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Abstract

In this paper, we explore the possibilities offered by sociomateriality for academics to engage
with complex learning environments. The focus is on a longitudinal design-based research
(DBR) study that includes an interdisciplinary, collaborative student project between
Information Systems (IS) and Urban Planning (URP) from two different higher education
institutions in Cape Town, South Africa. In the project, student groups collaborate to find
potential digital innovations for sustainability challenges in their local communities. The aim
is to position the student as an active community member with intimate knowledge of local
sustainability challenges, and to develop social digital innovations for the benefit of local
communities. We apply sociomateriality as a theoretical lens to rethink socio-technical
learning environments and propose four pedagogical propositions of relationality, reflexivity,
responsiveness, and recognition to guide the pedagogical decision-making when designing
complex learning environments. We conclude the paper by mapping student reflections and
experiences to the four pedagogical propositions to illustrate how the theoretical
sociomaterial elements translate into the learning environment.
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Introduction

This paper presents findings from the first iteration of a longitudinal design-based research (DBR)
study. A DBR study consists of several phases that take place over a number of years and are generally
reported separately. The process of designing and refining the conceptual framework and testing the
pedagogical principles during the first iteration of the overall DBR study is discussed. The study was
initiated in 2020 when we became acutely aware that our current learning environments were not
adequately preparing our students as future professionals for an uncertain and complex world.
Moreover, a neoliberal agenda and deeply embedded structures and processes in higher education
institutions had little to offer the socioeconomically marginalised, the citizens on the fringes, and the
vulnerable. We acknowledge our responsibility as academics to implement values that foreground
ethics, sustainability, agency, and social justice. This requires the engagement of students with the
complex challenges in their local environments, to acknowledge the local voice, and to act responsibly
and sustainably.

Whilst trying to find different approaches to situate the learning within these interconnected, complex
realities, we started exploring the intra-action between the social and the technical. We responded to
(Allen & Marshall, 2019) and explored sociomateriality as a possibility for action to conceptualise
organisational and societal change for sustainability. We position sociomateriality as a theoretical lens
for an increasingly complex and interconnected world because of its ontological fusion of social and
material relations. To this point, Orlikowski (2007, p. 1437) provided an entrance to exploring
sociomateriality by stating that “there is no social that is not also material and no material that is not
also social.” Inspired by social theorists, we argue in favour of the ability to move beyond our
disciplinary confines to experiment with new ways of thinking and doing in our academic practice. We
focus on learning environments and explore how sociomaterial theories of learning might be applied
in interdisciplinary and collaborative contexts. Gherardi (2017, p. 48) summarised the complex
entanglements we engage with when she proclaimed that “the materialities of bodies, technologies,
discourse could not be separated from the society that formed them, and vice versa the social was not
external or separate from materialities.”

The format of this paper follows an initial engagement with literature on the topics of interdisciplinary
collaborative learning and sociomateriality. The conceptual framework with the four propositions of
relationality, reflexivity, responsiveness, and recognition is developed in the following section through
an exploration of critical literature. The DBR research method was used for the student project (Verster
& van den Berg, 2021) that serves as a case to determine how students responded to the learning
intervention. This provides the context for a discussion of the results by mapping student responses,
experiences, and project artefacts to the four dimensions of the conceptual framework. It is argued
that by mapping the student experience, an enriched and practical understanding of a complex
learning environment can be offered.

The Need for Interdisciplinary Collaborative Learning

It has been proven that the cultivation of a collaborative learner-driven environment where students
engage with real-life issues, enabled by information and communications technology, gives a sense of
purpose and internal motivation and enables students to bring about positive change (Makrakis &
Kostoulas-Makrakis, 2021). As educators, we are in a very uncertain and turbulent time that has been
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further exacerbated by the Covid-19 pandemic. The quest is for a shift to education for sustainability,
to rethink what we learn, where we learn, and how we learn (Makrakis & Kostoulas-Makrakis, 2021).
Within this, we are acutely aware of the fundamental social, political, economic, and ecological
challenges that shape our society creating complex, wicked problems. In our practices, information
systems (IS) students need to develop an acute understanding of the impact of technology on the
future whilst urban planners (URP) are instructed in design and the wider implications thereof on
society. Consequently, we incorporate multiple perspectives in the learning environment and expose
students to complex, wicked problems. The learning environment incorporates interdisciplinary teams
working collaboratively, and the ultimate aim is to incorporate transdisciplinary (Nicolescu, 2012)
collaborative designs by partnering with multiple stakeholders in local communities.

The complex and interconnected nature of real-life problems requires students to engage in cross-
cutting forms of inquiry. Although disciplinary specialisation remains relevant, interdisciplinary inquiry
can enable students to work towards the cross-fertilisation of disciplinary and practical knowledge to
address complex, interconnected current challenges (Mcmurtry, 2013). The same can be said for the
focus not only on interdisciplinary learning but on collaborative learning, where interdisciplinary work
can be associated with collaboration as opposed to cooperation. We understand the difference to be
that although both cooperation and collaboration focus on a group working together to reach a shared
goal, with collaboration there is no distinction between the contributions of the individuals. Knowledge
becomes shared and owned by all. On this point, Herrington et al. (2013) commented that complex
real-life problems cannot be solved by working independently.

Overall, within curricula, it is crucial to create the space for students to engage in critical and
constructive dialogue by applying multiple perspectives and views (Tassone et al., 2018). Such spaces
can enhance collaboration and embrace social and transdisciplinary learning that has the potential to
contribute to sustainable transformation in communities. This can facilitate learning to take place
intra-actively and thereby distribute the responsibility for learning among all actors in the assemblage
(Latour, 2005).

A Return to Theory Through a Sociomaterial Lens

It was clear from the outset of this project, that a purely practice-based intervention for this very
complex learning space would not suffice, and that a deep dive into relevant theory was needed to
frame the learning intervention. Based on a critical literature review (Fu, 2013; Jesson & Lacey, 2006)
in the field of learning for sustainable development, we engaged with several theories that enable the
inclusion of multiple actors within the learning space. It is important to acknowledge the importance
of transformative learning spaces where communities, institutions, and individuals can engage with
sustainability problems and acknowledge the collective voice involved in such transformation
(Bostrom et al., 2018).

This led to the engagement with sociomateriality as a theory that recognises the social or the human
realm as well as the material or the nonhuman realm. Sociomateriality does not juxtapose the social
and material but focuses on its entangled relationality and ways in which one constitutes the other.
Our engagement with the social relates to the students and their own local communities and the
situatedness of environmental challenges within their own perspectives, social classes, values, and
worldviews. The material encompasses the physical space, locations, and also technology. With
sociomaterial perspectives, it is possible to explore how social and material elements come together
to engage with complexity in society (Burm & Macleod, 2020).
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To make sense of everyday practice, our work involves “inserting oneself” into the situation to better
understand the flow of practice (Hultin, 2019, p. 101). Rather than an independent or detached
observer of a world who is “out there,” a sociomaterial researcher conceptualises themself as very
much a productive element within the field of analysis. We found this helpful to engage with the
complexities of a learning environment. These theories look beyond isolated individuals and view the
people, social dynamics, and artefacts with which we interact not merely as backdrops to learning, but
as inseparable entanglements (Mcmurtry et al., 2016). We recommend responsiveness to these
entanglements on the potential impact of digital technologies and further recognise the effect thereof
on marginalised communities. We agree with Feenberg (2012), and acknowledge that social groups
could challenge dominant technical codes (Chiasson et al., 2018). This paper does not, however, offer
a comprehensive literature review of sociomaterialism because that would require a much longer
discussion.

We do, however, summarise that sociomateriality consists of different strands of work such as actor-
network theory (ANT; Latour, 2005) and other post-ANT strains such as posthumanism, new
materialism, social practice-based theories, spatial theory, and complexity theory. According to
Fenwick et al. (2011), the overlapping elements in all these strands are that human activity cannot be
separated from material objects, technologies, and settings. There is an intra-acting that occurs (Barad,
2007), with intra-action assuming that entities emerge through their relationship. The interconnected
nature of sociomaterialism does not privilege or centre humans above nonhumans but sees them on
an ontological similar plane with no preexisting relationships, but constituted through relationships
(Leibowitz & Naidoo, 2017). This refers to Barad’s (2007) concept of entanglement, with which we
continually engage to be aware of the complexity associated with interdisciplinary collaborative
learning.

Furthermore, in sociomaterial perspectives, uncertainty is accepted as part of the process and seen as
potential for the emergence of new ways of seeing and being, or new assemblages or combinations of
things (Fenwick et al., 2011). The broad banner of sociomateriality presents us with an opportunity to
open our thinking about the interconnected nature of technology artefacts and their influence on
humans, and vice versa, to examine how actions and relations are materially constituted in practice
(Scott & Orlikowski, 2013, 2014). We adopt a relational ontology (Latour, 2005) that centres relations
as more fundamental than entities (Scott & Orlikowski, 2014) and by doing so, we can engage with
complexity more authentically.

With a sociomaterialist theoretical positioning, we make an effort to disentangle—to some extent—
the highly complex practice of interdisciplinary collaborative learning. This disentanglement is
necessary to attempt an understanding of the complex interactions of the social (people) and material
(things, including technology) within the learning event. We are also conscious of disentangling, not
diluting, the complexity of what Gherardi (2017) referred to as sociomaterial practices.

In summary, we argue that the complex entanglements of an interdisciplinary, and now digital,
learning environment require the application and development of collective and sociomaterial learning
theories. In this, we attempt to recognise the complex entanglements between the human and
nonhuman; devices, objects, digital and analogue texts; spaces and time, to create fluid assemblages
of practice (Gourlay & Oliver, 2018).
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An Assemblage Approach to Engaging Theoretical Concepts

The development of the four pedagogical propositions in the conceptual framework occurred during
the first phase of the study. They are derived from the principles of responsible research innovation
(Tassone et al., 2018) and principles of responsible management education (Cunliffe et al., 2020).

The responsible research innovation framework identifies four dimensions, namely, anticipation,
reflexivity, inclusiveness, and responsiveness. For each dimension, there are different competencies
identified such as the anticipation of possible futures associated with societal challenges and ethical
implications thereof; reflecting on ways of knowing, ways of doing, and ways of being related to
societal challenges; inclusiveness by involving, communicating, and collaborating with multiple
stakeholders in open and transparent ways; and responding to societal challenges by navigating
complexity and being flexible to revise and adjust the course of action. The concepts are grounded in
education with and for a society where students collaboratively engage with real issues to respond to
societal problems to engage with the wider societal and ecological contexts (Tassone et al., 2018).

The purpose of the principles of responsible management education is to facilitate the development
of participants who are responsible, ethical, reflexive, and sensitive in their relationships with others
and with the world around them, that is, responsible ecocentric professionals as per Cunliffe et al.
(2020, p. 299), “through a pedagogy that draws on radical-reflexivity and transdisciplinarity.”

The four pedagogical propositions emerged from our engagement with these concepts in our own
learning environments and the entanglements of the socio-technical complexities that we were facing.
The application of a sociomaterial lens opens up the possibilities of a collaborative engagement with
the social and the material in this space, and positions agency within this complex entanglement. We
aimed to bring in the collective voice of multiple actors (and to move away from a linear and overly
predetermined understanding of both learning and teaching) to an entangled space where the social
and material render each other capable—or incapable.

Conceptual Framing of Interdisciplinary Collaborative Learning

The application of design-based research (DBR) requires researchers to follow a phased approach to
designing learning interventions. We have applied a four-phase approach as espoused by Reeves
(2006). In the first phase, we identified problems in our learning environments and then consulted
with different stakeholders such as fellow practitioners (academics), industry partners, students,
NGOs, and local communities—and further supplemented findings with a review of existing literature.
During the second phase, we developed a conceptual framework and drafted design principles for
interdisciplinary collaborative learning as discussed in this section.

Relationality

Relationality acknowledges that human and nonhuman entities are continually brought into being
through relations (Latour, 2005; Orlikowski, 2007; Scott & Orlikowski, 2013, 2014). Instead of assuming
that entities, people, and technologies have inherent properties, they are seen as continually
performed in a web of relations (Cecez-Kecmanovic et al., 2014). One such example of relationality is
found in the focus on the collective in South African society. The complexities of the collective voice
and how a community comprises people, their relationships, communal activities, and how
communities depend on social relationships and relational structures to both solve day-to-day and
long-term problems, need to be understood by our students. We argue that interdisciplinary project
teams can assist in understanding the relationality that exists in complex communities.
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Relationality plays out in the complex society we live in, and also in the social-technical or sociomaterial
relations. The broad banner of sociomateriality presents us with an opportunity to shift our thinking
about technology as only being artefacts that influence humans, to a way where we examine and focus
attention rather, on the entanglements of the social and the material.

From our engagement with the theory, the following principles that informed our learning
environment emerged:

* Awareness of local knowledge.
* The significance of the collective voice.
* Awareness of complexity.

* The relationality between the social and the technical.

Reflexivity

Sociomaterial research takes place intra-actively and the researcher is no longer an independent or
detached observer of a world that is “out there,” but part of all aspects of the research projects. For
this reason, being reflexive is particularly important in sociomaterial studies. Researchers must
continually monitor their study design to allow for a sustained consideration of entanglements
between the social and material elements (Burm & Macleod, 2020).

Reflexivity requires a radical shift of the individual in relation to others and their broader society. This
form of reflexivity is not done from a detached perspective but recognises our embedded nature within
a social and material world. Cunliffe et al. (2020) recognised that we are embedded in our social and
material worlds and therefore need to interrogate our place, activities, and responsibilities within our
local experience. Students need to develop self-awareness about their own assumptions and
worldviews and interpret these in any particular situation. There is further, a need for social awareness
and empathy underpinned by ethical reflections. It is important to encourage disruptive thinking to
challenge the current status quo and go beyond conventional ways of knowing and doing (Tassone et
al., 2018).

The following principles emerged in this context:

* Embed exercises that encourage reflection-in-action (Schon, 1987).
* Instil an ethic of care (Tronto, 2010).

* Disrupt the traditional by using transformative learning to revise frames of
references and perspectives (Bostrém et al., 2018).

* Empowerment.

Recognition

Barad (2007, p. 450) highlighted the issues we should recognise as fundamentally framing our learning
and teaching endeavours:
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The possibilities of making a better world, a livable world, a world based on values of co-
flourishing and mutuality, not fighting and diminishing one another, not closing one
another down, but helping to open up our ideas and ourselves to each other and to new
possibilities, which with any luck will have the potential to help us see our way through to
a world that is more livable, not for some, but for the entangled wellbeing of all.

Recognition is engaging with the human and nonhuman relationship within different practices and
disciplines, for example, the centrality of the human (URP) and nonhuman (IS). We opened the learning
space for multiple perspectives to navigate the complexity of an interconnected world. Furthermore,
as we adjusted our fundamental understandings of human and nonhuman knowledge and ways of
being in the world, we explored design methods, frameworks, and practices that better address the
challenges we face as a planet (Ou Yang, 2016). The following principles emerged for the learning
design:

* The value of multiple perspectives.

* The interdependence of the human and nonhuman relationship.
* Create the space for creativity to inspire innovation.

* Recognise context-driven interventions.

Responsiveness

One of the most demanding challenges of our time is to engage simultaneously with both sustainability
and social justice issues. Responding, in the local context, to these two issues is considered to be one
of the most pressing responsibilities of our students as young professionals. Designing a learning
environment with a focus on the proposition of responsiveness is considered not only ideal but
necessary for our students to appreciate their social responsibility. For this reason, we incorporated
both the Sustainable Development Goals and the United Nations 2030 Agenda as framing mechanisms
in the student project (United Nations, n.d.).

Responsiveness manifests in many ways in an interdisciplinary collaborative learning environment, and
Sleeter (2011) provided guidance specifically about culturally responsive pedagogies. Being culturally
aware is essential in a culturally diverse country such as South Africa, and adds both a rich learning
experience as well as a highly complex one. We applied responsiveness in order to cultivate the
collective knowing and doing (Haraway, 2016) that is foundational to interdisciplinary work, and also
called on sociomateriality to think wider than collective knowing and doing as a human function to
include the material. Thus, considering the students, facilitators, discourse, texts, performances,
drawing, face-to-face and online coming together in collective knowing, being, doing, making, and co-
constructing.

The learning design needs to incorporate the following aspects:

* The value of multiple lenses when reviewing wicked problems.
¢ Utilisation of a design thinking process in the roll-out of the project.
* Focus on agency through the empowerment of multiple entities.

* Social responsibility.

Educational Research for Social Change, Vol. 11 No. 2 October 2022



46

Figure 1 illustrates the adaption of these principles using a sociomaterial theoretical underpinning.

Figure 1

Four Propositions for Interdisciplinary Collaborative Learning

Research Methodology

The application of design-based research (DBR) as a methodology allows an escalation of the impact,
transfer, and translation of education research to improve practice. A DBR study follows a collaborative
process in communities of practice that negotiates the study from initial problem identification,
through literature review, to the design and implementation of interventions. Design research
foregrounds innovativeness, responsiveness to evidence, connectivity to basic science, and dedication
to continual improvement (Mckenney & Reeves, 2020).

A DBR study is longitudinal and consists of a collection of sub-studies that are reported separately. In
this paper, the process to design and refine the conceptual framework, and testing the principles
during the first iteration (as part of Phase 3, in Figure 2) of the overall DBR study, is discussed. As
depicted in Figure 2, in the first phase of this DBR study, practical problems in an interdisciplinary
online learning environment were collaboratively explored (in a process of collaboration with other
practitioners and stakeholders) as well as a review of the literature. The study was initiated in 2020
with the identification of problems in our learning environments and ways of incorporating
interdisciplinary collaborative student projects to address systemic problems in communities.
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Figure 2

Design-Based Research Process (adapted from Reeves, 2006)

PHASE 1
Analysis of practical
problems by
researchers and
other stakeholders
in collaboration as
well as review of
the literature

PHASE 3
Iterative cycles of i
testing and refining of Reﬂ?':t'or? to, produce
draft design Design Prmmp_lesand
enhance solution

principles within . i
practical settings implementation

PHASE 4

PHASE 2

Development of
solutions informed by
existing design
principles and
technology
interventions

Conceptual Framework
4R's and principles for
the learning environment
developed during pilot
project in 2020 and

@ration 1: Conducted in 2021

Updated design principles for Updated design
learning in online spaces principles and
Iteration 2: Commence

Commenced in 2020 with
analysis of problemsin
learning environmentsin
collaboration with

students and stakeholders ! framework
in the community and supplemented with February 2022 using the

supplemented with further review of the updated principles as discussed

review of literature. literature in the paper

Iteration 3: Forthcoming

Refinement of Problems, Solutions, Methods and Design Principles

Design of a Learning Intervention

The researchers obtained ethical clearance from their respective institutions to conduct research from
2021 to 2024 to enable multiple iterations. Data are collected from online surveys prior to, during, and
after each iteration. Furthermore, students are requested to create and update a reflective blog during
the semester, which details their experience of working in an interdisciplinary team. Other data
sources include project artefacts produced during the roll-out of the student projects. Participation in
the study is voluntary, and individual participants are assured anonymity and confidentially. The
identities of students are protected and there are no anticipated risks to participating in the project.
During the first semester (February—June) of 2021, 38 students from the honours group in IS
collaborated with 21 URP students doing the advanced diploma. Seven interdisciplinary groups were
purposively selected. Groups were constituted in a two-phase process: first by letting the IS and URP
students choose their own partners in their classes; they were able to draw on their intimate
knowledge and experience of fellow students to make an informed decision. The result of this phase
was seven groups of three URP students each, and seven groups of five or six IS students. These groups
worked independently on identifying and sharing via a poster on GoogleDocs, a single most pressing
environmental challenge. The second phase of creating student groups entailed the facilitators
consulting the posters and matching similar environmental challenges, thus bringing IS groups and URP
groups with similar interests together.

In the learning environment created by the interdisciplinary group project, sociomaterial principles
were embraced and groups were actively encouraged to explore the uncertainty that stems from
wicked problems such as sustainability and equity. The intra-action between the human, nonhuman,
technologies, community, culture, voice, space, and time was examined. We applied Schon’s (1987)
reflection-in-action approach with students to monitor actions as they are being performed to
generate awareness of the intra-actions of the collective. Groups were briefed to follow a design
thinking cycle that consisted of a combination of five stages as illustrated in Figure 3.
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Figure 3
Design Thinking Phases (Brown, 2008)
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The project roll-out was as follows:

* Pre-production phase: Collaborative workshop to identify pressing environmental
problems in local communities. The workshop was in a blended learning format
consisting of Zoom sessions with the IS students where online tools such as
Jamboard were used for brainstorming. The URP students collaborated via a face-
to-face session. Groups had to identify a single problem and the output was a
problem statement informed by a deep dive into the relevant literature.

* Phase 1 (empathise and define): Authentic understanding of the problem from the
community perspective was required. The output was interviews with respondents
in their communities and the responses were captured as digital stories. From the
digital stories, two personas to use in the roll-out of the project were designed by
each group.

* Phase 2 (ideate and prototype): The teams were aided to brainstorm ideas during
an online session using Jamboard. This was followed by a process where teams
utilised a decision matrix to determine potential ideas to be prototyped. Prototypes
were created and pitched to other groups for feedback.

* Phase 3 (test and design): Prototypes were tested by a wider audience and one
prototype was selected to be designed and presented to a wider audience
consisting of representatives from communities and local government.

* Post-production phase: Reflection in the form of a survey and compilation by the
groups of digital portfolios.

Discussion: Mapping Student Responses/Experiences to the Conceptual
Framework
In this section, we consider how students responded to the interdisciplinary collaborative learning

intervention in terms of the four propositions. We draw on the students' reflective tasks and project
artefacts as sources of data.
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Relationality

In the framing of relationality, we review the intra-action between the social and technical
entanglements that reside in the group’s collective and local knowledge. In the design of the learning
intervention, the framing needs to occur by not only stressing the problem in a community but also
the situatedness of all elements, human, nonhuman, and relational complexities. Due to the intra-
action of technology, agency, society, materiality, morality, and ethics, the social and material are
inherently inseparable (Orlikowski, 2007).

Student groups were encouraged to pause and explore the interconnectedness of a problem in their
community. More time was allocated in the first phase of the project to emphasise relationality via
stories and what happens when stories are told (Chiasson et al., 2018). This created the space to
explore the problem deeper, which was specifically challenging in the online learning environment.
We propose to be excessive with the time allowed for the problem identification and understanding
phase of the project. See Figure 4 for outlays of digital stories created by groups.

Figure 4

Digital Stories

Sipho Demographics Challanges

$=

Students responded positively to the different perspectives represented by the digital stories for
example:

wpested

It made me understand that it is important to involve different perspectives when trying
to solve an issue, especially one that affects everyone. | got to learn more through the way
the project was structured and gained more insight from the CPUT students, other IS
students, and most importantly from the community. (Student 14)

However, the relationality of an interdisciplinary learning environment was unfamiliar and many
students were very uncomfortable at the beginning of the project, for example:

At first, nothing made sense to me and | had no idea of where we were heading with our
project. But completing each activity, collaborating with the Urban Planning students, and
also having discussions with members of my community gave me a clearer picture of
where we are heading. It was quite interesting to see how everything came together and
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how IS, URP as well as the community could be intertwined to create something really
extraordinary. (Student 22)

It was interesting to notice how most of the students experienced the shifts in learning from an in-
person to an online environment. These shifts represented the integration of both the social and the
technical, for example:

The different technologies allowed each student to not only learn from one another but
also gave a comprehensive overview of inclusivity through differences in opinions, views
etc. (Student 30)

I can connect and talk to more people, the online learning has helped me engage more
with others. It has also played a part in the fact that without online learning, | would not
be as skilled as | am today when using online platforms in order to communicate with
others. | think that online learning has broadened the way | learn and the way that | learn.
(Student 17)

All the participants were aware of the different platforms regardless of our backgrounds.
I think to a certain extent it improved the learning environment. (Student 5)

There were, however, students who felt isolated and needed more scaffolding and initial support:

Some students who did not have access to and were unaware of how to navigate Google
Meet or the Drive were excluded from the learning environment until they could get on
board. (Group 2)

Reflexivity

We encouraged the practice of radical reflexivity (Cunliffe et al., 2020), and incorporated activities
where we as facilitators and our students needed to recognise that we are embedded in our social and
material worlds and therefore need to recognise our place, activities, and experiences. Students were
tasked to reflect on the process individually (in blogs) and as a group in reflective questionnaires. See
Figure 5 for examples of extracts from the student blogs on aspects that they reflected on during the
semester.

Figure 5
Student Reflections

Human-centered design

Freedom: the unattainable dream

Reflecting on my
experience; the Postgrad

!C igns version

X
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In the project, students were constantly tasked to better understand their problem area from different
perspectives, and to open discussions to allow multiple views. They were tasked to reflect on this and
share their learning during the roll-out of the project. Extracts from the students include:

It made me see that there are many more perspectives than only mine, | always thought
that most of us think the same. (Student 5)

I learned that it is important to involve different perspectives when trying to solve an issue,
especially one that affects everyone. | got to learn more through the way the project was
structured and gained more insight from the CPUT students, other IS students and most
importantly from the community. (Student 40)

We acknowledge that in future projects, we will encourage more disruptive ways of thinking where
students are required to challenge the status quo and go beyond conventional ways of knowing and
doing (Tassone et al., 2018).

Recognition

We found multiple examples of what Barad (2007) referred to as entanglements, involving nonhuman
actors in the form of digital devices and online learning artefacts. The students were seen entangled
in various ways with print, digital devices, and artefacts throughout the design process. Interestingly,
the medium found most conducive by students was the use of brainstorming techniques using
Jamboard (see Figure 6). This tool simulates in-person brainstorming and therefore promotes creativity
and the simultaneous capturng and recognition of multiple perspectives.

Figure 6

Top Five Activities That Supported Interdisciplinary Learning

Please pick your top five activities that supported learning during the project
46 responses

Jamboards Brainstorms
Zoom breakaway groups
Formal online lectures
Developing Digital Stories
Developing Personas
Decision Matrix

Google Drive

39 (84.8%)
24 (52.2%)

18 (39.1%)
7 (15.2%)
9 (19.6%)

18 (39.1%)
30 (65.2%)

WhatsApp groups 34 (73.9%)
Online Group Meetings 29 (63%)
Conducting Interviews —7 (15.2%)
Preparing the Group Present... —9(19.6%)
Personal Reflections 6 (13%)
Other please specify below|—0 (0%)
0 10 20 30 40

Students were highly creative when given the freedom and space in the learning design to develop and
represent their community personas, as can be seen from Figure 7.
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Personas
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Personal Information:
+30

* Female
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+ Colored
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Background
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« No children
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52

Goals
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* Improve her living standard

Porsonal Views

« Peopie should have more
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decency to nol litter

« SA people are not educated well
on wasie

Dishies
* People who littor
« Foul stench in the morning

Students did, however, struggle with several constraints within the learning context as captured by the

following quotes:

A lesson learned when working on a design project is the insufficient time and effort to
build the team. We did not have enough time to gel as time is a factor. (Student 21)

A project such as this is in constant change, we had to learn to adapt to things not working.

(Group 7)

Responsiveness

The quality of responsiveness is portrayed through multiple lenses and agency during the rollout of
the design thinking process. We acknowledge that design thinking is traditionally considered human-
centred, and as such we concur with observations by (Lake et al., 2021, p. 339) that the process should
begin by framing not only the situation but also one’s own situatedness:

This takes place in an iterative exploration of diverse knowledge across space and time. It
requires the generation of divergent possibilities and the prototyping of these possibilities
(actionable opportunities to enact and test ideas in relationship with others). As an
iterative, experimental, relational, and context-responsive process, it leverages these

commitments.

By way of example:

It broadened my understanding of the complexity of solutions to problems in society in this
generation. Given the interrelatedness of the different sciences and ideologies, it is
important to approach problems in society by trying to look from and consider multiple

disciplines. (Student 3)
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When working in interdisciplinary collaboration, personal factors that influence
collaboration include the span of the group members’ interests, competence in one’s own
discipline combined with a recognition of its limits, a feeling of power, accomplishment
and commitment; intellectual openness and flexibility, and trust and respect for
teammates with differing disciplinary perspectives. (Group 2)

A deep, situated understanding of community problems resulted in an extensive ideation phase during
the design (see Figure 8). The logic followed here being that the more possibilities considered by the
students, the better the chance of resulting in a responsive and context-driven solution.

Figure 8
Ideation
Mave s waite Fence
-n-.-w?:- m:::‘-u
Sind of weste = comn el s s Enomelew
L3 o o] public, L6 toensre  DoiecS Gumping Jocation  <STTURY lesders  Secommusityte  conduct a resemch
mnmn i oy :::-:: ana information on onforceproper - by .-n.uu’:n
Have severe Jﬂn Setup recycing attended to i rument e truck 10 coflect
penalties for place. ma’l wase the of
:’nkw """::.“"I' ",..'..'.".-"-:-":
dumping their frovariyLomr L Community members B o o
waste. Uit or use sl the g . o Drop flyers in
ek ey officiels of leaders sbout heslth  eqes o g sy s mailboxes to N
Take reusable g ared taking place - Each sout the impact
bags to the @rens to dume. member mustthenbe  about waste  Imerper ware
storewhen ~ RECYCLE gt sl obeamman g
shopping Improper manner. the heaith of
Use an
Use Erasie track
schadules for and control the
Encourage the removal of waste. ""'-"zm besripbaialannt) Brovide large waste Placing su st we
Reporting dumped s disposed In an ares  SSTsRers o serve educate bine around the
SRR waste or enquiries i sssecondoptionf  community binsin  commies o vu
Promote the atter .9 Bethar Pousholdwarte  apout oroper housenox
proper waste £ from a young ins are ful every germiste s
amount ‘waste removal ot of waste before
Sposalon,  landfil sites street .
I
can start an initistive corraspiarsa
Educate about ammt o 16 Cloar cut the e joritizh dovslon s ok e
reate dumped waste on And about il hoep track of
in dealing responsibility  automated bin  open flelds. Ask for mmﬂn :"-':-.
wﬂlw:’n‘: eodq::"- the ey impropes waste recycling Which wti ensure
within waste omavel e -
community  properly e ot A theva 3 Eor

Conclusion

In this paper, we highlight problems encountered within our learning environments to adequately
prepare our students, as future professionals, for an uncertain and complex world. We adhere to the
call that there is an urgent need for new types of innovation that will be both technical and social, and
ways to integrate different approaches that allow for the integration of multiple voices.

We discuss extracts from a longitudinal DBR study, and our engagement with sociomateriality as a
theoretical lens to disentangle the complexity associated with interdisciplinary collaborative learning.
We present a conceptual framework that highlights four pedagogical propositions, namely
relationality, reflexivity, recognition, and responsiveness. The four propositions are applied in a
learning intervention between urban planning and information systems students who collaborated to
find potential digital social innovations for sustainability challenges in their local communities. The
data gathered from the student pre- and post-reflections, and project artefacts, are applied to further
enrich the four pedagogical propositions and to provide insight into the potential of these propositions
to respond to the complex and interconnected world our students, as young professionals, will enter.
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Findings confirmed that the focus on relationality highlighted the importance of pacing the learning in
a digital environment to compensate for the lack of intimate nuances that occurs during an in-person
engagement. Data showed that students easily adapted to an integrated socio-technical learning
environment. The second proposition, reflexivity, provided a good grounding for students to engage
with the learning interventions and reflect on their experience during the roll-out of their projects.
Reflection exercises enabled them to gain a deeper understanding of the problem area and to open
up their worldviews to allow for multiple perspectives. The proposition of recognition further focused
attention on the importance of creating a space to allow the influences of both human and nonhuman
role players to emerge. This facilitated the recognition of multiple perspectives to enhance creativity
and innovation. The final proposition, responsiveness, foregrounded the importance of focusing
attention on diversity in both the human and nonhuman environments. This resulted in creative and
innovative responses to the real-world problems communities experience.

The paper is limited to findings from the first iteration, and further testing and refinement are being
conducted and will be reported on in future publications. The objective of the broader study is to
explore ways to enhance collaboration, and embrace social and transdisciplinary learning that has the
potential to contribute to sustainable transformation in communities.
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