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Emerging technologies such as quantum technology introduce futures that are abstract and difficult to engage with through conventional
representational means. Although quantum technology is expected to have a wide-ranging societal impact, communicating its concepts
and potential in effective and meaningful ways remains challenging, often leaving limited space for uncertainty and critical reflection.
Within Human—Computer Interaction (HCI), creative, visual, and physical approaches —namely data physicalization and craft-based
practices— offer alternative ways to engage with abstract and complex data topics. This position paper explores the opportunities and
challenges of representing quantum technology and its data outputs through physical and craft-based data physicalization. Drawing on
experiences from data physicalization workshops and creative practice, crafting is approached as a slow and collaborative activity that
foregrounds material engagement, discussion, and reflection over time. The paper reflects on practical considerations such as mixed media,
material affordances, time constraints, and the tension between accuracy, slow making practices and ‘rapidly’ developing technologies,

using quantum computing as a motivating case for engaging with uncertain data futures.
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1 INTRODUCTION
Nowadays society is shaped by complex challenges, uncertain futures, and rapidly transforming technologies. Quantum
technology —with emerging and potentially disruptive applications in quantum computing, communication and sensing—

is believed to have an impact on various levels, yet, for many people, it remains abstract, difficult to imagine, and hard to



meaningfully discuss [4]. Studies of popular communication about quantum science and technology show that public-
facing explanations increasingly address core concepts, while still focusing primarily on future applications and benefits
[16,21]. As a result, there is limited space for uncertainty, ambiguity, and critical reflection on how quantum technologies
might function in practice or shape desired futures.

A central challenge lies in the nature of quantum-related data and phenomena. Unlike classical computing, in which
information is represented as bits (0Os and 1s), quantum technologies operate on quantum bits (qubits) whose states can
exist in ‘superposition’, meaning that these can occupy multiple states simultaneously. These states cannot be directly
inspected. Instead, information about a quantum system becomes accessible only through repeated measurement and
observation. What can be engaged with are probabilistic patterns rather than single outcomes [17,18]. In systems with
multiple quantum components, relevant information often lies in the relationships between parts rather than in the parts
themselves, i.e., entanglement. This refers to the unique property that quantum systems cannot necessarily be described
independently of one another, even when separated by large distances. These characteristics complicate how quantum-
related phenomena can be represented, visualized, and interpreted —especially for non-expert audiences. This raises
questions about how such phenomena might be made tangible, discussable, and open to reflection in broader societal
contexts. This work explores how craft-based data physicalization can support collaborative engagement with abstract
technological futures. Using quantum technology as a motivating case, it highlights how materials, making processes, and
workshop dynamics shape the possibilities and challenges of physically representing uncertain and relational phenomena.

Within HCI and visualization research, different interactive representations, participatory and creative approaches —
ranging from live-drawing to interactive dollhouses demonstrating ‘smart’ technology— have shown potential in
supporting the communication and discussion of abstract, technological and complex concepts for public engagement
[2,6,8,9,10,12,13,14,15].
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Figure 1: Live-drawing report of data physicalization workshop during the Society 5.0 festival, Amsterdam, by Danibal
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From this perspective, craft-based data physicalization can support critical thinking and collective engagement by
externalizing uncertainty and ambiguity into tangible material forms that invite comparison, negotiation, and dialogue.
Crafting physical representations also raises questions about accuracy and constraint, as materials, techniques, and time
shape which aspects of abstract phenomena are emphasized, simplified, or foregrounded.

(including the 3D doodler and Makey Makey) and collected their own data with questions such as: How many friends do you have?

Physical representations are increasingly understood as shared reference points that support public engagement,
interpretation, questioning, and discussion [1,3,4,7,10]. Creative and visually attractive forms play an important role in
supporting engagement with abstract technological themes by inviting curiosity, participation, and discussion. While
further evaluation is needed to understand how such approaches function in quantum-related contexts, existing practices
illustrate how experiential formats —such as workshops (Fig. 2, 5), playful participatory approaches (Fig. 3), and
installations (Fig. 4) — can create accessible entry points for engagement.

This work builds on insights from a series of workshops and educational activities with a diverse public —from children,
students, professionals to older adults— (N>130) in The Netherlands, which explored data physicalization and critical
making through practice-based formats focused on co-crafting tangible representations of data (Fig. 2, 5). These workshops
were evaluated using learner reports [11,20] indicating increased self-reported critical thinking, creativity, communication
and collaboration among participants [9]. The observations and results suggest that craft-based data physicalization can
support collaborative engagement with complex and abstract topics. Specifically, the results from these workshops indicate
that craft-based approaches can support data and technical literacy by making data tangible, discussable, and open to

interpretation. Importantly, these approaches often shift attention from end results to the process of making, highlighting



decisions, assumptions, and uncertainties involved in data representation. Whether similar forms of engagement emerge in
the context of quantum technology remains an open question and requires further exploration and evaluation. The

workshop context provides an opportunity to further explore which craft techniques, materials, and collaborative making

formats are most suitable for physically expressing quantum-related data and concepts.

Figure 3: Collaborative discussion on the desired future applications and impact of quantum technology, as supported by physical play, Quantum game night workshop,
Waag=Open, Amsterdam, 2026. Photographs by Marije Kanis.

Figure 4: Quantumfantum multiversum, an interactive installation created for the Amsterdam Light Festival. It visualizes quantum futures imagined by 1600

participating children in co-creation with Beeldjutters art collective. The work unfolds a multiverse of futures on sixteen LED screens. Each screen shows children’s
future imaginations moving through 3D worlds (left). Visitors engaged from the shore -documenting, discussing, and watching the interactive light sculpture (middle,
right), 2026. Photographs by Marije Kanis.

Workshop observations further highlight the importance of materials, skills, and time. Participants rarely showed a
preference for a single craft medium, instead gravitating towards mixed-media approaches. Certain craft practices appeared
compatible with quantum-related characteristics, such as working with repetition, accumulation, enactment, moving
conditions and light-based elements. At the same time, material constraints and required skills shaped what could be made
within limited workshop timeframes; for example, working with paint introduced delays due to drying time, affecting
possibilities for iteration during short sessions.

Quantum technology is frequently framed through narratives of acceleration, optimization, and future disruption. Craft-
based data physicalization introduces a different temporal logic: materials resist, processes take time, and outcomes emerge
iteratively rather than instantaneously. In workshop settings, this slowness creates space for critical thinking, co-crafting,
conversation, and reflection [5,10,19], allowing participants to collectively engage with uncertainty rather than seeking

immediate fixed answers.
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Figure 5: Crafting and discussing various data physicalisations on the data topic of loneliness in Amsterdam (and some combining this with data on the topic of
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Domestic waste and recycling in Amsterdam), using mixed media craft techniques and performance art, Waag = Open, Dataphysicalisation workshop

The emphasis on slow practices is particularly relevant. Crafting involves time, labor, and iterative engagement, standing
in contrast to the speed and automation often associated with data processing or technology. This temporal dimension can
be valuable when working with complex or emerging technologies, as it creates space for reflection, co-creation, and
discussion. At the same time, it raises questions about accuracy, visual and physical translation, scalability, and the kind
of knowledge, systems, formats, and collaborative thinking needed to support craft practitioners in engaging with quantum
technology, its concepts, and its data over time.

This work contributes to the discussion about how data physicalization through craft can be understood not only as an
aesthetic individual practice, but as a collaborative, communicative and reflective one. In a time of ‘accelerating
technologies and uncertain futures’, crafting physical representations of data and abstract concepts offers not answers, but
something equally necessary: the time, space, and material conditions to critically think together about what these
technologies might become.
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