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Systemic Design Through the Lens of Distributed
Coghnition

Abhay Vohra

Systemic design is not an individual endeavour but a team activity. Multiple
participants, including designers, stakeholders, and other actors, collaborate to
make sense of complex systems. The process of sensemaking requires the team
of stakeholders and designers to engage in cognitive activities such as acquiring
knowledge, learning, and understanding complex systems through the creation

of visualisations and models.

These activities require mental processes that come under the purview of
cognitive science. In cognitive science and philosophy of mind, distributed
cognition is a theoretical framework which seeks to understand how cognitive

processes use the external environment

The systemic design team, through the lens of distributed cognition, can be seen
as a distributed cognitive system. The team collectively creates external
representations (knowledge, visualisations) that extend cognitive processes into
the physical environment. Using this lens, | hypothesise that the systemic design
team self-organises and mutually adapts to make their interactions synergistic,
and begins to function as a connectionist network, leading to the emergence of
collective intelligence. This presentation examines the relationship between
systemic design and distributed cognition by theorising the systemic design
team as a distributed cognitive system, based on the fundamental working
hypotheses framework suggested by Heylighen, Heath, and Van Overwalle

(2004), and shows how collective intelligence emerges in systemic design teams.
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Distributed cognition

Systemic Design advances a holistic design practice that integrates all design,
research and method skills for complex contexts. Systemic design creates no
specific artefacts (such as graphic or industrial design) but is known for its

maps—the gigamap and synthesis map (Peter Jones & Kristen Van Ael, 2022).

The study of cognition—cognitive science—is a multidisciplinary study of the mind and
its processes that integrates insights from psychology, philosophy, linguistics, artificial
intelligence, neuroscience, and anthropology, among others. The theory of distributed
cognition posits that mental processes involve not only the brain but also external
artefacts, work teams made up of several people, and cultural systems for interpreting
reality (Hutchins, 1996).

Systemic design is a higher-order design approach that focuses on creating
visualisations and models of complex systems to support ongoing downstream design
activities and deliver more tangible outcomes. Here, two primary aspects are

considered when looking at systemic design through the lens of distributed cognition:

The systemic design team as a distributed cognitive system

The systemic design journey is enacted through sensemaking and mapmaking, two
highly participatory and co-creative activities that require the sharing of internal and
external information and the creation of various types of visualisations and models. The
participatory and co-creation aspects of systemic design can be theorised through the
distributed cognition framework, which shows that the systemic design team acts as a

distributed cognitive system.

Systemic design as a hypothetical connectionist network
Systems design can be analysed through the lens of distributed cognition using the

working hypothesis framework (Heylighen, Heath, Van Overwalle, 2004), which shows
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how cognitive processes and structures emerge at the social level, leading to collective

intelligence.
The systemic design team as a distributed cognitive system

Systemic design is a journey that requires "experiential presence" (Jones & Van Ael,
2022) as a team of participants engages via chosen mediums to create new knowledge
and learning. Systemic design does not have end users or customers but actors,
stakeholders, and participants, and the focus is on the acquisition of knowledge,
understanding and learning about complex systems through participatory workshops

and co-creation with stakeholders.

The acquisition of knowledge, learning, and understanding of complex systems through
the creation of visualisations and models is a core activity across different phases of
systemic design. These activities require cognitive processes and active communication
among participants to process information that is distributed across their internal mind
(subjective knowledge of problem domain, reflections from past experiences) and the
external environment(research insights, workshop artefacts) and perform distributed

cognitive tasks (Zhang Norman, 1994).

In the parlance of distributed cognition, maps and models are external representations
that "allow for more elaborate and complex thinking than would otherwise be possible"
(Blomkvist & Segelstrom, 2014). Hence, the co-creation and participatory design activity
in systemic design lends well to an analysis using the distributed cognition framework,

as "cognition is distributed in time, location and across agents (individual and artefacts)

and together these form [cognitive] systems".

Heylighen, Heath, and Van Overwalle describe it thus: "This 'offloading' of information
onto the environment makes this information potentially available for other agents,
thus providing a medium by which information sharing, communication, and

coordination can occur.”
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Systemic design team as a hypothetical connectionist network

Heylighen, Heath, and Van Overwalle also proposed five "fundamental working
hypotheses" which can function as starting points for building a general model of (1)

distributed cognition, (ii) collective intelligence and (iii) extended mind (2004):

Groups of agents self-organise
The system co-opts external media for communication
Distributed cognitive systems function like connectionist networks

Information in the network is propagated selectively

vk W=

Novel knowledge emerges

By applying these "fundamental working hypotheses" of distributed cognition to
systemic design, the systemic design team can be understood as a distributed cognitive

system and show how collective intelligence emerges within it.

Each of the fundamental working hypotheses of systemic design is applied and shows
how a group of designers and stakeholders functions as a distributed cognitive system

in which collective intelligence is emergent.
1. Systemic design teams self-organise

This group of participants (the systemic design team) self-organises around a goal (the
system's problem space) and has the capacity to sustain actions as it moves from one
stage to the next in the systemic design journey. This group of participants (the systemic
design team) self-organises around a goal (the system's problem space) and has the
capacity to sustain actions as it moves from one stage to the next in the systemic design

journey.

The ideas of self-organising systems that observe and act on other systems exists
cybernetics as the group of participants (for example, a systemic design team)
self-organise around a goal (the system) and mutually adapt to form a second order
cybernetics system (Heylighen & Joslyn, 2001) which "is the reflexive practice of
cybernetics, where cyberneticians understand themselves and other participants to be

part of the systems they study and act in” (Wikipedia).
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Figure 1. Service Innovation Handbook © Lucy Kimbell (BIS Publications).
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Self-organisation creates emergent cognitive capabilities that do not exist at the
individual level, as the team mutually adapts to make their internal interactions more
synergistic. This self-reflexivity draws attention to the individuals who make up the
stakeholder group, as their values and capacities become important considerations in
how well they adapt as a team and form consensus around the goals.

The self-reflection method proposed by Lucy Kimbell (2011) is useful for capturing

individual visions, capacities, and beliefs about change (Figure 1). Sharing self-reflection

with other participants may help the team self-organise and adapt mutually.
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Systemic design teams need a variety of participants, both who are part of the planning
and operations of the system and people who are directly affected by the systems, and

So a requisite variety of participants is needed to build a robust team.
2. The systemic design team co-opts external media for communication

The systemic design journey requires convening and facilitating a series of co-creation
workshops across multiple phases of a project. This requires the team to communicate
effectively, and they co-opt various mediums and settings. These media can be digital,
physical, virtual, or a combination of these (depending on how the team members are
placed).

Certain types of external media lend themselves to more synergistic interactions.
Choosing the most efficient external media is part of the team's adaptation. The choice
of engagement modes and facilitation styles in co-creation workshops is part of this
adaptation and helps to build synergy. This results in the team's collective cognition
being distributed in the chosen media. Thus, this externally mediated communication

becomes a mechanism for the social construction of knowledge.

3. Systemic design teams function like connectionist networks

The systemic design team can be represented as a connectionist network (neural
network) with nodes and links. Each participant can be seen as a node in this network,

since nodes are repositories of knowledge and learning.

These connectionist networks are intrinsically parallel and distributed, with built-in
redundancy. These features can be explored in systemic design teams through these

mechanisms:

e Parallel processing is exhibited when a larger group is broken into smaller
working groups (e.g., Zoom breakout rooms) and then merged back.
e Redundancy is evident as new participants are added and some leave, but the

team's performance is unaffected.

Connectionist networks inherently support learning by continuous adaptation of link
strength as the successful links become stronger, making it easier for them to
propagate information. In a systemic design context, this can be seen as a process of

social adaptation. Participants learn from the experience of communicating with other
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participants, building trust, and an increase in trust strengthens the communication and

reinforces learning.
4. Information in the network is propagated selectively

A systemic design journey is marked by movement from one phase to another,
beginning with framing, sensemaking, and reframing, and eventually to co-design and
roadmapping (Jones & Van Ael, 2022). Content and knowledge created in a co-creation
session are utilised in future workshops and phases. However, some information and
content are preferably passed on over other content. In a connectionist network, what
content is propagated not only depends on the architecture of the network (nodes and
links) but also on the content (knowledge and representations). What content gets
propagated and what content gets filtered out is based on Heyligen's (Heyligen, 1997,

1998) selection criteria, reproduced here:

e Ultility (the information is useful or valuable to the participants)

e Novelty (the information is not already known)

e Coherence (the information is consistent with the knowledge that the
participants already have)

e Simplicity (since complex information is difficult to process, less important details
tend to be left out)

e Formality (the less context or background the communicating participants share,
the more important it is to express the information explicitly)

e Expressivity (the information is easily expressible in the available media)

e Authority (the source is recognised as being trustworthy)

e Conformity or consensus (the majority of participants agree on the information)

Some of these criteria have an impact in both positive and negative ways. For example,
during the reframing phase, as the team revisits learnings and assumptions from earlier
stages, the tensions between these selection criteria come into play, having an impact

on the final outcome as individual biases, errors and limitations are overcome (or not).
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5. Novel knowledge emerges

In a connectionist network that is self-organising and recurrent, new knowledge is
created through the emergence of structures (e.g. new nodes and links) as information

is integrated from different sources.

When moving from one phase to another in the systemic design journey, new team
members are added, new knowledge is represented, and new nodes are added to the
network. Concepts and ideas that are recurrently communicated become nodes
themselves as new knowledge and content are shared among participants. The old and
new nodes self-organise as they interpret new information, and the team begins to
exhibit emergent properties such as pattern completion and generalisation. This is
essentially what happens, for example, during the sensemaking and co-design stage in
systemic design. This leads to the creation of new knowledge and concepts, an

accomplishment of collective intelligence.
Conclusion

In this presentation, the relation between systemic design and distributed cognition has
been established by theorising the systemic design team as a distributed cognitive
system and by proposing a hypothesis about the emergence of collective intelligence
within this system. To give this research a future direction, Jerry Diethelm'’s paper

“Embodied Design Thinking” offers a path forward:

There remain, of course, many important questions about individual initiative,
leverage, distribution of power, watershed limits, and the care and conviviality of
all such off-loaded thinking in social networks, including how such distributive
intelligence, DI, might best incorporate and enfold new forms of artificial
intelligence, Al. (2019)
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