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ABSTRACT
International calls for the involvement of a broader set of disciplinary experts in the 
development of artificial intelligence (AI) products are growing. By involving a more 
diverse set of experts, it is hoped that AI innovations will be more reflective of con
temporary societal values and avoid detrimental risks to people, institutions, and the 
environment. While collaboration between AI experts and scholars from the humanities, 
social and economic sciences (HSES) has been suggested to tackle the challenge of 
developing safer technology, little information is available on the mechanics of cross- 
disciplinary collaboration in this context. This paper aims to examine the nature of cross- 
disciplinary collaborations between AI and HSES, and to identify enabling conditions and 
practices essential for meaningful and effective integration. It draws on an interdisci
plinary integration process trialed by a small group of Australian artificial intelligence 
experts, humanities scholars, and social and economic scientists. A collaborative inquiry 
approach was pursued to detail their attempt to design and participate in a short-term 
program of activities with the aim of facilitating collaboration and progress toward 
interdisciplinary integration for the development of shared outputs in the long-term. 
The paper shares their experiences, challenges, and the lessons captured along the way 
over an 18-month period. Among the reflections and insights shared, is that achieving 
true integration is a continuing endeavor, requiring dedicated resourcing, a long-term 
vision, and room to experiment and learn.

Introduction

International calls are growing for the involvement of a broader set of disciplinary experts in the develop
ment, risk assessment, and governance of artificial intelligence (AI) systems and products. This is in 
response to the rapid increase in applications of AI to solve problems in a range of contexts and sectors 
(Dwivedi et al. 2023; Zalnieriute, Moses, and Williams 2019) and a sharp rise in concerns about the ethical 
and societal implications of AI. In particular, the proliferation of new, widely accessible generative AI tools 
such as ChatGPT, Gemini, and Co-Pilot, and unrestricted AI technology development more broadly have 
raised alarms about AI innovations’ potential to pose significant societal risks and disruptions (Bender et al.  
2021; Bengio 2023). This includes perpetuating and amplifying existing biases and inequities across society 
(see Eubanks 2019; Jobin, Ienca, and Vayena 2019), triggering unanticipated disruptions to traditional 
workforce structures (see Anthers 2017; Balmer 2023), and undermining research integrity (Blau et al. 2024; 
European Commission 2024).

High uncertainty and potential for significant harms have mobilized Global North governments to 
develop stronger AI regulations to reduce risks generated by AI products, with the European Parliament 
and a recent US executive order leading examples of these efforts (see Council of the European Union 2024). 
Alongside formal regulatory responses, global professional scientific societies have led the creation of 
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responsible AI development principles (e.g., AAAS 2023; ACM 2023) and “living guidelines” (e.g. Avison, 
Powell, and Adams 1994; Bockting et al. 2023). Complementary to these efforts has been the call for broader 
audiences to engage more actively in setting a future AI agenda (see Kubzansky 2023; Nee 2023). This call 
has been extended within the science community, prompting invitations for greater cross-disciplinary1 

collaborations among AI experts and humanities, social and economic sciences (HSES2) scholars (e.g. 
Hannemayer 2022; Zajko 2022).

These numerous efforts to integrate social and ethical protections into new AI systems and outputs 
face varying challenges. AI regulations, while intended to help put in place formal checks and balances, 
are having difficulties moving from generic discussions to actual implementation which are further 
challenged by the rapid pace of change in AI development (Wheeler 2023). Conversely, the creation of 
universal principles to raise awareness of the consequences of poorly designed products and guidance 
for developers and researchers to develop AI products responsibly is facing similar bottlenecks. While 
potentially conceptually helpful, the historically limited utility of applying universal ethical principles to 
highly contextualized applications, and the lack of regulatory support to guide their compliance, may 
compromise their intended impact (Hagendorff 2020; Jobin, Ienca, and Vayena 2019; Mittelstadt 2019). 
Beyond regulatory and principles-based pathways, calls for public engagement and participation in AI 
governance and agenda-setting remain largely aspirational and opaque albeit spaces beginning to 
emerge (see Adams and Burall 2019). Similarly, despite collaborations between AI experts and HSES 
researchers gaining traction, these remain scattered and there is little information on the processes and 
quality of these collaborations, and on their effectiveness in combining and/or blending knowledge and 
integrating social and ethical protections into AI. Insights from cross-disciplinary integration efforts in 
other areas underscore the complexity of successfully bringing together distinct disciplinary expertise 
and ways of working and the significant challenges and bottlenecks often encountered (see Aagaard‐ 
Hansen 2007; Pennington 2008).

This paper aims to examine the nature of cross-disciplinary collaborations between AI and HSES, and to 
identify enabling conditions and practices essential for effectively bridging diverse disciplinary perspectives 
and methodologies in a manner that is both meaningful and impactful. In this paper we describe the 
experience, insights, and lessons learned of a group of Australian AI and HSES scientists who sought to 
bring together diverse disciplinary camps as legitimate and valued knowledge partners over a period of 18  
months. While the group’s ultimate aim was to co-develop outputs such as research proposals, publications, 
and/or AI products that integrated diverse expertise and methodologies, it also set out to better understand 
the process of building a cross-disciplinary group necessary to undertake this integrative work. Through 
a collaborative inquiry approach, we share challenges encountered, and key insights and lessons learned for 
strengthening AI-HSES collaborations.

Cross-disciplinary integration among AI and HSES scientists

Over the past five years, there has been a growing recognition among AI and HSES communities that 
integration of each other’s knowledge is critical for improving AI systems’ and products’ utility (their 
usefulness, effectiveness and target user contexts) and for enhancing the integrity of the information used to 
develop them (for example, the veracity and provenance of the data used in their development) (see Chen 
et al. 2023). Beyond instrumental reasons, AI-HSES collaborations are seen as fundamental to responsible 
science and practice (Forsythe 1993; Kusters et al. 2020) and necessary for improving the legitimacy of AI 
systems and tools in decision-making and for mitigating or minimizing potentially harmful societal 
consequences (see Balmer 2023).

While cross-disciplinary collaborations between AI experts and HSES scholars are increasingly being 
embraced conceptually and sought out, in practice they tend to focus on risk mitigation post product 
development (Hannemayer 2022; Zajko 2022). Notwithstanding the value of carrying out evaluations 
and risks assessments, HSES expertise tends to be limited to providing input late in the development 
process which constrains the ability to enhance or improve AI models and their anticipated outcomes, 
i.e. hampers responsible innovation development. On occasion, HSES experts have been involved in the 
co-development of AI products with the intention of incorporating diverse knowledge sets in the 
development of a robust, fair and impactful product (see Donia and Shaw 2021; Kusuma et al. 2022; 
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Suresh et al. 2022). Less common is the idea that the design of AI tools should involve contributors 
external to academia in their development to balance and better reflect a broader set of user values and 
needs (Bruce 2023).

While these efforts to date are important and welcomed, more clarity is required regarding what 
cross-disciplinary AI-HSES collaboration and integration means, what forms it can take, and the 
enabling conditions and practices required to successfully integrate vastly different disciplinary per
spectives and ways of working in a meaningful and impactful way. As noted in the broader literature on 
knowledge integration and cross-disciplinary efforts, such practices can take many forms (O’Rourke, 
Crowley, and Gonnerman 2016), with the most prominent labels used being multidisciplinarity, inter
disciplinarity, and transdisciplinarity.3 While there are multiple, and at times overlapping, definitions 
attached to these terms, they tend to fall on a spectrum from least integrative (multidisciplinarity) to 
most integrative (transdisciplinarity), and from involving purely scientific and technical expertise and 
knowledge (multi-and interdisciplinarity) to incorporating knowledge and groups outside academia 
(transdisciplinarity) (Bammer et al. 2020). However, what is meant by “integration” in these various 
modes of cross-disciplinary partnerships is debated (O’Rourke, Crowley, and Gonnerman 2016). Some 
argue that only inter- and transdisciplinary modes of research collaboration involve genuine integration 
of different knowledges, expertise, and/or methods (e.g., Cundill, Roux, and Parker 2015; Holbrook  
2013).

Having clarity around what modes and levels of integration an AI-HSES collaboration is aiming to 
pursue is vital as it has implications for how that collaboration is designed; the aims it seeks; and the 
facilitation, resources, and other considerations needed for its success. Not paying sufficient attention to 
this consideration risks both disciplinary camps engaging “in-service” to each other. When in-service 
engagement occurs, one disciplinary camp often assumes primacy over the other (by driving the 
research focus, for example) or, acts as the subject of study by the other (as social scientists tend to 
do) – neither arrangement being exemplar of working collaboratively with each other. Beyond implica
tions on the quality of the collaboration, a lack of genuine integration across these domains of expertise 
hampers such efforts’ ability to effectively contribute toward the development of AI innovations that are 
more reflective of contemporary societal values and avoid detrimental risks to people, institutions, and 
the environment. Yet, as applications of AI continue to expand across sectors and are increasingly 
considered key “solutions” to intractable global challenges (e.g. climate change, health care), the 
complexity of integrating social and ethical protections into AI systems and outputs only grows. This 
increases the need and urgency for new and creative ways of thinking and approaches which can only 
come from interdisciplinary and transdisciplinary collaborations and integration (see Bammer et al.  
2020; Fleming et al. 2023).

Against a context where AI continues to evolve from being simply a technological innovation to a force 
with the potential to significantly alter the world (see Gruetzemacher and Whittlestone 2022), we contend 
that the primary goal of cross-disciplinary scientists and developers working together should consist of, at 
the very least, an intentional approach to collaboration which involves the integration of AI and HSES 
expertise in a co-development process from the outset of system/product development (McLennan et al.  
2022; Stahl and Stahl BC 2022) – i.e. that it extends beyond a multidisciplinary research collaboration to, at 
minimum, an interdisciplinary one. However, presently, the call for cross-disciplinary approaches to 
improve AI outcomes is missing guidance on the practice of working this way. In sharing our experience 
bringing together AI and HSES researchers in an interdisciplinary collaboration, we provide experiential 
information which contributes to the current gap in the literature on “doing integration science” in this 
context (see Bammer 2005). By sharing our experience, we offer insights into the following key questions: 
What constitutes AI-HSES collaboration and integration? What forms can it take? What enabling condi
tions and practices are necessary for meaningful and effective integration of these diverse disciplinary 
perspectives and methodologies? Given the pace at which AI development and application are occurring 
and the growth in need for cross-disciplinary collaborations, we share our insights and lessons from the 
first year and a half of our AI-HSES collaboration (which is ongoing) so that other research groups and 
organizations can benefit from our experience in attempting their own cross-disciplinary integration. To 
our knowledge, little has been written specifically on interdisciplinary collaborations in the context of AI 
research and development.
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Our Project and Methods

Overview of our AI-HSES collaboration

Initiation of our collaboration
Our AI and HSES collaboration began as a loose network of individuals interested in creating a Community 
of Practice (CoP), an informal partnership among a group of people who share a common concern or 
passion and want to share experiences, knowledge, and solutions in a free-flowing, creative way (Wenger  
1998). The group was motivated by a shared interest in co-producing a set of integrated outputs such as 
research proposals, development of AI tools (or components thereof), and/or journal publications. 
Additionally, the group wanted to make sense of cross-disciplinary integration as a goal, test interest in 
forming a formal CoP (i.e. funded and officially established within our organization), and strengthen 
relationships across its membership. Once this group was convened, internal funding was sought and 
secured through organizational strategic science investment.

The establishment of the AI-HSES community of practice
Once the funding was secured, the CoP brought together diverse AI and HSES experts including philoso
phers, data scientists, psychological scientists, and economists (16 active members in total) (see Table 1). We 
developed a high-level group purpose statement and charter and created a plan to support interdisciplinary 
integration through a series of planned activities. The CoP was led by an AI scientist who sought advice 
periodically from members with philosophy and social science expertise.

Deciding on an interdisciplinary mode of integration
The CoP was not formed with a pre-defined mode of collaboration and integration in mind. However, early 
in the formation of the group, the AI lead and scientists with expertise in cross-disciplinary collaborations 
and philosophy of science discussed the range of options for integrating our diverse disciplinary expertise. 
There was a shared desire to move beyond usual multidisciplinary discussions in AI, motivated by the 
limitations we saw in working within siloed disciplinary boundaries to address complex problems that 
demanded we work differently (see Bammer et al. 2020). We decided to take an interdisciplinary approach 
as we were interested in bringing together different disciplinary perspectives, knowledges and methods to 
explore our collective interest in topics such as managing bias in AI in a new, holistic way. We considered 
this to be a good middle ground – aspirational yet a realistic next step in strengthening cross-disciplinary 
collaborations in our own organization. Transdisciplinary integration, which usually involves broadening 
the collaboration to include stakeholders outside traditionally defined areas of science (for example, 
industry and civil society groups), was seen as a potential future step, once the group had developed 
some experience of working together in an interdisciplinary way.

Some members of the CoP with HSES expertise were familiar with the literature on interdisciplinary 
approaches. A rapid literature review revealed that the majority of publications were comprised of 
conceptual and theoretical frameworks and largely focused on questions of “what” disciplines to integrate 
and “why” interdisciplinary research might be needed (e.g. Barry, Born, and Weszkalnys 2008; CohenMiller 

Table 1. Disciplinary diversity of the AI-HSES Community of practice (CoP) members as self-identified across domain 
categories. For members of this CoP, their disciplinary expertise is often applied to varied scientific contexts 
including sustainability, agriculture and food security, robotics, energy, technology innovation, and other areas. We 
recognize there are likely additional disciplinary expertise (e.g. legal scholars) that might be relevant to the CoP’s 
purpose. We would encourage other groups to be as diverse and inclusive as possible when creating a similar 
group.

Artificial Intelligence domain experts Humanities, Social, Behavioral and Economic Sciences domain experts

Machine learning scientists (2) Psychological scientists (2)
Applied mathematician Philosopher/Social scientist
AI scientist/Conservation of biodiversity scientist Applied ethicist
Data scientist Cross-disciplinary social scientist
AI scientist/Natural language scientist Anthropologist
AI scientist Sociologist

Sustainability scientist
Behavioural economist
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and Pate 2019). The question of “how” to integrate, including the processes and practices for designing and 
implementing interdisciplinary collaborations, was underexplored. Of the small pool of papers offering 
broad guidelines (e.g. Bammer 2012; Lyall et al. 2011); experiences of putting interdisciplinarity into 
practice (e.g. Villeneuve et al., 2019; Purvis et al. 2023; Forino et al. 2023), and; challenges and barriers 
encountered and strategies for overcoming these (e.g. Brown, Deletic, and Wong 2015; Choi and Pak 2007; 
MacLeod 2018; Morse et al. 2007) a common highlight was the absence of a universal approach or recipe for 
designing and implementing interdisciplinary collaborations. This reflected the experience of our AI-HSES 
CoP members who had previously designed and implemented interdisciplinary (and transdisciplinary) 
research projects in other domains. Given the lack, and unsuitability, of a “one-size-fits-all” approach to 
interdisciplinary collaborations, we decided to adopt an experimental and adaptive approach, where we 
periodically reflected on the process and adjusted our aspirations, activities and outputs.

Our approach to putting interdisciplinarity in practice

We experimented with multiple activities to integrate in an interdisciplinary manner our diverse AI and 
HSES expertise and perspectives. These activities were implemented over the course of an 18-month period 
(2022–2023) over three phases which built upon each other (Figure 1):

(1) Phase 1: To help coalesce the newly formed CoP, we convened a series of reading and discussion 
sessions around key literature organized along themes that brought together a cross-disciplinary lens, 
such as making bias transparent in AI. CoP members came together online from geographically 
dispersed organizational sites.

(2) Phase 2: An in-person, multi-day workshop was held to harness the rapport built in Phase 1 and to 
further strengthen trust and relationships. The key focus of bringing CoP members together face-to- 
face was to brainstorm research topics of common interest and progress next steps toward greater 
integration via identification of joint research proposals and/or coauthored interdisciplinary 
manuscripts.

(3) Phase 3: Following the workshop, smaller writing groups were organized which met regularly online 
to progress the outputs identified in Phase 2. This phase was seen as key to moving us out of our 
disciplinary comfort zones and boundaries and to enabling us to explore in practice how to bring 

Figure 1. The three phases of the AI-HSES Community of practice (CoP), and activities to foster greater interdisciplinary 
integration, implemented over the course of one and a half years (2022–2023).
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together our diverse disciplinary perspectives to generate new ways of looking at the research topics 
we had identified in the workshop.

The activities across these phases were explicitly designed to help progress interdisciplinary connections 
and integration via strengthening relationships and trust among the CoP members; building greater cross- 
domain awareness and knowledge-sharing; fostering a greater sense of cohesiveness as a team; and working 
jointly on a set of concrete science outputs (papers intended for peer-review publication in journals). These 
activities integrated a range of modes of working together (e.g. guided group discussions of science 
publications, facilitated workshop to brainstorm outputs to collaborate on and ways to progress these, 
and co-authorship of manuscripts), locations (online, in-person), and work schedules (series of scheduled 
1-hour meetings; multi-day dedicated workshop; self-organized writing group sessions) to encourage 
maximum participation and to cater to different working and learning styles and comfort zones. We 
describe the activities in more detail below.

Reading and discussion sessions
Group discussions of literature and research from other disciplines is an established practice in interdisci
plinary-focused training and higher education (see Frost and Jean 2003). The establishment of reading 
groups and reading circles has been used as a mechanism to enable participants to engage with concepts and 
literature that extend beyond their home disciplines (see Chapman 2024). These types of activities are seen 
as providing a foundation for deeper integration and synthesis of diverse ideas and methodologies that is 
demanded of interdisciplinary collaborations (Bjorn 2024). In our CoP, we pulled together a curated list 
papers4 thematically focused on making bias transparent in AI and exemplifying cross-disciplinary 
research. Papers were allocated by the lead of the CoP to smaller working groups comprised of CoP 
members with a mix of AI and HSES expertise, spread across multiple interstate sites. These working 
groups were tasked with reading a subset of papers and were guided by the following series of reflection 
questions to focus cross-disciplinary discussion:

(1) What are the authors’ disciplinary backgrounds and their institutional affiliations?
(2) What is the problem the authors are trying to address? What did they find?
(3) Did the authors encounter any key challenges or issues that require further research or consideration?
(4) How does the work integrate AI and HSES? Was it successful?
(5) Should the broader group read the paper?

Each group reported back to the main CoP, inviting reflections, questions and discussion on topics of 
interest or contention. A total of 5 “reading & discussion” sessions were held online over a 6-month period 
in 2022, covering a total of 11 papers.

Multi-day, in-person workshop
There is a long history of practice, and extensive literature, on the role of workshops in fostering cross- 
disciplinary collaboration and building integration across fields (see Gorbet, Schoner, and Taylor 2008; 
Taylor, Fifield, and Young 2011). Engaging in dialogue in facilitated workshop settings, where individuals 
are brought together over an extended period of time with the purpose of fostering two-way exchange of 
knowledge and perspectives, has been shown to foster greater mutual understanding, communication, and 
integration (see Hubbs, O’Rourke, and Sh 2020). Our CoP held a 4 day, in-person workshop to synthesize 
our learnings from our reading and discussion sessions, more clearly identify the gaps in the literature, and 
explore unique interdisciplinary research proposals and journal manuscripts that our CoP could collaborate 
on. It was held in Lamington National Park, Queensland, Australia, a remote region to enable uninterrupted 
thinking time. The workshop was structured to allow for dedicated indoor meeting sessions and early 
morning, lunchtime and evening walks in the National Park to stimulate discussion and cross-learning. The 
workshop was live-blogged on an online collaborative platform for record keeping and inclusion of group 
members unable to physically join the workshop.

Day 1 of the workshop began by co-defining the objectives of the workshop. Participants were invited to 
share ideas for concepts for manuscripts or research proposals for funding. At the end of the first afternoon, 
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seven ideas were proposed and evaluated. Six proposal ideas were further explored by the group in plenary 
sessions and focused group sessions for the rest of the workshop (Days 2 and 3).

By Day 4, three ideas were identified and fleshed out as short manuscripts, two ideas were identified as 
longer-term contributions, and one idea was identified as forming the bulk of a funding research proposal. 
The workshop concluded with a reflection session on the next steps for the short-term and medium-term 
horizon.

Co-authorship of journal papers
The workshop was followed up by the establishment of small writing groups (Phase 3) focused on 
progressing the manuscripts identified during the workshop. Coauthored journal manuscripts can serve 
as boundary objects that open spaces for dialogue and for strengthening relationships. As noted by Clark 
et al. (2017), such boundary objects not only help bring people together to share understanding but also can 
create “meaningful moments of service” that have the potential to be transformative, such as breaking down 
knowledge silos and genuine interdisciplinary integration.

In our CoP, six writing groups were established, each focusing on the topics of interest identified during 
the workshop. Examples of research topics advanced for further development include: Re-imagining AI 
futures; A holistic approach to bias frameworks; and Why is integration needed in AI? The writing groups 
were largely self-organized and open to cross-membership. Each group was co-led by the original thought 
leader, plus a representative from the other domain. While CoP members were not formally allocated to 
writing groups, each writing group made an explicit effort to ensure participation of a diversity of AI and 
HSES members. Smaller groups enabled members to progress in focused writing at a faster pace. This paper 
is one of the manuscripts coauthored by the writing groups, detailing the journey and experience of our AI- 
HSES CoP on putting interdisciplinary integration into practice.

Using a collaborative inquiry methodology to explore our interdisciplinary journey

To understand our interdisciplinary journey and write about it, we took a collaborative inquiry (CI) 
approach (Bray et al. 2000; Heron 1996; Heron and Reason 1997). At its core, CI is a participatory and 
reflexive methodology with participants having a role as both co-inquirer and as the phenomena of inquiry 
(Kakabadse, Kakabadse, and Kalu 2007). We considered CI to be a well-suited methodology for exploring 
our interdisciplinary process as it is a “discovery-oriented form of inquiry, not a confirming or validating 
one” (Bray et al. 2000 cited in Kakabadse, Kakabadse, and Kalu 2007), with the aim of “deepening 
understanding of one’s experience, gain from the experience of fellow inquirers and together develop 
a new understanding of the shared phenomena under inquiry [. . .] to construct meaningful, practical 
knowledge” (Kakabadse, Kakabadse, and Kalu 2007, 254). CI is rooted in phenomenology (see Scharff and 
Stone 2022) and is underpinned by reflective practices (see Mortari 2015). For interdisciplinary collabora
tions, individual and collective reflection supports groups to develop and implement interdisciplinary 
perspectives, by fostering new knowledge, mind-sets and capabilities (see Forino et al. 2023).

Our collaborative inquiry approach was initiated with a set of reflection questions that were e-mailed to 
each member of the CoP:

(1) From your perspective, what has the AI-HSES collaboration accomplished so far? What has it not yet 
accomplished?

(2) If you had to pick one valuable insight or learning that you have gained from being part of this AI-HSES 
collaboration, what would that be?

(3) Looking to the future, what might some of the biggest challenges be for integrating AI & HSES to 
improve collaboration outcomes?

Institutional human research ethics approval was sought early in the formation of the CoP to cover this 
process of reflection. Responding to these questions was entirely voluntary, and reflections were invited to 
be shared openly or privately. All members opted to share reflections privately with the first author who 
made a commitment to preserve anonymity to allow individuals to reflect more freely. Given the small size 
of the group, no direct quotes have been shared in this paper.
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Members’ responses were synthesized and incorporated into this paper as a first draft, which was 
shared with members. The draft served as a boundary object to support further collaborative 
inquiry. Members were asked to reflect on those syntheses and expand on or clarify existing points 
raised and add any additional points of view. They were also invited to ask questions, interrogate 
the reflections synthesized in the paper, and asked to further reflect on key lessons. The draft of the 
paper was placed on a shared-access platform, thus enabling all members to contribute and see 
what suggestions and changes were made to the text. This process of collectively revisiting and 
refining the content of this paper was critical to our collaborative inquiry approach as it provided 
an opportunity for members to further reflect and provide additional feedback, as well as to come 
to a more group-level point of view of the experience of working collaboratively toward inter
disciplinary integration. In the sections that follow, we distill our collective reflections and key 
lessons learned collated via the reflection questions above and through the process of co-writing 
this paper.

Our experience of interdisciplinary integration

Accomplishments, and those yet to be achieved

Reflecting on the group’s integration experience for both AI and HSES members revealed a shared strong 
sense of accomplishment in relation to creating and maintaining a space for practicing interdisciplinarity. 
This sentiment refers to creating both a physical space to come together, and a cultural space for which to 
practice interdisciplinarity. It also aligns to existing evidence in literature that refers to the importance of 
establishing dedicated forums to practice without which groups are unlikely to thrive sufficiently to produce 
shared outputs (e.g. Lamain et al. 2024; Purvis et al. 2023; Villeneuve et al. 2019).

Most members commented on the benefits of having a planned forum where disparate disciplinary lenses 
were treated as being of equal contributing value and where organizational role hierarchies among collea
gues were rendered unimportant. For both AI and HSES group members, the CoP offered a safe space to 
share ideas, engage in intellectual discussion, and benefit from being part of a highly diverse “brains trust.” 
A key valued outcome of this space creation was the enabling of an environment for asking questions and 
learning. For several of the AI scientists, the CoP also provided an opportunity to improve their science 
communication skills.

An almost universal reflection among members was that the CoP was only at the beginning of the 
interdisciplinary journey. Almost all members admitted to not feeling like interdisciplinarity had yet been 
achieved, and this likely stems from the formal project ending,5 while concrete outputs were still under 
development.

Most valuable insights

CoP members’ insights included reflections on the process and pace of integration. For AI members, 
expected outcomes of collaborative processes included fairly rapid problem definition, perhaps even 
consensus in problem resolution, as well as timely AI product development being the valued innovation 
endpoint. For some HSES scholars, problem definition was expected to take considerable time in colla
borative settings and oftentimes did not follow expected pathways of consensus and resolution. The pace at 
which integration progressed across the group was often a tension among members. The slow pace resulted 
in the CoP not collaborating on the development of an AI tool, or components thereof, which was initially 
expected by some members.

The complexity of navigating diverse epistemologies, and the effort this process took were also common 
insights among CoP members. Some examples of the types of conundrums the group tackled in reading 
papers collaboratively included: understanding how different disciplines generate and value knowledge; the 
perceived rigor of less conventional scientific methods; and the roles power and disciplinary hierarchies play 
in science planning and decision-making. The usual tensions between positivist and interpretivist 
approaches to science (see Moon and Blackman 2014) was a common topic of discussion and learning 
among the group.
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An additional insight identified by members was the role of personal traits and values in facilitating 
integration and supporting smooth group function. Among these were humility, a willingness to learn, 
generosity and patience. The importance of personal collaborative qualities and values among groups has 
been identified elsewhere (e.g. Horn, Urias, and Zweekhorst 2022; Nancarrow et al. 2013).

Future challenges for interdisciplinary integration, organizationally and globally

The primary challenge identified by the group centered on the general sustainability of collaborative 
processes and the enabling environment required to support interdisciplinary integration. A valued feature 
of this CoP was the formal allocation of funding to support members of the group to trial and adapt an 
interdisciplinary collaboration that brought together domain experts (AI and HSES) who had not worked 
together before in the organization. This translated to allowing members to dedicate a proportion of their 
recognized working hours toward this CoP, along with dedicated leadership to coordinate and steer group 
activities. However, the ongoing viability of organisational investment for interdisciplinary processes in 
projects was a concern many group members expressed and one that is shared more broadly (Bammer  
2012). The literature is clear on the need for institutional support to foster interdisciplinarity (Bammer  
2012; Bolger 2021). However, despite good intentions, most interdisciplinary initiatives hold largely 
aspirational goals without a clear plan for resourcing and managing the integration process over an 
extended period of time that is required to make these cross-disciplinary collaborations succeed.

The generation of a shared and clearly articulated problem (as opposed to the immediate identification of 
a technological solution) was also a challenge identified by the group. Both AI and HSES members in the 
group observed that initial conversations about situating proposed technologies in social and cultural 
contexts were often led by HSES members, whereas AI members explained the nuances of AI systems 
and functions in a way that facilitated the grounding of HSES observations in the practical reality of 
technological product development. These early learning exchanges took considerable time and energy.

Unexpectedly, the strength and relevance of disciplinary involvement shifted over the course of our 
interdisciplinary journey. For example, in the early stages of collaborating, AI members were frequently 
called upon to provide technical knowledge to enable HSES members to understand the technology in situ. 
As the conversations progressed, knowledge became more evenly distributed until the group needed to 
make sense of social concepts like equity, for example, when HSES members’ knowledge could better guide 
discussions. In the literature, this shifting of power, roles, and strength of knowledge contribution among 
domains is expected to be stronger at different time points across interdisciplinary integration stages 
(Brown, Deletic, and Wong 2015), yet during these times we questioned whether we were still on the 
right path. In retrospect, the group acknowledged the importance of fluidity in how interdisciplinarity 
progressed, despite the uncertainty of not knowing ahead the specific roles and values of each domain at 
various timepoints in the process.

Finally, a persistent concern expressed by HSES members was that external to this group, their expertise 
would continue to be sought in the role of service providers to improve technological products, or as crisis 
managers when products were identified as potentially injurious. That this culture is ingrained in many 
science organizations globally and occurring across numerous scientific domains (see Shapin 2022), was 
a worry expressed by several scientists in this group. Acknowledging its continued persistence is a first step 
in shifting perceptions in our organization and beyond.

Our lessons

Interdisciplinarity demands a constant balancing of disciplinary contributions, perspectives, and 
interests

Diverse disciplines hold contrasting worldviews and involve distinct career drivers and cultures of working. 
These divergences can become significant hurdles and tensions for interdisciplinary collaborations (Catney 
and Lerner 2009; Purvis et al. 2023). For example, as noted above, the speed and pace at which output 
development was expected to commence was a particular point of difference and concern among AI and 
HSES members. While HSES members expect to wait upwards of 6–12 months for publication of traditional 
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outputs, AI members consider weeks to be a reasonable timeframe for publication of new work. These 
differences across the two domains in expectations about speed and pace of co-producing outputs from 
a collaboration is noteworthy and should not be overlooked as a challenge for incentivizing and sustaining 
an interdisciplinary collaboration.

There were times in the CoP where one domain assumed primacy over themes of discussion while the 
other domain became a passive participant. This asymmetry in disciplinary dominance is not unfamiliar to 
social scientists working alongside natural and biophysical scientists given the primacy of positivist 
scientific approaches in cross-disciplinary settings (Purvis et al. 2023). Only in retrospect did this ebb and 
flow of disciplinary dominance make sense to us. During the process, the group found itself questioning 
whether our efforts to integrate across disciplines were still strong during these times. We now realize the 
potential for this ebb and flow to calm as interdisciplinarity matures. We would urge others to consider this 
asymmetry an important condition to monitor given the deeply entrenched ways of working among 
established disciplinary domains.

The balancing of worldviews and cultures required constant effort from everyone in the CoP to ensure 
both inclusion and progress. Other research groups have used bridging tools (or boundary objects, like 
conceptual frameworks) early in collaboration initiatives to overcome hurdles raised by fundamental 
disciplinary differences sooner (see Wilson et al. 2021). Searching for a tool that we could all relate to in 
the AI context might have taken significant additional time but, in retrospect, it may have helped us reach 
greater balance in domain contributions and interdisciplinary integration sooner.

Steering the process of interdisciplinary integration needs leadership and continuous effort among 
members

Our CoP was led by a dedicated individual, the last author, who periodically sought input from domain 
leaders within the group about direction, practical methods for stimulating collaboration, and general 
problem-solving. This leader also had the role of communicating with higher management on the group’s 
progress, taking responsibility for advocating for interdisciplinarity more broadly, and finding avenues for 
influence beyond the CoP (like forums and speaking spots). Good group leadership is fundamental to the 
success of collaborative endeavors, especially when needing to manage group diversity, responding quickly 
to change, and finding points of connection which lead to progress (Deutsch et al. 2021).

In addition to securing good leadership, the group placed significant effort on building relationships 
among individual members, identifying shared values, and developing shared areas of research interest. 
This effort enabled us to advance the pace toward interdisciplinarity more quickly. “Relationship work” is 
an important part of any well-functioning group and should not be overlooked in the benefits, both tangible 
and less tangible, it provides to support group functioning and the delivery of outcomes (Moirano, Sánchez, 
and Štěpánek 2020). The responsibility for Relationship work in collaborations needs to be collectively 
shared (Love et al. 2022).

Interdisciplinarity requires the willingness and ability to be reflective, reflexive, and learn-on-the-go

Interdisciplinarity necessitates not only reflection on the process and members’ practices but also reflexivity 
on the part of participants where individuals periodically enquire, reflect on and adapt their own positions 
and ways of working in order to meet group goals (Choi and Pak 2007; Horn, Urias, and Zweekhorst 2022; 
Knaggård, Ness, and Harnesk 2018). Emerging research suggests collaborative processes are more likely to 
attract individuals who hold specific personality traits and motivations (Guimarães et al. 2019). 
Nonetheless, it is important to recognize that not all researchers entering an interdisciplinary process 
necessarily possess the skills and mind-sets required for successful collaboration (Cheruvelil et al. 2014). As 
such, creating conditions within the team for individuals and the team to learn how to be both reflective and 
reflexive, and learn and work together is crucial (Freeth and Caniglia 2020; Schruijer 2020).

In our CoP, members had varying levels of experience in translating and brokering knowledge, and more 
specifically in processes involving collective reflection and learning as mechanisms for creating bridges 
across knowledges. We strove to create a safe space for all individuals, irrespective of their level of 
experience or comfort with reflective and reflexive methods and learning-on-the-go. We found that 
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including some researchers who held both disciplinary expertise and could also step outside their own 
disciplinary boundaries to successfully engage in learning and knowledge translation helped encourage 
practices of reflection, reflexivity and learning. The development of researchers who can demonstrate 
excellence in their own fields yet show interest and skill in interdisciplinary learning and integration has 
been recognized by other groups as an important task in integration processes and one that facilitates group 
functioning and sustainability (see Brown, Deletic, and Wong 2015).

Interdisciplinarity brings rewards yet participation is not without risk

Developing disciplinary excellence through scientific publication and securing successful funding remains 
the dominant career pathway for early and mid-career researchers. Specialty expertise is rewarded early in 
science careers particularly during the pursuit of higher degrees (Lamain et al. 2024; Purvis et al. 2023). 
Expertise continues to be a key driver for workplace rewards and promotions in science organizations, and 
achieving multiples of domain-specific scientific publications remains the benchmark by which scientists 
are evaluated. This poses a significant challenge for interdisciplinary collaborations which often call for 
more innovative work settings and outputs that do not favor high-tier science papers as the most valuable 
reward (Catney and Lerner 2009; Purvis et al. 2023).

While it is much more commonplace for HSES scholars to participate in interdisciplinary projects, 
workplace structures and incentives needed to foster collaboration and integration do not always favor 
scientists’ participation in such endeavors. The perception among home discipline peers that interdisci
plinary work is subpar can be a powerful deterrent to collaboration for early and mid-career researchers in 
particular (Catney and Lerner 2009).

Finally, in science forums where experimentation and innovation are still emerging, less capacity (and 
experience) may exist to support, review and evaluate science that sits at the interface of multiple 
disciplinary approaches (Bammer 2016). Coupled with often lower impact factor scores for publishing in 
interdisciplinary venues, interdisciplinary collaborations might be less attractive to early and mid-career 
researchers keen to demonstrate their potential via traditional science milestones (see Lindvig and Hillersdal  
2019; Purvis et al. 2023).

Concluding remarks

The rapid emergence of generative AI tools such as ChatGPT, Gemini and Co-Pilot has the potential to 
rapidly transform social interactions and systems. Now more than ever, cross-disciplinary initiatives are 
critical to navigating these challenges and affecting change. Yet interdisciplinary collaborations in the 
context of AI development faces unique challenges. The incredible fast pace of AI technology evolution 
and uptake does not easily align to the more deliberative and often lengthy process of relationship building 
and collective dialogue and learning that are necessary for fostering genuine and sustained interdisciplinary 
integration. The process of interdisciplinarity demands employing different ways of working together and 
an enabling environment that supports and champions such efforts (Brown, Deletic, and Wong 2015; 
Chades et al. 2025; Horn, Urias, and Zweekhorst 2022). It necessitates significant time and practice, which is 
challenging particularly in large organizations where employees hold various (and at times competing) roles 
and responsibilities (Brown, Deletic, and Wong 2015).

For groups seeking to create similar initiatives, we would encourage attracting participation from 
individuals with varied disciplinary expertise and skill sets (including, among others, legal scholars, 
historians, and political scientists), integration experience and career stages. While integration phases 
such as team coalescence and finding common ground might take longer to complete initially, improving 
membership diversity is more likely to ensure high quality outcomes.

Organizations can assist interdisciplinary integration by creating the right enabling conditions to 
empower teams to experiment and innovate within a supportive environment. For research institutions, 
this might entail dedicated funding structures and workplace incentives to encourage integration. For other 
sectors, brokering research and development partnerships which harness the diversity of knowledges and 
resourcing needed for integration might be an option.

APPLIED ARTIFICIAL INTELLIGENCE e2584380-11



In our CoP, finding common ground among members was the most intensive task. Defining the problem 
to solve, the approach to take, the methods to use, and the outputs to produce, took time and compromise. 
However imperfect and incomplete our journey has been, we narrowed knowledge gaps among our 
disciplinary domains and the common ground we arrived at enabled us to produce a set of cross- 
disciplinary manuscripts. In doing so, our CoP achieved setting the necessary foundations towards inter
disciplinary integration. We recognize that continued collaboration will be necessary before we can further 
progress and embed an interdisciplinary approach to AI product development. Our journey has been 
enjoyable yet challenging and has yielded lessons we hope other research groups, AI-HSES and other cross- 
disciplinary collaborations, find informative on their own interdisciplinary journeys.

Notes

1. We use this term to mean research collaborations that involves two or more disciplines.
2. We define the collective term humanities, social and economic sciences (HSES) to include behavioral sciences. 

We also assume the shorter AI acronym to include machine learning scientists.
3. Multidisciplinary modes tend to bring together researchers from diverse disciplines who collaborate on 

a common topic or problem from their respective areas of expertise, without altering their disciplinary frame
works or methods (Klein 1990). This contrasts with interdisciplinary approaches which involve some level of 
disciplinary integration, such as the transfer of methods or the merging of insights, with the aim of constructing 
a more comprehensive understanding of the topic or problem at hand (Repko 2011). Transdisciplinary modes of 
working extend interdisciplinary collaborations to include non-academic knowledge holders (see Darbellay  
2015).

4. Papers included, but not limited to.
Sloane M (2022) To make AI fair, here’s what we must learn to do. Nature 605(7908): 9. https://doi.org/10. 

1038/d41586-022–01202-3.
Zou J, Londa S (2018) Design AI so that it’s fair. Nature 559(7714): 324–326. https://doi.org/10.1038/ 

d41586-018–05707-8.
Kumar EI, Hines KE, Dickerson JP (2022) Equalizing credit opportunity in algorithms: Aligning algo

rithmic fairness research with US fair lending regulation. In: Proceedings of the 2022 AAAI/ACM 
Conference on AI, Ethics, and Society, Oxford, United Kingdom, 19–21 May 2021. https://doi.org/10. 
1145/3514094.3534154.

Kusuma M, Wang M, Mohanty V et al (2022) Civil War twin: Exploring ethical challenges in designing an 
educational face recognition application. In: Proceedings of the 2022 AAAI/ACM Conference on AI, Ethics, 
and Society, Oxford, United Kingdom, 19–21 May 2021. https://dl.acm.org/doi/10.1145/3514094.3534141.

Caliskan A, Ajay PP, Charlesworth T et al (2022) Gender bias in word embeddings: A comprehensive 
analysis of frequency, syntax, and semantics. In: Proceedings of the 2022 AAAI/ACM Conference on AI, 
Ethics, and Society, Oxford, United Kingdom, 19–21 May 2021. https://dl.acm.org/doi/10.1145/3514094. 
3534162.

Adam A, Yang MY, Cato K et al (2022) Write it like you see it: Detectable differences in clinical notes by 
race lead to differential model recomm endations. In: Proceedings of the 2022 AAAI/ACM Conference on 
AI, Ethics, and Society, Oxford, United Kingdom, 19–21 May 2021. https://doi.org/10.1145/3514094. 
3534203.

Bessen J, Impink SM, Seamans R (2022) The cost of ethical AI development for AI startups. In: 
Proceedings of the 2022 AAAI/ACM Conference on AI, Ethics, and Society, Oxford, United Kingdom, 
19–21 May 2021. https://doi.org/10.1145/3514094.3534195.

Birhane A, Kalluri P, Card D et al (2022) The values encoded in Machine Learning research. In: 
Proceedings of the 2022 AAAI/ACM Conference on AI, Ethics, and Society, Oxford, United Kingdom, 
19–21 May 2021. https://doi.org/10.1145/3531146.3533083.

Raji ID, Kumar IE, Horowitz A et al (2022) The fallacy of AI functionality. In: Proceedings of the 2022 
AAAI/ACM Conference on AI, Ethics, and Society, Oxford, United Kingdom, 19–21 May 2021. https://doi. 
org/10.1145/3531146.3533158.

Hundt A, Agnew W, Zeng V et al (2022) Robots enact malignant stereotypes. In: Proceedings of the 2022 
AAAI/ACM Conference on AI, Ethics, and Society, Oxford, United Kingdom, 19–21 May 2021. https://doi. 
org/10.1145/3531146.3533138.

Suresh H, Movva R, Dogan AL et al (2022) Toward intersectional feminist and participatory ML: A case 
study in supporting feminicide counterdata collection. In: Proceedings of the 2022 ACM Conference on 
Fairness, Accountability, and Transparency, Seoul Republic of Korea, 21–24 June 2022.https://doi.org/10. 
1145/3531146.3533132.

5. Funding for the AI-HSES Community of Practice (CoP) ended in June 2023. The CoP continues to meet online 
on a regular basis, primarily focused on progressing the journal manuscripts initiated in Phase 3.
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