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Abstract
Empowering students and scholars to effectively address complex societal challenges frequently entails embracing 
unconventional pathways to foster transdisciplinary (TD) education. This empowerment is further facilitated by collabora-
tive efforts supported by the TD experience. This paper examines one such initiative: a student-centered, experimental 
design of a TD doctoral pilot program for environmental sustainability at the University of British Columbia, a large, 
research-intensive public university in Canada. In this study, we documented shifts in participants’ development and 
assessed the impact of TD collaboration conditions on the educational design process. The findings indicate that engag-
ing in collaborative TD experiences yields substantial pedagogical benefits, introducing novel opportunities for design 
and experimentation. This TD space appears to offer conducive conditions for students and faculty to more effectively 
navigate adaptive and innovative contexts within higher education. Pedagogical experimentation of this nature provides 
insights that are challenging to derive from theoretical speculation alone, offering potential pathways for today’s learners 
and educators as they confront complex societal challenges.

Keywords Transdisciplinarity (TD) · Transdisciplinary education spaces · Collaborative learning · Educational design · 
Higher education · Complexity education

1 Introduction

Higher education programs are calling for training that draws on design and implementation to address increasing com-
plex issues in the 21st Century. How might higher education evolve to exhibit greater ingenuity and nurture adaptability 
in professional activities (e.g., [42], Sec. 4)? Transdisciplinary (TD) approaches to research, instruction, and learning can 
play an important role in engaging with complexity—a science and theory of interconnected systems that often brings 
uncertainties, paradoxes, and contradictions—because they are problem-focused, foster collaboration and participation, 
and require evolving methodologies [41]. Moreover, TD approaches are particularly capable of dealing with multiple 
truth claims and diverse societal contexts and policies [33], as well as fostering collaboration among academic experts 
and knowledge builders from different disciplines [14].
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Beyond inter- and multi-disciplinary research approaches, TD research facilitates emergence of new disciplines and the 
co-production of knowledge along with experts and practitioners, among other stakeholders, resulting in a more pro-
found understanding and impact on complex societal challenges [39]. The direct connection and collaboration between 
researchers and practitioners (i.e. stakeholders) lead to intricate research processes requiring specific practices and 
competencies and orientations in TD research [10]. Competencies are often considered specific, measurable skills and 
knowledge, while orientations can be seen as broader attitudes and approaches that influence how people engage 
with learning and education. Cultivating TD competencies and orientations, such as intellectual risk-taking and creative 
inquiry, can be viewed as essential skills for individuals seeking to become transdisciplinary practitioners [2]. And yet, 
institutionalizing structures and strategies have been slow to develop TD programing, and discipline-dominated systems 
of higher education continue to be sustained [3].

This paper studies a student-centred experimental approach to developing a collaborative TD doctoral (PhD) pilot 
program focused on the complexity of environmental sustainability at the University of British Columbia, a large, research-
intensive public university in Canada. The study follows the experience of two undergraduate and four graduate students 
(the “cohort”) as they work with faculty members for six months to collaboratively design (i.e., co-design) features and 
develop resources (including reading lists, team building activities, facilitation strategies) for the future TD PhD pilot 
program. Rather than placing the onus on the cohort to establish a new TD doctoral program or components of it, 
the invitation extended to them was to collaboratively engage with one another, faculty, and workshop leaders in the 
experimental design of a TD space from which a PhD program was built later. This initiative sought to serve as a valu-
able resource for the creation of future programs and the education of the cohort as learners. Re-examining disciplinary 
boundaries in the context of TD research acknowledges the considerable contributions that undergraduates, along with 
graduate students, can offer to the process by virtue of their valuable insights.

In the TD space, there was not the opportunity for direct engagement with an external stakeholder, a common feature 
of TD research; instead, we focused on co-designing possibilities for a future cohort to undertake such interactions. Our 
findings suggest that such a collaborative TD experience offers significant pedagogical value to participants, opening 
new possibilities for design and collaborative experimentation. Such a TD space provides conditions under which stu-
dents (and faculty) are more effectively able to implement adaptive and innovative contexts in higher education. We 
are interested first in understanding how different experimental spaces for TD collaboration might affect participants, 
so that such learnings inform and suggest new approaches to TD and higher educational development. This kind of 
pedagogical experimentation can offer insights difficult to obtain from theoretical speculation alone and offers possible 
paths forward for today’s learners and educators taking on complex societal challenges.

2  Background and review

Many approaches to TD continue to evolve, as seen extensively in Augsburg [2] and Lawrence et al. [25], including an 
overview of the definitions, characteristics, phases, and forms of knowledge associated with TD research. In general, 
approaches often vacillate between valuing TD as either or both unities of knowledge and social engagement [25]. 
Since approaches to TD are more accepted than definitions [11, 20], we found a unifying overlap within TD literature: the 
ability to bring together various disciplines, experts, and researchers to collaborate on complex issues, which are also 
called wicked problems, that often elude disciplinary approaches, some of which establish partnerships with external 
stakeholders. We are particularly compelled by the notion originating from Piaget [31], but extended by [27, 28], that 
considers TD as across, through, and beyond disciplines, which is the co-creation of spaces that transgress restrictive 
and/or siloed disciplinary boundaries. We use TD in this paper as a recognizable approach to situate and transgress the 
disciplinary boundaries of the educational experimental design space of our study.

TD spaces are flexible and potentially transformative as they provide opportunities, otherwise rare in university set-
tings, not only to expand how students and faculty learn, but also to encourage the development of new competencies 
and orientations, including diverse knowledges, interpersonal and team skills, and the ability to comprehend and tackle 
complex societal challenges [23]. Bovill et al. [5] similarly suggested that various graduate attributes are conducive to 
collaborative TD research, including an awareness and appreciation of disciplinary differences and thought styles among 
collaborators and collective learning [7]. This may involve the in-between and difficult to articulate spaces for sustain-
ability learning [40], creating new collaborative learning spaces [35], or finding ways to bridge TD within sustainability 
education spaces [16]. TD spaces challenge and negotiate the assumptions of the dominant university culture by pro-
viding opportunities for students and faculty from often divergent disciplines to interact and collaborate on a common 
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problem, concept, or idea that is of mutual interest and may be approached from a wide range of perspectives [24]. 
Such spaces also allow for symmetries of unknowing to occur [12], contributing to the cultivation of doctoral education 
that has the capacity to nurture diverse disciplinary identities and potentially extend beyond them [17]. Ultimately, TD 
spaces offer a kind of epistemic diversity and pedagogical inclusivity that contrasts with siloed disciplines and reductive 
cognitive models of normative educational approaches.

There are a wide range of ways programs might facilitate the development of a TD orientation, such as drawing on 
values, beliefs, attitudes, knowledge and skills, and behaviours that are conducive to collaborative TD research [37]. For 
example, Kemp and Nurius [22] identified how TD might involve four interconnected orientations: (i) critically engaging, 
reflecting on, and integrating one’s own and others’ disciplinary languages, perspectives, and worldviews; (ii) collaborat-
ing with researchers and stakeholders from a wide range of disciplines and sectors; (iii) communicating and understand-
ing research beyond one’s discipline; and (iv) conducting research using theories, concepts, and methods from multiple 
disciplines. Similarly, Uhlenbrook and de Jong [38] described the necessity of cultivating both disciplinary depth and 
boundary-spanning orientations and competencies in a professional holistic model. In a previous publication [32], some 
of the authors of this paper developed a three-category framework of TD orientations, which has been adapted below 
in Fig. 1. TD orientations include some competencies, as well as worldviews, attitudes, and values, which encompass 
holistic ways of engagement.

3  Research study

This study emerges from several years of conducting design-based research (DBR), imagining and working to develop 
collaborative TD spaces in higher education. Beginning with a graduate seminar to bring diverse faculty and students 
together around topics pertaining to environmental sustainability and climate change, several opportunities to fund 
and engage in iteratively building frameworks to support collaborative TD research and teaching have allowed us 
to continually learn and adapt. This process follows DBR, which is based on design-thinking and is a methodology, 

Fig. 1  Transdisciplinary 
orientations (adapted from 
Ramachandran et al. [32], with 
permissions from authors)
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according to Anderson and Shattuck [1], used by educators with the aim to impact, transfer, and translate educational 
research into practice. As O’Neill [30] explained, educational design research can inform the methodology—i.e., the 
efficacy and learning of the process was examined and applied during iteration.

As depicted in Fig. 2, an iterative process of designing, testing, evaluating, and reflecting is repeated at multiple 
scales (i.e., during program development, as well as curricula building). This paper reports on the “co-design phase” 
(summer 2022) of Fig. 2 working with the cohort (six students/co-designers) and faculty to design and test contents. 
Following this phase, the collaborative TD PhD program cohort (nine PhD students and nine faculty members) 
engaged in a pilot year (2022–2023). In the context of this study, the TD space serves as an academic learning envi-
ronment for cultivating competencies and experiences, preceding engagement with knowledge communities (i.e., 
external stakeholders), which are often characteristic elements of TD research. Ultimately, we are learning at these 
various stages and continue to improve the program for the future.

Our research focuses on the learning experiences and development of TD orientations among the cohort. The 
co-design phase was set up to bring together students and faculty to explore the space of possibilities within TD. 
This can be considered an initial phase of design, which, as Botero et al. [4] demonstrated, are spaces for potential 
circumstances that allow new designs to emerge. The students involved in this project were hired as research assis-
tants (RAs) for a design period of six months. Their main responsibilities involved attending biweekly discussion 
sessions to experience the TD space together and working with faculty input to curate a list of course readings and 
class activities to include in the upcoming pilot program. Because the faculty members involved with this project 
would be guiding students in the subsequent TD PhD pilot program, they were encouraged to use this design period 
to also test some of their instructional materials with the cohort, as well as to seek feedback from them about how 
to better introduce and teach TD research orientations. As such, the cohort was clearly informed there would be no 
assessments or any form of evaluation during the six months.

While TD orientations and design-thinking methodology were introduced, discussed, and encouraged, we also, 
as the leading faculty, wanted to co-create conditions for TD collaboration. We emphasized the importance of work-
ing collectively by dissolving the comforts of disciplinary identity into the mess of TD approaches, which led to the 
following research questions:

What were the orientations observed while the cohort was in a collaborative transdisciplinary space?
How might we foster conditions for co-creating collaborative transdisciplinary spaces in academia?

4  Methods

This study included six students (the cohort) and nine faculty members. Students were selected from a pool of 134 
applications, based on team interviews of 17 short-listed applicants that were divided into four groups. They were 
selected for their potential to be open-minded, think collectively under pressure, and adapt to various disciplinary 

Fig. 2  Phases of iterative 
design in a design-based 
research process. The solid 
hexagons represent the 
design process, while the 
outer hexagons show the 
related periods/phases taken 
to build the TD program
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expertise. Students and faculty backgrounds are listed in Table 1. In-person and online sessions (through videocon-
ferencing) were held 2–4 times/month, where faculty would spend time discussing different aspects of TD research 
and education with the cohort (topics listed in Table 2) and respond to any readings and educational materials they 
had assigned for that session. The sessions required the cohort to engage in group-brainstorming activities and 
encouraged faculty members to test some of their TD instruction materials with the group and solicit feedback. The 
sessions also complemented group activities and discussion among the cohort and sometimes faculty, and group 
work around TD research topics pertaining to environmental sustainability. TD was presented by numerous faculty 
members to demonstrate the range of ways it might be conceived, practiced, and approached. The cohort were 
also asked to investigate and then respond to the collected definitions and approaches in Fam et al. [11], which also 
included numerous TD literature.

Two additional RAs, who were not participants of the cohort and are co-authors of this paper, were hired to collect 
data for the study. Both RAs had prior experience with doing qualitative research. Consent to participate and publish 
anonymous data was obtained, based on the Behavioural Research Ethics Board (H21-02363) at the University of 
British Columbia from both the faculty members and the cohort to collect data. Sessions were recorded while notes 
were taken on participant interactions and behaviour. The cohort wrote short reflections at the end of each session 
that were also used as data. Three anonymous surveys at the beginning, middle, and end of the co-design period, 
focus groups, and individual interviews were conducted with faculty members and the cohort.

The anonymous surveys asked the cohort to provide a code name they would use for all three surveys to allow 
for paired analysis of their responses over the study while maintaining anonymity (as required by the research eth-
ics approval). The focus groups (2 sessions of 3 students each with each student participated in one) and individual 
interviews were semi-structured, hour-long interviews, with the questions pertaining to the students’ perceived 
experiences of the collaborative sessions, their high and low points, and any additional content they wished to 
discuss. The focus groups were conducted in the middle phase and the individual interviews were completed at the 
end. These data were collected by the RAs and kept in secure digital storage.

The RAs used NVivo software to analyze surveys, interviews, focus groups, and written reflections with an inductive, 
open-coding approach [34]. Findings were grouped from this initial coding process into categories or themes based on 

Table 1  Background of 
participating students and 
faculty

Student areas Faculty areas

Electrical Engineering (Year 3 BASc) Forestry
Chemical Engineering (Year 4 BASc) Language & Literacy Education
Public Policy & Global Affairs (MA) Chemical Engineering × 2
Arts & English (MA) Resource, Environment & Sustainability × 3
Language & Literacy Education (PhD) Civil Engineering
Chemical Engineering (MASc) Educational Studies

Table 2  List of topics covered 
during the co-design sessions 
with faculty

Co-design session topics

Introduction: working collaboratively on the “bandstand” through improvisation and cultivating decolo-
nial futures

Innovators compass: introductory activity for TD scholarship
Transdisciplinary theory, practice, and education
Unpacking our disciplinary worldviews: an exercise in research reflexivity
Transdisciplinary research: from conception to results
Integrated assessment of climate change
Critical ingredients and theories of change
Transdisciplinarity in action
Evaluation methods for guiding transdisciplinary research
Co-design work: onboarding activities; annotated reading list
Bandstand redux: Improvising in a system
Final session: facilitated session designed by the cohort
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similar substantive content [6]. As data were collected via multiple channels, the RAs divided up coding each interview, 
focus group, reflection, and anonymous survey at the end of the co-design period. The RAs subsequently deliberated on 
the initial set of codes individually identified, refining the language and consolidating the codes through a collaborative 
discussion. They revisited the data once more, searching for common or recurring themes that emerged consistently 
across the various sources of data. The RAs compiled a list of representative quotes, some of which were paraphrased 
for concision, sourced from multiple data points to substantiate and support each identified theme. This approach 
proved valuable as thematic analysis is not tied to a specific theoretical tradition, allowing its application across various 
ontological and epistemological positions. Subsequently, we collaboratively expanded upon these themes, examining 
them through the lens of TD orientations as outlined in Fig. 1.

4.1  Results and emerging indicators

Based on the analysis of collected data, three major recurring themes emerged throughout the responses in the focus 
groups, interviews, surveys, and reflections: adaptive interpretations of TD spaces; perceived student and faculty roles; 
shifting dynamics of the cohort. In the following results that showcase the emerging indicators, the RAs triangulated 
data from the interviews, surveys, and reflections to provide an integrated approach reflecting the TD space, leading to 
garnering holistic understanding [26].

1. Evolving understandings and interpretations of transdisciplinarity

During the biweekly sessions, there were many opportunities to define and approach TD and consider the kinds of 
orientations it might require. The cohort discussed the real or imagined boundaries of their own and others’ disciplines, 
and how they could learn from and with one another to collectively address complexity. The cohort reported confu-
sion over diverging definitions and interpretations of TD offered by faculty members and guest speakers. Because the 
faculty-led sessions often began by defining and re-defining the concept of TD, one student suggested the importance 
of agreeing on a common definition of TD at the outset. The cohort acknowledged, conversely, that sticking to just one 
definition may have predetermined and limited how they approached and experienced their group work. From the 
faculty point of view, the introduction of various approaches to TD was intentional and reflective of the diversity and 
adaptive nature of TD research.

Towards the end of the co-design period, most of the cohort reported that “the abstract definitions you read about 
TD work won’t get you there because other people in your team will use other definitions than you.” They refined their 
interpretations of TD through the experiences of productive engagement and tensions with one another. Some students 
found that each time they approached a challenge, they also had to change how they framed their thoughts and thus 
their definition of TD.

The shift in how students considered and defined TD reflected the orientations they were developing as seen in Fig. 1 
and Table 2. Initially, being exposed to diverse descriptions of TD in a wide range of academic literature prompted them 
to reflect upon and value specific attitudes and qualities, including openness, humility, risk-taking, and creativity. With 
more experience through the process, the cohort valued clear communication of ideas, goals, values, and concepts com-
ing from different fields, particularly in a jargon-free manner. Being able to patiently explain one’s “perspective and view 
and understanding others” was described as a “good practice” by the cohort for work-life professionalization.

The tensions that arose while working on deliverables reiterated that reflexivity, deep listening, and empathy were 
crucial to TD, as was a willingness to be “wrong” and letting go of one’s assumptions about others’ knowledge or skills. 
One student in the cohort noted, for example, how at the beginning of the co-design period, they were quicker to criticize 
or correct each other. Another explained, “if I felt someone was going the wrong way, I would kind of say something. 
Later I was like, well, you know, maybe it’s good to just listen and see where it’s going.” Towards the end of the co-design 
period, they noted they had learned to be more “vulnerable” with each other, in service of addressing tensions, conflicts, 
and differences during collaboration. Through the variety of sessions the cohort experienced, they were able to explore 
uncomfortable, vulnerable moments. In one of the final sessions, a student reflected that “overall I think we respected 
each other and were inclusive of each other’s ideas.”

2. The persistence of perceived student and faculty roles
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The fundamental aim of establishing an experimental TD space is to facilitate a shift for both students and faculty, 
encouraging them to move beyond their conventional roles as learners and instructors and instead engage as collabo-
rative partners. This involves a convergence of responsibilities and a reduction in hierarchical distinctions. However, 
stepping in and out of one’s firmly entrenched professional and personal identity while working on a collaborative pro-
ject remains challenging, particularly when the collaboration dissolves disciplinary perspectives. This process, in turn, 
tied powerfully back to one’s student or faculty role and led to feelings of uncertainty around perceived outcomes and 
program structure.

Even though the intention behind developing this co-design experience aimed at cultivating experimental TD spaces 
without a concrete set of deliverables, the cohort frequently commented on the lack of structure in both the faculty-led 
sessions and the group tasks. They reported that the open-endedness of the sessions and group work made them feel 
uncomfortable and unsure about how they could best contribute to the co-design process. The cohort also indicated 
that they expected more instruction or guidance about the nature of their role and the deliverables. This was a recuring 
response throughout, despite the cohort being reinforced that capturing their experience and reflection of the process 
was the critical part of the study.

The cohort reflected how they tended to rely on their disciplinary tendencies, such as methods, styles of writing, 
familiar theories, etc., because it felt easier than having to develop an entirely new approach. One student observed 
some of the inherent paradoxes of TD research: the “open-endedness of some of the tasks almost closed a lot of doors.” 
The cohort’s desire to know how their work on potential deliverables would be evaluated by faculty or how it might be 
used in the subsequent TD PhD pilot program also resulted in members going from a “safe space to just ponder and 
explore ideas to more of the traditional ‘fear-of-failure’ mindset.” These concerns remained throughout the co-design 
period even though faculty members often communicated that the students would not be evaluated or assessed for 
their participation or contributions.

There were also different levels of motivation within the group. While some students were able to flow with unstruc-
tured approaches to collaboration, others felt stuck when working without clear outcomes and assessments. One stu-
dent discussed the challenge of not being evaluated, working through “nervousness” around their assumptions about 
expected outcomes, particularly when they wanted to “earn our money” from this position. In the last few weeks, some 
of the cohort noted a distinct lack of feedback from faculty members about their collectively developed resources and 
materials, which lead to them feeling disengaged from the TD spaces. One cohort member “noticed that [openness 
of work] mentality sometimes when we’re doing the collaboration,” where not knowing “what the expectations were” 
reduced the value of the deliverables.

Much of the cohort expected faculty members to build off each other’s lectures, workshops, or discussion materials. A 
faculty member later iterated that from a “student’s perspective it probably would have been better to have a continuing 
underlying theme in each of those sessions.” When asked about how to address student concerns about the structure of 
the sessions, another faculty member pointed out the challenges associated with synchronizing the efforts of multiple 
faculty members across departments and disciplines, particularly with heavy teaching loads and other supervisory com-
mitments throughout the academic year.

Some of the cohort also observed that certain faculty members similarly struggled to step outside of their role as tradi-
tional instructors and become collaborators. A few faculty members chose to organize their session in a more traditional 
lecture style, with one even conducting their session in a lecture hall. This, in turn, created difficulties for the students to 
work on their assigned group activity since they could not easily sit face-to-face with each other. One student reflected 
on how they “did not think that the room was very conducive to discussion” so, as a group, they “moved outside of the 
room” to feel more connected. This stands in contrast to an earlier session where one faculty member encouraged the 
cohort to split up into groups to discuss their disciplinary backgrounds and assumptions about them. Several students 
pointed out how this was a highly effective way to develop a deeper, focused understanding of their peers’ disciplinary 
backgrounds as well as learning to clearly articulate the assumptions and approaches of their own backgrounds.

The cohort pointed out that highly moderated or controlled discussions could inadvertently discourage students 
from more openly sharing their ideas, suggesting that “the content of our discussion does not matter, because if it did, 
we would see it through, until no more follow-ups or questions can be added.” They also acknowledged that such an 
approach could risk a single conversation going on “forever.” Conversely, the cohort appreciated it when one faculty 
member decided to use their session to propose a new methodology they were working on, using student comments 
and feedback to actively make changes and amendments to it throughout the session. This had the effect of making it 
one of “the most engaging sessions”, where “it really felt like the co-design group was being used to bounce ideas off of, 
and help sharpen a vision for the presenter.”
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3. The shifting dynamics of collaboration and developing orientations

The cohort initially exhibited considerable enthusiasm about the prospect of collaboration. When asked about how 
they perceived teamwork in TD, all the respondents claimed that collaboration was undeniably “integral” to, “at the 
heart/centre of,” or a “prerequisite” to such research. Reflecting on their experience engaging in a collective brainstorm-
ing and conceptualizing exercise during the beginning of the project, for example, one student said they thought the 
“beauty” of TD collaborative efforts emerges from group members sharing the similarities and dissimilarities in their 
individual thought processes and disciplinary knowledge. Overall, they articulated the importance of many values and 
attitudes-based competencies like risk-taking, epistemic humility, and knowledge integration/transformation, as well 
as communicative and interpretive skills.

An early sense of camaraderie was soon tested in the middle phase when the cohort was tasked with collectively 
preparing resources for the pilot (with guidance from the faculty). The cohort quickly began falling back on disciplinary 
certainty when undertaking this work. The fading of disciplinary identity, and the inherent feelings of inadequacy that 
arose out of this process, eroded confidence or certainty when working together. One student described the main chal-
lenge as being one of learning how to tackle the case in a “TD way.” The group had a “tendency,” as was communicated, 
“to divide [a complex issue] up into fields and then come up with solutions from each field separately.” This student also 
noted that the group relied on solutions using “discipline-specific” approaches and using “qualitative methods to try to 
integrate the work of the different fields.” Other students similarly relied on quantitative methods. The faculty’s intention 
was to place the cohort into a TD space where they felt the need to collaborate effectively. However, their tendency to 
work individually, as opposed to collectively, magnified their feelings of disconnection in this phase.

These epistemic and collaborative tensions, often associated with TD group work [18], brought an unexpected source 
of disconnection in week 18 when a faculty member leading the session examined the use of quantitative and qualita-
tive methods. In this session, the cohort quickly split up into disciplinary factions between applied and natural sciences 
(quantitative) and the humanities and social sciences (qualitative). Student reflections that week articulated clear tensions 
among the cohort. Antagonistic feelings emerged for the first time in the TD space, in contrast with the curiosity and 
openness established in the first eight weeks, and were largely based upon disagreements about the perceived value of 
their disciplinary backgrounds and knowledge. For instance, one student reported being “frankly shocked” by some of 
the statements made by their peers about the importance and relevance of qualitative research. When they scheduled 
opportunities to collaborate on team deliverables during planned sessions after Week 18, the explicit tensions continued 
to exist. The cohort struggled arriving at a consensus of how to develop materials and resources for the future TD PhD 
pilot. They frequently disagreed about how to “best approach” dealing with a complex issue, which usually derived from 
their previous disciplinary experiences rooted in qualitative or quantitative frameworks.

Towards the end of the co-design phase, some members stated they had learned to create more space for other, qui-
eter members of the group to vocalize their perspectives. One student reflected they began practicing “active listening/
turn-taking,” as well as presenting their “ideas concisely and clearly.” Another who often felt like they struggled to manage 
their speaking time, “selectively” participated in group discussions, and listened more. Still another member noted the 
importance of using concrete examples when discussing disciplinary differences rather than resorting to disciplinary 
terminology or abstractions. The cohort noted that when the process of collaboration is unclear, as many TD spaces 
often are, it is “paramount” that group members have “interpersonal skills, communication, and respect” for each other. 
Moreover, they acknowledged that orientations and skills, such as patience, deep listening, and clarity of communica-
tion, would take time to develop and practice.

The ever-shifting dynamics of the TD space continued towards the end of the co-design period, where the cohort 
were encouraged to improvise in a system. The faculty came full circle and revisited the approach introduced in Week 
1—being “on the bandstand,” referring to an improvisational jazz band, drawing on Harris [15]. The metaphor of the 
bandstand illustrates the necessity for participants to be fully present, actively listen to each other, and create space 
for diverse styles and contributors in a collaborative process, fostering TD orientations, as depicted in Fig. 1. Taking the 
time and space to collectively reflect on where everyone started and arrived, the faculty and the cohort revisited the 
ways we can play on the bandstand.

Two faculty members facilitated the final session for the cohort to collectively build a systems map of a complex issue 
around regional wildfires. The reflections of the cohort following this session underscored their experiences of both 
learning and unlearning practices and processes related to collaborative systems mapping—a pedagogical approach 
involving collaborative diagramming of connections on topics like wildfires. This learning occurred within the framework 
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of the jazz improv bandstand metaphor. Through their reflections in this TD space, a distinct narrative unfolded, diverg-
ing from the one previously shaped during the tense middle phase characterized by a tendency to gravitate towards 
disciplinary certainties surrounding qualitative and quantitative approaches.

One student stated: “I think overall it was our most ‘bandstand’ session that we had. People were able to demonstrate 
their improvisational skills as well as their listening through connecting and adding onto ideas.” Many of the orientations 
gained over the co-design period manifested in reassuring ways. Another student reflected how the session allowed 
them “to show up free of assumptions and willing to produce something (i.e., ideas) even in the face of uncertainty.” 
Another cohort member drew on previous TD language developed over the term: “It was chaotic and messy, but it was 
continuous, friendly, and accepting.”

5  Discussions

Over the course of the study, the cohort refined orientations that were introduced at the outset and throughout the TD 
space, as seen in Fig. 1. Through collaboration, they learned to appreciate the importance of interpersonal perspectives, 
deep listening and clear, jargon-free communication, as well as patience, empathy, and respect for divergent views. They 
also displayed increased comfort with uncertainty, acceptance of perspectives, and holding space for group tensions, all 
of which indicated a higher degree of meta-cognition as observed through their individual reflections.

During the co-design period, it became evident that there was a discernible evolution in how the cohort compre-
hended and defined TD and its associated complexities, particularly through sustained collaborative efforts. Baptista 
and Klein [3] noted that providing a universal definition of TD continues to be a challenge, but also suggested that most 
definitions point to developing new understandings of or solutions to complex problems which cannot be handled from 
a single perspective. The ability of the cohort to assess, revisit, and refine their definitions, understanding of TD based on 
their ongoing experiences in the sessions and engaging in group work, pointed to the development of TD values and 
habits of mind, such as openness, intellectual creativity, a tolerance for uncertainty, and adaptability [29].

We also observed the tendency to fall back into disciplinary certainty influenced the collaborative experience. In a 
similar situation reported by Chan and Stacey [8], going beyond the engrained roles remained difficult without prior 
experience or training. The stickiness of student and faculty roles presented as obstacles to the knowledge integration 
and team cohesion central to TD spaces (e.g., [13, 17, 29, 32]). And yet, as Chan and Stacey [8] indicated, overcoming this 
stickiness is a “desirable difficulty” in engaging student as partners (p. 242). While embarking on a curricular co-creation 
experience, they noted how student empowerment, as well as feelings of frustration, and faculty vulnerability are inter-
connected in the process. Recognizing that the cohort emphasized challenges associated with disciplinary discomfort, 
we, as the researchers, also suggest that conditions for TD collaboration can be a generative, process-orientated space 
of learning. Reimaging and renegotiating TD spaces requires time to adapt (see Future Research below).

Our study documents the overall co-design process capturing the progression and dynamics of TD spaces. We consider 
the TD space to be supporting a co-creation process, leading to future TD research and education, which often includes 
stakeholder engagement. Such a space has become necessary in building orientations and experiences that ultimately 
provide greater stamina for the challenges of TD works. Part of this process involves recognizing and working through 
potential challenges for the participants. As observed by Horn et al. [19], there is early enthusiasm for collaborative TD 
work among students. It is not until students face the disciplinary differences, values, and assumptions that they uncover 
their “deeply rooted, persistent, and fundamental differences of epistemological and ontological beliefs” (p. 1964), which 
often block the process of becoming “epistemically adaptive.” While open-ended brainstorming and dialogue can be 
useful in exposing students to the ideas and values around TD, it is not a substitute for highly involved, integrative 
collaboration. In our co-design process, for instance, the cohort’s tensions that emerged over research methods were 
documented as tense and uncomfortable. And yet, this experience was essential in developing interpersonal, integrative, 
and communicative orientations among the cohort that emerged towards the end.

Upon deeper reflection of the process, we considered how sharing TD orientations more frequently may have helped 
the cohort better understand their roles and eased their discomfort in the messy process of TD spaces. For example, 
McGregor (2011) notes the zone of discomfort as an in-between space which involves going beyond easy answers, mov-
ing away from one’s comfort zone, and staying engaged in ambiguity and new possibilities. In this sense, TD collaboration 
is inherently a way of un/learning in discomfort and experiencing the perception of failure as a process that mirrors the 
initial reason for incorporating TD into education and instruction—to navigate with the paradoxes, contradictions, and 
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uncertainties associated with complexity. Developing a TD space can invite students and faculty to show up in ways 
that honour the spaces in between and beyond subjects, people, and disciplines that remain uncertain and complex. 
For example, these spaces can provoke participants to see their identities and assumptions emerge from their own 
subjectivity, as the discourse across groups can dislodge them from their tacit assumptions and default understandings 
of the isolated groups. Studies in adult development suggest that individuals will often resist initiatives that risk hidden 
identities or assumptions which provide subconscious feelings of safety [21]. As Deslauriers et al. [9] pointed out, while 
certain kinds of active pedagogical experiences reward learners with better learning than traditional methods, despite 
the consequent challenges, learners may resist these at the outset.

The TD learning space reported here represents just one among several approaches to fostering collaborative TD 
experiences in higher education. The experimental space for TD collaboration has shown to support participants with 
exploratory, process-based experience that allows crossing disciplinary boundaries and co-creating potential avenues 
for adaptation and innovation. This TD space may nurture building TD orientations in participants which can be founda-
tional in supporting future TD research of facilitating emergence and co-production of new knowledge along with others 
such as experts and practitioners. Ultimately, these TD spaces in higher education can lead to possible paths forward for 
today’s learners and educators taking on complex societal challenges.

Moving forward, we seek to build strategies in TD spaces for students to navigate through this uncertainty and emerge 
with greater stamina and resilience. We also share, anecdotally, that the cohort presented their experience at a large 
national conference a few months after the co-design phase with great enthusiasm for the unique learning of this expe-
rience. In fact, three of the six cohort members who co-presented received an award for their presentation. Perhaps 
learning experiences continue to allow students to develop and transform beyond the designed TD space, which is not 
captured during this research period. Some of the faculty involved additionally experienced camaraderie in this process 
as a collective and gained the stamina required to embark on the next step of this project.

5.1  Limitations

The limitations of this study pertain to its narrow scope. As this is just one example of what a TD space might look like, 
it may not reflect other contexts without further adaptation. Another limitation was the imbalance of data collected 
from the cohort as compared to faculty members. While we had several sources of data from the cohort, including writ-
ten reflections, interviews, focus groups, and surveys, we were only able to speak to faculty-student dynamics through 
participant observation, as well as through comments made by the cohort, and short interviews with some of the faculty 
members involved.

5.2  Future research

Our first research question aims to understand how TD spaces support the development of collaborative TD orientations, 
which are outlined in the Results and Emerging Indicators, and Discussion sections. The second research question con-
siders what conditions foster the development of TD spaces in general. Addressing the second question, and building 
on the Results, we reflect on future research as evolving processes that may include:

• Process-orientated learning, as opposed to linear outcome-based modes of learning, is less common in academia. As 
such, care and support for the participants going through the process is helpful.

• There is inevitable tension that arises between the individual and the collective during the coming together phase. 
Fostering and holding space during this phase becomes an important practice. This may be done through creating 
paradoxical conversations (e.g., [36]) to encourage experiencing the discomfort of sitting with disciplinary diversity. 
In addition, holding space for ambiguity and experimentation in a collaborative group, while moving away from a 
default or safe knowledge base can be practiced through co-experiencing sessions, readings, etc.

• There is an opportunity for deep learning because of engaging with TD work. Perhaps highlighting that layered levels 
of tensions are necessary in transformational and relational learning experiences can ease certain discomfort during 
the process. Furthermore, acknowledging TD spaces as necessarily messy, which invokes feelings of inadequacy and 
results in discomfort, but also generates deep learning may support learners in this space.
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6  Conclusion

Utilizing a design-based research methodology enabled us to experiment with the co-design phase, ultimately leading to 
the development of the Transdisciplinary (TD) Collaborative PhD pilot program. The experimental educational space cre-
ated opportunities to experiment and learn in TD spaces, which included building stamina for the disciplinary uncertainty 
that emerged when re/learning about disciplinary mindsets and gaining confidence in showing up to the collective. TD 
spaces provide opportunities to explore alternative perspectives on learning conditions in higher education, specifically 
regarding TD orientations that necessitate dedicated time and space for design and development. Continuing to evolve 
in epistemic and ontological adaptability presents an ongoing avenue for growth, and based on our own experiences, 
we advocate for the design and implementation of future TD learning spaces in various educational contexts. In the 
face of complexities that society faces, higher education may create and apply process-oriented TD spaces to cultivate 
knowledge and orientations that equip students in navigating through challenges collaboratively.
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