 
with the knowledge interactions that literature pointed at 
as to support effective interdisciplinary teamwork and the 
development of shared understanding.

We argue that the conformative and performative dynam-
ics, being manifestations of the team not acting as relative 
experts, explain why the development of shared under-
standing was hampered in our student team. This implies 
the difficulty of acting as a relative expert, and the existence 
of forces that incline teams to act conformatively and per-
formatively instead of acting as a relative expert. This raised 
the follow-up question of what shaped the team interactions 
towards conformative and performative dynamics and away 
from a network of relative experts. In the following sec-
tion we discuss individual and team level processes that we 
observed to shape the team interactions towards conforma-
tive and performative dynamics.

Individual and team level processes

We observed three categories of factors that shaped con-
formative and performative dynamics: epistemic competen-
cies of individual team members, shared assumptions about 
interdisciplinary teamwork among team members, and social 
context. In this subsection, we describe how these three cate-
gories of factors affected teamwork and shaped its dynamics.

Individual epistemic competencies affecting team 
dynamics

On the individual level, we found that students demonstrated 
predominantly what we in our previous work (Horn et al. 
2022) described as naïve behaviour. This implies they lacked 
competencies to contribute their own knowledge—epistemic 
stability—as well as competencies to engage with others’ 
knowledge—epistemic adaptability. We saw that these 

competencies, and especially lack thereof, shaped dynam-
ics on the team level.

To begin with, students demonstrated low competen-
cies to contribute their unique knowledge to the joint team 
effort, hence low epistemic stability. For instance, the stu-
dents seemed to demonstrate limited grounding in their 
own fields and projects. They often did not fully master key 
concepts and methods, preventing them from bringing con-
tributory expertise to teamwork. In the following example, 
S8 explained that inability to convey key concepts from her 
field to teammates prevented contributing relevant expertise 
to group discussions:

“I think I find it sometimes hard to bring the concepts 
that I know about across, like I know them in my mind 
but then trying to put them to words [...] I don’t know 
how to explain it.[...] when we talk about concepts and 
theories, I know about them [...] but then explaining it, 
putting it to words, and including it in the discussion, 
I find that really hard”—S8, interview 3.

Limited grounding in her own field inhibited bringing in 
unique contributory expertise. Not bringing her expertise 
as a possible alternative to others’ expertise, contributed to 
the conformative dynamic at a team level. Besides limited 
grounding in their fields, we also observed students gener-
ally had low confidence about their knowledge on the topic 
they collectively studied, which also made them less inclined 
to contribute their expertise. For instance, S4 expressed 
insufficient confidence about her knowledge on the topic, 
which she expressed to be due to a combination of limited 
knowledge as well as general insecurity:

“I’m in general quite insecure about my own abilities 
and knowledge. [...] And in addition to that I don’t 
even know what I’m doing [in my own project], let 
alone that I feel like I can contribute something. So, 
these things reinforce each other.—S4, interview 3

Moreover, students demonstrated low epistemic compe-
tencies to engage with the knowledge others contributed. 
Students often rigidly held onto their views and defended 
their choices instead of demonstrating the openness to ques-
tion and potentially revise them. The following example 
from a conversation in meeting 12 occurred when students 
were discussing the mind maps they had been working on in 
subgroups, with questions the two subgroups posed to each 
other as conversation starters. S3 said the following about 
the discussion in her subgroup by the end of the meeting:

“And I think that many of the questions that we got 
[from the other group] were kind of process related, so 
how does one thing relate to the other. Then we tried to 
make that more clear, so for example there was a ques-
tion about the building consensus, so it’s like a flow, 
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you have first the building consensus, this consensus 
leads to market based instruments, and then examples 
of these market-based instruments are subsidies and 
environmental taxes. So it’s kind of like our flow of 
thinking that it is, that we tried to represent.”—tran-
script meeting 12

In this example we see that the question from other stu-
dents did not result in S3 (and possibly her subgroup) criti-
cally questioning and potentially revising or enriching their 
own conceptualizations. Instead of taking the question as an 
invitation to reflect on their choices, they seemed to defend 
the choices they had made. We consider this to be indica-
tive of limited openness, humility, curiosity, and reflectivity. 
Consequently, this denied them an opportunity to engage 
with others’ knowledge and venture into the unknown, and 
prevented them from making more diverse knowledge avail-
able to a collaborative effort.

Shared assumptions about teamwork

We further observed students held several assumptions 
about social interactions in teamwork that contributed to 
emergence of conformative and performative dynamics. 
Students explicitly mentioned repeatedly they considered 
disagreement to be an undesirable behavior. For example, 
S2 reported in week 4 she considered openness and con-
structiveness to be at odds with having disagreement in 
teamwork: “I did not experience disagreement in the group. 
[…] everybody was very open and tried to build onto the 
input of the other students.”. And S1 (interview 1) revealed 
“I am more likely to follow someone else […] in order to 
keep the good peace.” Clearly she saw disagreement as a 
threat to the atmosphere of the team, spurring her to act in 
conformity with others.

To no surprise, then, students reported they sometimes 
did not ask critical questions, because they felt that critically 
questioning others was socially undesirable. For instance, S8 
commented she was held back in asking others critical ques-
tions—even though she acknowledged their potential value 
to teamwork—because she did not want to criticize others:

“I think the problem with the questions, at least for 
myself, is that I don’t want to question what they did. 
So I think it might be hard to ask: ‘why did you do it 
this way?’, while asking might actually help them to 
realize: ‘oh, maybe it should not be like this.’ […] It's 
a bit like not wanting to question their work. [...] I 
think that maybe I experience being critical as a nega-
tive thing…”—S8 interview 3

The underlying perception seems to be that being critical 
about contributions of others means criticizing them person-
ally. On top of that, they also seemed to hold the assumption 

that interdisciplinarity is the pursuit of similarities, rather 
than an exploration of differences. Besides seeming (person-
ally) critical, students also gave other reasons that asking 
questions might be deemed as socially undesirable, includ-
ing feeling like a burden when others needed to answer their 
questions and seeming unmotivated or uninterested if they 
did not try harder to understand by themselves.

Moreover, students’ comments suggested that they 
thought their team members may judge them negatively 
if they indicated not-knowing. In the following quote S4 
explained despite no indication her teammates in this team 
are judgmental, she held a deeply rooted assumption others 
may think badly of her when she says something that seems 
stupid:

“The fear that you say something very stupid and that 
others think: you know nothing about this. It doesn’t 
feel unsafe in our team, but still you just want to do it 
right”—S4 interview 3

Discomfort with not-knowing is ingrained in our educa-
tional system: students (and for that matter veteran research-
ers) are assessed by their knowledge and abilities. S7 echoed 
the fear that follows:

“We are not taught that it is OK not to know, we always 
have to know things. If you don’t know, maybe you 
didn’t try enough. […] you have to know the answer in 
an exam, and if you don’t, you fail.”—S7 interview 3

Taken together, the students seem to have held assump-
tions about social interactions in teamwork that contributed 
to conformative and performative dynamics in the team.

Social context

In addition, other social and contextual factors contrib-
uted to emergence of conformative and performative team 
dynamics. Time pressure caused students to skip divergent 
processes of critically examining and questioning their 
approaches to quickly progress towards clear outputs—in 
terms of performativity—and to aim for quick agreements—
in terms of conformitivity. We especially observed this ten-
dency towards the end of the course, when deadlines started 
to draw close. For instance, S1 explained why she did not 
pay more attention to trying to understand each other and 
asking more questions:

“We are curious and want to know more [about each 
other’s projects], but currently we have too many 
things in their heads and do not have a lot of time and 
attention left”—S1 interview 2

Moreover, students indicated some of conformative and 
performative dynamics also found their origin in feelings 
of social uneasiness. Gradual development of familiarity 
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seemed to enable and encourage contributing one’s own and 
engaging with others’ knowledge, thus reducing conforma-
tive and performative tendencies. In the following quote, S6 
reported becoming more inclined to share knowledge—and 
thus to potentially act less conformatively and performa-
tively—once team members got to know each other better:

“I think that everyone is getting more comfortable 
in the group, and that that makes it easier to talk to 
each other. At first the atmosphere was a bit more for-
mal, and now it’s a bit more relaxed. That helps to 
sometimes suggest an idea, and to just see how it is 
received.”—S6, interview 3.

Developing this familiarity was affected by both group 
size and by the online setting in which the course took place. 
Students indicated it was somewhat harder to get to know 
each other and build relationships online than in offline set-
tings (“The online setting makes it a bit more difficult, it 
remains a little more formal than it would be in real life”—
S4, interview 3). Working in smaller subgroups, however, 
helped build familiarity.

Not only did group size affect the building of familiarity, 
our findings suggested it also directly affected conformative 
and performative dynamics. For instance, S2 found the team 
acted more conformatively and exposed fewer disagreements 
when conversing with the whole group of eight students as 
compared to smaller group engagements with only a part 
of the team. S2 reflected in exercise 9: “I don't think we 
really have disagreement but it is kind of hard with 8 people 
because some say more than others. It is hard to really have 
a conversation with everyone”. S3 also explained how being 
a relatively big group of eight members could cause indi-
viduals to contribute less often, because no one felt directly 
responsible to speak up and that they would not be held 
accountable for not contributing:

“We are now with eight people and that is just slightly 
too big a group for everyone to say something. So 
maybe when we split into smaller groups, [...] then it 
stands out when you don’t say anything. While when 
you are with eight, you may think that someone else 
will speak up anyway.”—S3, interview 3

In addition, the online setting also directly—on top of the 
effect through impairing the development of familiarity—
affected the likelihood of students speaking up to contribute 
or engage with others’ knowledge. S4 explained how her 
insecurity to speak up in the group was accentuated by the 
online setting:

“With Zoom, when you say something, everyone sees 
your head big in their screens and all the attention is 
directed at you. While in real life, the threshold is lower 
to speak up. [...]At least I notice with myself that I’m 

more likely to contribute offline than online.”—S4, inter-
view 3.

Therefore, different contextual and social factors influenced 
team dynamics, including time pressure, familiarity, group 
size, and the online setting.

An interplay of individual and team level processes

Taken together, these findings show that the conformative and 
performative dynamics were shaped by individuals’ epistemic 
competencies, shared assumptions about factors conducive 
to teamwork, and social context. We saw that this happened 
through an interplay of these individual and team level, and 
endogenous and exogenous factors. For instance, we saw that 
feeling familiar in the team helped students contribute partially 
developed ideas, even when their confidence was relatively 
low. As such, a favorable social context (familiarity) helped 
dealing with limited competence (low epistemic confidence) 
to move away from behaviour (not speaking up) fueled by 
assumptions (potentially being judged for saying something 
stupid), that would have contributed to conformative and per-
formative dynamics that hamper knowledge integration. Oppo-
sitely, social context could also reinforce characteristics that 
hampered knowledge integration. For example, we observed 
that the online setting made students who were already inse-
cure even less inclined to contribute, and thus reinforced the 
conformative dynamic.

This also shows that psychological safety and trust served 
as intermediate, emergent factors shaped by different team pro-
cesses and contextual factors and in turn affecting the team 
integration behaviours and dynamics. Something similar could 
be said about the emergence of experienced power imbalances, 
which could for instance arise from (experienced) differences 
in knowledge and assertiveness (individual competencies), and 
language barriers, cultural differences, and perceived discipli-
nary hierarchies (social context and assumptions).

So, an interplay of individual and team level factors jointly 
shaped conformative and performative dynamics, through 
intermediate, emergent characteristics at the team level. Indi-
vidual as well as team level processes reinforced dynamics if 
unfavorable for knowledge integration, and helped overcome 
the dynamics if favorable. This shows the entwinement of 
social and knowledge integration processes and the complex-
ity of the mix and interplay of different factors and processes 
that jointly shape a team’s integrative capacity.

Discussion

To gain insight into how interactions in interdisciplinary 
teamwork shape knowledge integration processes, this study 
has reported on collaboration in a student team working on 
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an interdisciplinary project. Based on our findings, we pro-
posed a conceptualization of acting as a ‘relative expert’ in 
interdisciplinary teamwork, by acting as an expert—sharing 
one’s contributory expertise in such a way that it become of 
use to the team effort—and as a non-expert—engaging with 
others’ expert knowledge through modest inquiry and the 
attempt to understand and use their contributions. Based on 
our findings, we surmise that when collaborators take on this 
dual role of expert and non-expert, shared understanding can 
be built and knowledge integration can take place in interdis-
ciplinary teamwork. Moreover, we described two dynamics 
that were characteristics of the collaboration in the team 
that we followed. Those were disruptive of the process of 
knowledge integration, as the collaborators often did not act 
as relative actors. This demonstrates that acting as a relative 
expert is challenging, and we saw that this was due to social 
and individual factors. These findings hold the promise to 
support others to recognize those dynamics in teams that 
they are active in or that they study and/or support, and to 
design interventions and guidance to prevent and overcome 
those dynamics. As such, the improved understanding of 
this process may contribute to improving interdisciplinary 
teamwork on complex sustainability issues.

The evidence we gathered indicated a combination of stu-
dent competencies, social processes and assumptions, and 
contextual factors shaped two team dynamics that impeded 
knowledge integration in our team: conformative and per-
formative dynamics. Students in our team did not engage 
in the cognitive struggle considered crucial for interdisci-
plinary knowledge integration (Pennington 2016). Neither 
did they embrace uncertainty and lack of consensus that are 
essential for interdisciplinary work (Miller 2013). As a con-
sequence, students did not engage in joint framing of the sus-
tainability issue on which they worked, which Oughton and 
Bracken (2009) judged to be necessary. Rather they reached 
Defila and Di Giulio’s (2017) notion of ‘agreement in an 
everyday sense’ (p. 332) and do not use the productive role 
of difference (Vilsmaier and Lang 2015). Moreover, they did 
not engage in mutual learning (Schwarz and Bennett 2021). 
As a consequence, their interdisciplinarity remained narrow 
and shallow, exhibiting Boix Mansilla’s (2005) conception 
of ‘naive interdisciplinarity’. To no surprise, the difficulty 
of knowledge integration is stressed throughout the literature 
(e.g. O’Rourke et al. 2016; Pohl et al. 2021). It should thus 
not be surprising that the master’s students often did not 
succeed in this highly challenging activity.

The conformative dynamic we observed in analyzing 
this team resonates with earlier findings that differences in 
interdisciplinary work can be experienced as too uncomfort-
able to address, resulting in staying in one’s comfort zone 
(Freeth and Caniglia 2020). Moreover, social pressure to 
conform and to avoid conflict, has been studied extensively 
in managerial and psychological research. The concept 

‘groupthink’ describes the phenomenon that groups of 
people may tend to conform to group values and ethics in 
the presence of high team cohesiveness (i.e., the degree to 
which team members display shared social attraction, iden-
tify themselves positively with the team, and want to remain 
its members (Hogg and Hains 1998; Huang and Liu 2022)). 
Moreover, the silencing of disagreement to avoid conflict 
is reported in organizations (Perlow and Repenning 2009) 
and interdisciplinary research collaboration (Verouden et al. 
2016), for instance by assuming rather than substantiating 
agreement, which we also saw in our team. This poses the 
question how constructive disagreement can be nurtured 
in interdisciplinary teamwork. The authors of the National 
Institutes of Health (NIH) guide to collaboration and team 
science (Bennett et al. 2018), urge collaborators to be critical 
towards the substance of other collaborators’ contributions, 
but not towards the people themselves. Strober (2011), how-
ever, argues that such a distinction between cognitive and 
affective processes is an over-simplification that does not do 
justice to the fact that interdisciplinary work is “filled with 
affective issues, including disciplinary identity and uneasi-
ness with presenting work to those outside one’s “comfort 
zone”” (Strober 2011, p. 70). She thereby argues that affec-
tive conflict is inherent to interdisciplinary teamwork. This, 
therefore, urges the development of further understanding 
of how to nurture constructive conflict in interdisciplinary 
teamwork. Besides aversion to conflict, the conformative 
dynamic that we observed is also in line with findings that 
collaborators tend to conform, because familiar contribu-
tions are received as more useful and the collaborators who 
make those contributions are perceived as more knowledge-
able (Stewart and Stasser 1995). Contributing knowledge 
that is already shared is thus rewarded through social accep-
tation and appreciation.

Furthermore, we found the performative dynamic nega-
tively affected knowledge integration processes, because 
collaborators applied their expertise to contexts they were 
not knowledgeable about and had fixed views, causing oth-
ers to overestimate their expertise, and as a consequence to 
overly rely on it. As such, they acted as experts when their 
knowledge did not justify that role. Keestra (2017) cautioned 
against these disadvantages. He proposed development of 
metacognition as a possible way to mitigate these disadvan-
tages. Studying how students’ metacognition can be trained 
and how that strategy affects the performative team dynamic 
may thus be a promising avenue for future research. Our 
findings on performative dynamics and behaviours parallels 
Edmondson’s (2002) and Decuyper et al.’s (2010) descrip-
tions of hierarchical teams with low psychological safety. 
Collaborators were less likely to ask questions, be critical, 
and admit mistakes when experiencing fear of being per-
ceived as ignorant, incompetent, or disruptive. Our findings 
also affirmed psychological safety played a role in admitting 
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being wrong or not-knowing as well as uncertain. However, 
at the same time, our data yielded examples of students 
who reported feeling safe, but also engaged in performative 
avoidance of risk aversive behaviours, indicating that the 
performative dynamics was not just caused by low psycho-
logical safety. Hence, our findings suggest this behaviour 
is a natural tendency that can be either overcome by high 
psychological safety or exacerbated by a sense of not being 
safe. Additional research is needed, however, to fathom how 
psychological safety, innate social tendencies, and compe-
tencies jointly shape performative behavioural dynamics.

The three categories of factors that jointly shape the 
process of integrating team knowledge—individual com-
petencies, shared assumptions, and social and contextual 
factors—provide three avenues to stimulate, support, and/
or train interdisciplinary integration in teams working on 
complex sustainability issues. First, to deal with assump-
tions about what interdisciplinary teamwork entails, such 
as a quest for similarities and a linear process towards a 
predefined goal, collaborators should be explicitly instructed 
about interdisciplinarity and teamwork. Second, to support 
teams in educational and research contexts in collaboration 
and integration, educators and project managers can provide 
a favorable context to remove barriers. Both our study and 
earlier findings by Salazar et al. (2012) and Boix Mansilla 
et al. (2016) emphasize importance of providing ample time, 
nurturing psychological safety, and considering team com-
position in terms of group size and compatibility in sup-
porting interdisciplinary teamwork and, per Boix Mansilla 
et al. (2016) and Defila and Di Guilio (2017), educators and 
project leaders.

Moreover, the likelihood that collaborators share 
unshared knowledge—and thus overcome the conformative 
dynamic—has been reported to increase with time (Gode-
mann 2008). Although time pressure is likely to affect any 
interdisciplinary project, this is likely to be accentuated 
even further by the prominence of extrinsic motivators, such 
as course deliverables, graded assignments and credits in 
the educational context. Those are likely to create a push 
towards more instrumental approaches (Kahu 2013), which 
in the context of interdisciplinarity may come at the expense 
of more critical and integrative interdisciplinarity (Brad-
shaw 2021). Although this is likely to weigh less heavily in 
our iCSL2 course, due to its voluntary and extracurricular 
nature, this is a tension that is important to consider when 
designing and implementing interdisciplinary education. 
Third, the finding that low epistemic competencies for inter-
disciplinary knowledge integration contribute to conforma-
tive and performative team dynamics implies that training 
these competencies can benefit teamwork. Because devel-
opment of competencies relies on double- and triple-loop 
learning (Argyris and Schön 1978), experience and reflec-
tion can be expected to play key roles (Kolb and Kolb 2009). 

Future research could also provide more detailed insight into 
how to develop epistemic competencies for interdisciplinary 
knowledge integration.

Methodological considerations

The fact we followed one team of eight students in a 5-month 
course in detail allowed us to collect rich micro-level data 
about their collaboration process. The combination of 
observations, recordings of team meetings, interviews, and 
written reflections yielded insights into both individual 
and team processes based on students’ behaviour and self-
reports. The combined roles of researchers and teachers 
may have affected data collection, considering the power 
relationship between student and teacher. To minimize this, 
we have explicitly split and communicated the division of 
tasks in which the first author was the primary researcher 
who collected fieldnotes and interview data, without being 
involved in assessment, and the second author was the pri-
mary teacher.

And also in the process of data analysis and interpreta-
tion, the dual role of teacher and researcher in this action 
research project should be acknowledged. Our findings 
heavily rely on our interpretations as researchers, combin-
ing insights from our first-hand observations and interview 
and reflection data. We aimed to capture stable, recurrent 
patterns that presented themselves over a longer period of 
time and thus only report findings that we observed repeat-
edly. To ensure the reliability of our findings, we further 
relied on data, methodological, and researcher triangula-
tion (Flick 1992; Harvey and MacDonald 1993; Golafshani 
2003; Peräkylä 2011). We combined different data collection 
methods—interviews, reflections, observations—data from 
different perspectives—student self-report, peer-reports 
and teacher observations—and had at least weekly joint 
reflections between the members of the research team (first 
and second author), and several joint discussions with a 
researcher not otherwise involved in the project.

The micro-level approach of following one team inten-
sively means we collected data on a small sample with only 
eight students. However, we deemed this in-depth approach 
appropriate to achieve our goal of understanding the emer-
gence of knowledge integration processes in interdiscipli-
nary teamwork. The consequent small sample size provided 
us with insufficient information about how other forms of 
diversity within the team—such as national cultures and 
English proficiency—affected teamwork. Follow-up research 
is needed to shed light on how teamwork is shaped when 
other factors are added to the mix.

Furthermore, the study of this single team meant that we 
only learned about knowledge integration in the predomi-
nantly naive team, so did not gain insight into how knowl-
edge integration comes about and can be supported in teams 
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with different combinations of behaviours, competencies, 
sizes, and durations. As a consequence of the limited knowl-
edge integration capacity in this team, we cannot draw defin-
itive conclusions about how successful knowledge integra-
tion emerges in interdisciplinary teamwork. The challenges 
and corresponding obstacles that we observed and identified 
do help us to understand a little better how team level knowl-
edge integration processes arise and affect team performance 
(O’Malley 2013). This study proposes new understanding 
that can be the starting point of additional analyses of knowl-
edge integration processes in interdisciplinary teamwork.

The small sample size of our study does not allow for 
statistical generalization. Rather, we have provided thick 
descriptions that allow readers to identify how our findings 
can be translated to their contexts to ensure transferabil-
ity (Houghton et al. 2013; Tight 2022). Moreover, the key 
concepts and constructs that we identified could be used 
as a basis for the development of testable propositions for 
assessing the process of knowledge integration through the 
emergence of three parallel and iterative processes.

Conclusions

To draw conclusions from this case study and related find-
ings, we saw that the interplay of individual level competen-
cies and team processes caused the team to behave conform-
atively and performatively. This combination of dynamics 
was disruptive for interdisciplinary collaboration and inte-
gration processes, because it prevented students from acting 
as relative experts. Acting as a relative expert means taking 
on the role of expert—bringing their knowledge, explain-
ing, clearly indicating its boundaries and (un-)certainties—
in relation to their own contributory expertise, while at the 
same time also taking on the role of non-expert—engaging 
with others’ knowledge by curiously, critically and modestly 
questioning—in relation to others’ contributory expertise. 
Consequently, the process of interdisciplinary collabora-
tion remained narrow and shallow. We thus surmise that 
these tendencies must be overcome to enable knowledge 
integration that fulfills the full potential of interdisciplinary 
teamwork.

Our findings can inform interventions to support inter-
disciplinary collaboration and integration. The two dynam-
ics we described serve as an analytical and practical lens 
through which teachers and project leaders can recognize 
dynamics that may be affecting teams’ knowledge integra-
tion processes. Moreover, they provide insights into how 
these dynamics can be counteracted by challenging teams’ 
assumptions about interdisciplinarity and knowledge inte-
gration, training epistemic competencies for interdisci-
plinary teamwork and knowledge integration processes, 
and nurturing a teamwork environment that is safe and 

supportive of knowledge integration processes. As such, 
our findings hold the promise to further understanding as 
well as functioning of interdisciplinary teamwork to address 
complex sustainability issues.

Key avenues for future research that we identified 
include understanding psychosocial mechanisms underly-
ing performative behaviour and achieving a more detailed 
understanding of how development of epistemic competen-
cies for interdisciplinary knowledge integration can be sup-
ported. When these processes are better understood, it will 
be possible to further open up the black box of knowledge 
integration.
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