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KEORAPETSE WILLIAM KGOSITSILE THEATRE 

 

Systemic Transformation through Temporary Urbanism and Meanwhile Uses: Insights 
from the T-Factor Kaunas Pilot 

Dovilė Gaižauskienė, Kaunas University of Technology, Lithuania 
Rūta Valušytė, Kaunas University of Technology 
Jūratė Tutlytė, Vytautas Magnus University, Lithuania 

As cities navigate the complexities of green transformation in uncertain times, search for 
new approaches to urban governance becomes increasingly urgent, particularly those that 
center social justice and inclusivity. This paper examines the role of temporary uses in urban 
regeneration as a powerful tool for fostering more relational, community-driven, and 
sustainable forms of city-making.  

Based on four years of practice and research within the EU Horizon 2020 project T-Factor, 
and focusing on the Kaunas pilot case, the paper explores how temporary uses—
interventions in underutilised or vacant urban spaces—can support systemic 
transformation across multiple scales: micro (individual and community engagement), 
meso (neighbourhood collaboration), and macro (policy and governance frameworks). 
Temporary urbanism emerges as both strategic and participatory practice, capable of 
enabling more adaptive, inclusive, and responsive urban development.  

In Kaunas, Lithuania, a co-creative Policy lab was established to explore the future of 
temporary urbanism. Bringing together diverse stakeholders, it served as space for 
experimentation, collective inquiry, and action-oriented dialogue, highlighting the need for 
flexible, iterative policy mechanisms that can accommodate the fluidity of urban change and 
the diverse needs of communities. Critical discussions included the importance of shared 
definitions, participatory governance, and the role of civic agency in shaping urban space.  

The study revealed a shift in how temporary uses are understood—not only as stop-gap 
measures but as long-term, strategic interventions that foster care for place, distributed 
ownership, and social cohesion. In a context marked by ecological crises and shifting 
geopolitical realities, temporary urbanism can act as a site for cultivating empowerment and 
solidarity.  

This paper argues for the integration of temporary uses into broader urban strategies as 
means of enabling just transitions—where environmental goals are inseparable from 
sociocultural well-being, and where cities are shaped through collaboration, inclusivity, and 
care.  
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This paper directly addresses the conference theme by investigating how collective, 
community-based approaches to urban transformation can foster mutual care, belonging, 
and shared responsibility—key to relational and human-centred city-making. It contributes 
to subthemes such as participatory design, inclusive governance, and culturally embedded 
practices for sustainability.  

Keywords: Temporary urbanism, Meanwhile uses, Participatory Design, City-making, Just 
Transformation, Urban regeneration 

 

From Us, To Us: Framing a More-Than-Critical Design Approach for the Global South 
through Ubuntu and Tatuam Asi Philosophies 

Oratile Rose Mokgatla, Maynooth University, Ireland 
Alastair Brook, Maynooth University, Ireland 

Drawing parallels with the recent application of Architectural Storywork in Bali, Indonesia, in 
which the cyborgian Indigeneity of the Balinese people guides a practical design process, 
this paper proposes Ubuntu as an Afrika-specific anchor for similar practices that can be 
terUbuntomed more than-critical design. Ubuntu, grounded in interdependence, relational 
accountability, and ancestral ethics, responds to the limitations of critical design in Afrika, 
which has been shaped predominantly by Euro-Western perspectives.  

While critical design presents itself as a tool of resistance, it often reproduces the very 
structures it seeks to critique; privileging abstraction, individualism, and a human-centred 
worldview. Posthuman theories, such as Haraway’s attempts to challenge modernist 
binaries using the ‘cyborg’, remain largely embedded in Western-oriented frameworks of 
technology that overlook spiritual, ecological, and ancestral entanglements. Revisiting the 
discursive ancestral roots of Afrikan design, this paper proposes a more-than-critical 
approach that casts greater clarity on the needs of a people still transitioning between 
colonisation and decolonisation.  

Ubuntu o_ers a distinctly Afrikan ontology of critique, moving away from disruption to 
reconnection, from opposition to responsibility. As a decolonial design orientation, more-
than critical design arises across various Global South contexts and emerges from situated 
knowledge systems and Indigenous relational ethics. It recognises Indigenous identity as 
inherently relational to all material and immaterial things through technologies that guide 
meaning-making and world-building processes.   

The cyborgian Indigeneity of the Balinese people relates directly to the hybridisation of their 
bodies with their architectural spaces, in which the built environment is experienced as a 
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living spiritual extension of its inhabitants; connecting people not only to space but, through 
relationships to Indigenous material, resources, form, colour, pattern, geometry, 
technologies, and construction methods, to place. At the heart of this relational system is 
the principle of Tatuam Asi—“I am you, you are me, we are one”- which refers not only to the 
inherent unity of individual and collective, but also their joint relation to space, place, and all 
other things. Through a cross-comparative study, this paper demonstrates the practical 
impacts of a more-than-critical design approach anchored around the Balinese principle of 
Tatuam Asi, and hypothesises on the possible impacts of similar approaches across the 
Global South; exemplified through an Afrikan approach anchored around Ubuntu.  

Both Tatuam Asi and Ubuntu call into question dominant models of design research and 
practice that foreground neutrality, innovation, and knowledge extraction within specific 
transition regions of the Global South. In response, more-than-critical design reframes 
research as an embedded, ethical act. It encourages researchers to ask who is involved in 
knowledge production, how that knowledge is shaped by cosmology, land, and ancestry, and 
to what practical outcomes are produced through a more-than-critical design process. By 
engaging Ubuntu as a methodological anchor, this paper contributes to the development of 
Afrikan design research frameworks that honour plurality, spiritual accountability, and the 
more-than-human relations foundational to many Global South contexts. In doing so, it 
o_ers a pathway toward more relational, sustainable, and life-a_irming approaches to 
design research.  

Keywords: Ubuntu, Indigenous Cyborg, discursive design intelligence, more-than-critical 
Design, Global South 

 

Maak ‘n plan: a potential Southern African design framework 

Suen Muller, Stellenbosch Academy of Photography & Design, South Africa 
Tamara Anne Weetman, Stellenbosch Academy of Photography & Design, South Africa 

Design education in Southern Africa has historically been shaped by Western 
methodologies, often overlooking the lived realities, cultural practices, and resource 
conditions of the region. In response, this paper explores the possibility of formalising a 
design framework that is inherently Southern African. We propose Maak ‘n Plan as an 
emerging design ethos rooted in the South African context, which may serve as the 
foundation for a future framework of design education and practice in the Global South.  This 
framework is a contextually grounded approach to design education that builds on, but 
extends beyond, existing frameworks such as Human-Centred Design (Bjögvinsson et al., 
2012), Co-Design (Sanders and Stappers, 2008), and Empathic Design (Steen, 2011).  
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The Maak ‘n Plan framework takes its name from the colloquial Afrikaans phrase “’n boer 
maak ’n plan”, commonly used across South Africa to describe pragmatic problem-solving 
through improvisation. This expression reflects how many Southern African creatives 
respond to constraints with adaptability, ingenuity, and culturally situated empathy. The 
framework formalises three key pillars observed in local practice: resourcefulness, 
resilience, and cross-cultural empathy. These are not methodological additions but 
embedded, everyday strategies of navigating socio-political and economic complexity.  

To illustrate this mindset in practice, the paper uses Mbare Wayfinding as a case study. This 
project was a collaborative design project between South African students from 
Stellenbosch Academy of Photography and Design, and artists from Mbare Art Space in 
Zimbabwe. The case study illustrates how the Maak ‘n Plan ethos manifests in real-world 
design processes through material resourcefulness, resilience and cross-cultural empathy.  

This paper argues that the Maak ‘n Plan framework o_ers a valuable contribution to design 
education by legitimising existing Southern African ways of making, problem-solving, and 
collaborating. Rather than rejecting global models, it complements them with a pedagogy 
rooted in local experience, relational ethics, and innovation through constraint.  

Keywords: Southern African design, Human-centred design, co-design, resourcefulness, 
resilience, cross-cultural empathy  

 

Enhancing Child Oral Care through Ubuntu-Inspired Intelligent Design: A Paediatric 
Dental Tester 

Yilu Li, Hunan University, China 
Haining Wang, Hunan University, China 

Childhood, particularly the ages 6-12, is a pivotal period for developing sound oral hygiene 
practices that have a direct impact on overall health, speech development, and social well-
being. Despite increasing oral health awareness resulting from improved living standards, 
dental caries remains highly prevalent among children, often remaining undetected until 
advanced stages due to the subtlety of early symptoms. Aligned with the Ubuntu 
philosophy—which emphasizes communal care and shared ethical responsibility—this 
study develops a child-focused dental detection system that prioritizes early prevention, 
accessibility, and empathetic engagement among children, parents, and professional 
caregivers.  

A mixed-method approach combining qualitative and quantitative techniques guided the 
product development process. Initially, 82 valid questionnaires out of 100 were analysed to 
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evaluate the oral health awareness of parents and children, as well as their check-up 
frequency. Semi-structured interviews involving children diagnosed with caries, their 
parents, and professional dentists enriched the understanding of user experiences, needs, 
and expectations, subsequently informing the development of detailed user profiles. The 
iterative design process considered critical factors, including ergonomic form, intuitive grip, 
product dimensions, and operational safety. Three distinct prototypes were developed 
based on user feedback and tested among target user groups to assess aesthetic 
preferences and practical usability. Observational methods were used to document 
children's interactions, recording ease of use and appeal, thereby refining the product's 
design.  

The resulting device, named "AYA," integrates optical fluorescence imaging and data-driven 
analytics to identify potential caries in real time. A dedicated mobile application delivers 
visual reports and actionable tips, encouraging parents and dental professionals to 
collaborate e_ectively. By uniting community-based practices with advanced diagnostic 
methodologies, this research embodies Ubuntu's vision of collective well-being, fostering 
mutual support in paediatric oral health management.  

Ultimately, the AYA system underscores an Ubuntu-centric approach that links innovative 
technology with reciprocal caregiving. Through early detection and coordinated 
intervention, children's oral health outcomes improve, reinforcing a global shift toward 
empathy-driven healthcare solutions.  

Keywords: Paediatric Oral Health, Ubuntu, Child-Centred Design, Empathy-Driven 
Technology 
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OVERTONES CHOIR ROOM 

Dual-Driven Empowerment: A Teaching Model for Village Regeneration Design 
Integrating AI Assistance and Indigenous Wisdom 

Yijin Tao, Academy of Arts & Design Tsinghua University, China 
Ce Li, Academy of Arts & Design Tsinghua University, China 

This study proposes and examines through an exploratory pilot study a Dual-Driven Teaching 
Model—AI Assistance–Villager Co-Wisdom—developed for sustainable regeneration design 
education in the context of traditional rural villages. Responding to the pedagogical 
challenges of the Fifth Industrial Revolution (5IR), the model seeks to address two core 
limitations in current design education: the superficial integration of AI technologies, and 
the lack of structured methods for translating indigenous knowledge into design innovation.  

The teaching model frames AI not merely as a tool but as a Technology Mediator—an active 
agent in bridging the gap between unstructured local data and systemic, implementable 
design strategies. Simultaneously, it positions villagers as knowledge co-creators, 
encouraging students to engage with cultural narratives and lived experiences beyond 
conventional participatory design.  

The study was implemented over a three-week interdisciplinary course in a traditional Dong 
minority village in China. Students were divided into AI-assisted and non-AI (control) groups. 
The AI-assisted groups employed tools such as natural language processing, knowledge 
graphs, and image generation (e.g., Midjourney) to analyze interview data and construct 
culturally adaptive design responses. The non-AI groups followed conventional research and 
design processes. Both groups completed comparable design challenges with equal time, 
resources, and thematic scope. All participants voluntarily joined with informed consent.  

Results reveal that AI-assisted teams outperformed in areas such as design translation, 
system-level thinking, and commercial feasibility. Conversely, non-AI teams excelled in 
emotional depth and cultural narrative embedding. This divergence highlights a critical 
tension between technological rationality and cultural expressiveness, suggesting that the 
e_ective application of AI in design education must actively address this balance.  

The research identifies four key competency dimensions for evaluating the outcomes: (1) 
Design Translation, (2) Innovation & System Construction, (3) Cultural Embeddedness, and 
(4) Business Logic & Feasibility. The Dual-Driven model significantly improved performance 
in the first, second, and fourth dimensions, while also encouraging students to 
reconceptualize their role as both designers and cultural translators.  
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Theoretically, this work contributes to the reframing of AI as a mediating cognitive force 
within design education. Practically, it o_ers a replicable, flexible teaching framework that 
integrates AI tools with local cultural engagement. The model supports ethical, 
contextualized design learning that aligns with 5IR values—human-centered, 
interdisciplinary, and socially responsive.  

Keywords:  AI-assisted design education, place-based learning, co-creation, indigenous 
knowledge, knowledge translation, rural regeneration 

 

Liminality as an Interaction Design Approach: A framework for ambiguous, fluid, and 
embodied experiences 

Moshi Wang, Tsinghua University, China 

In the post-AI era, traditional interaction design often prioritises functionality over emotional 
and speculative experiences, failing to address the complexity and ambiguity of human-
machine interactions in immersive environments like the Metaverse. This paper introduces 
liminality, a concept from psychology and anthropology that describes a transitional state 
beyond fixed structures, as a framework for rethinking interaction design. By proposing a 
liminal design approach, the paper aims to challenge conventional paradigms and create 
ambiguous, fluid, and embodied experiences. The framework is divided into four phases: 
narrative tension, sensory alienation, liminal space, and reality mapping, guiding designers 
to break away from instrumental thinking and explore creative tension in ambiguous spaces. 
This approach transforms users’ interactions with information and inspires future-oriented 
design experiences that reflect both human and post-human perspectives.  

The study applies the idea of liminality to a design prototype focused on psychological 
healing. It explores how an interactive system can lead users into emotional and transitional 
experiences. Through narrative prototyping, users take part in non-linear stories that unfold 
through direct experience rather than fixed information. Sensory alienation plays a key role 
here, changing the way users see and feel their surroundings to spark curiosity and 
emotional engagement. In the phase of liminal space, users enter an undefined environment 
that invites reflection and transformation. The final stage, reality mapping, connects this in-
between experience back to the real world, helping users turn what they felt into meaningful 
understanding or practical action. The findings show that liminality can move design beyond 
static, function-based goals, pointing to a more flexible and forward-looking approach that 
fits the shifting nature of the Metaverse.  

This paper contributes to the field by introducing liminality as a conceptual framework for 
interaction design in immersive environments. It challenges conventional design paradigms 
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and provides a structured methodology for creating speculative, critical, and emotionally 
engaging experiences. By integrating psychological and anthropological theories, the liminal 
design approach inspires new directions in speculative interaction, encouraging designers 
to rethink their responsibilities in shaping transformative, human-centred experiences. This 
study highlights the importance of embracing ambiguity and fluidity in design, o_ering a 
visionary framework for interaction design in the rapidly evolving digital landscape.  

Keywords: Liminality, Interaction design, Embodied experience, Ambiguity, Narrative 
tension 

 

Spatial Turn in Performance Design from the Perspective of Virtual-Real Fusion 

Yuqing Chen, Hunan University, China 

The rapid advancement of digital technology has catalyzed the integration of virtual and 
physical realities, fundamentally reshaping the spatial dynamics of performance design. 
This paper examines how ‘virtual-real fusion’ transforms traditional stage-bound 
performances into dynamic, multidimensional, and interactive hybrid spaces. By analyzing 
technological foundations, interdisciplinary collaboration, multisensory experiences, and 
sociocultural metaphors, the study highlights the profound impact of this shift on artistic 
expression and social discourse. Conventional performance spaces are constrained by 
physical limits and linear narratives, relegating audiences to passive roles. Emerging 
technologies like VR, AR, and XR dissolve these boundaries, fostering immersive and 
interactive environments. Key questions include: How does virtual-real fusion redefine 
performance spaces? What technological and interdisciplinary synergies enable 
multisensory engagement? How does spatial design reflect sociocultural narratives and 
power structures? The study combines theoretical frameworks—Lefebvre's production of 
space, Foucault's spatial power theory, and Peter Brook's empty space—with case studies 
such as XR adaptations of Macbeth, AR-enhanced CCTV National Treasure Exhibition 
Seasons, and U2's Sphere concert. These examples illustrate how digital tools create fluid, 
participatory spaces.  

Virtual-real fusion dismantles the ‘fourth wall’ through real-time spatial generation and AI-
driven personalization. XR blurs virtual-physical divides, while cross-disciplinary integration 
enriches storytelling. Multisensory design deepens emotional impact. Sociocultural 
metaphors emerge in works like Requiem-Antigone, where cemetery settings explore 
mortality, and Eternal Notre-Dame, where VR reconstructs historical power struggles. This 
spatial turn redefines performance design as a collaborative field that technology, artists, 
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and audiences co-created. It expands artistic possibilities while serving as a medium for 
cultural critique.   

The study o_ers a theoretical framework for virtual-real fusion, bridging technology and 
humanities. It provides practical insights for innovative, human-centric design and 
underscores performance spaces' potential to address societal issues, charting new paths 
for future research.   

Keywords: virtual-real fusion; performance design; spatial turn; performance spaces   

 

Ubuntu and New Materiality: Developing a Framework to Inform Sustainable Material 
Innovation Through Indigenous Knowledge and Ubuntu Principles in Southern Africa 

Tusankine Salasini, Xi’an Jiaotong-Liverpool University, China 
Jianli Hao, Xi’an Jiaotong-Liverpool University, China 
Marc Aurel Schnabel, Xi’an Jiaotong-Liverpool University, China 
Daniel Yonto, Xi’an Jiaotong-Liverpool University, China 

As we enter the Fifth Industrial Revolution (5IR), there is a growing shift from conventional 
capitalist practices towards socially and ecologically regenerative practices for sustainable 
material innovation. This paper proposes that the indigenous African Philosophy, Ubuntu, 
o_ers a counter-narrative for reimagining sustainable material innovation in the highly 
unsustainable construction industry. The study investigates how the principles of Ubuntu 
can inform not only ethical extraction and production practices but also the co-creation of 
materials that honour community values and environmental limits.  

The study synthesises insights from a systematic literature review of peer-reviewed texts on 
Ubuntu philosophy, New materiality, sustainable materials, indigenous knowledge, and 
digital integration, alongside five case studies located in Southern Africa, which practically 
exemplify community-based material innovations and sustainable designs. Building on 
these findings, a three-phase modular digital framework was developed which comprised of 
(1) input: digitized repositories of indigenous material knowledge from communities and 
groups and GIS-mapped resources; (2) process: AI-enhanced CAD simulations and 
collaboratively defined production protocols grounded in reciprocity; and (3) output: a suite 
of sustainability, cultural-integrity, and scalability metrics co-owned and informed by 
stakeholders.  

Key outcomes reveal that the core principles and teachings of Ubuntu directly challenge 
individualistic extraction models still present in the construction industry, by embedding 
communal stewardship and environmental consideration at every stage of the material life 
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cycle. The digital framework leverages Artificial intelligence and machine learning to analyse 
and compare indigenous materials against modern alternatives, fostering adaptive 
innovations tailored to diverse cultural and ecological contexts. By bridging indigenous 
philosophical wisdom with advanced digital tools, this study contributes a replicable 
roadmap for human-and-nature-centred material design in the era of 5IR. It makes 
suggestions for integrating community voices into AI-supported innovation, thereby 
mitigating greenwashing risks and ensuring reciprocal benefit-sharing. Future work can 
involve field trials, longitudinal assessments of socio-ecological impacts, and expansion of 
the framework to other global regions.  

Keywords: Ubuntu, New Materiality, Sustainable Design, Indigenous Knowledge, Digital 
Framework, 5IR  
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TUNKIE DANCE STUDIO 

E[ects of Dynamic Artificial Lighting on Operator Alertness in Coal Shearer Cabins 
under Daylight-Deprived Conditions: The Moderating Role of Colour Temperature 

Pingping Fang, College of Design, Hunan University, China 
Liu Yonghong, College of Design, Hunan University, China 
Zhe Dai, College of Design, Hunan University, China 
Niu Zhengbei, College of Design and Art, Southwest Jiaoton University, China 
Huiyun Yu, Hunan University of Technology and Business, China 
Jiayi Liu, Hunan University of Technology and Business, China 

In the context of the Metaverse reshaping industrial interaction paradigms, regulating 
operator alertness in enclosed virtual environments has become a critical issue in safety-
oriented system design. Dynamic lighting under daylight-deprived conditions constitutes a 
foundational element for immersive industrial Metaverse scenarios. As a representative 
enclosed workspace, the coal shearer cockpit poses specific visual and thermal challenges 
that significantly a_ect cognitive performance and operator wellbeing.  

This study adopts a design science and human factors engineering perspective, employing 
a 3×2 factorial experimental design (lighting mode: flickering, gradual transition, constant; 
colour temperature: 5500 K cool white, 2700 K warm yellow). Participants performed 
standardized operational tasks in a simulated daylight-deprived cabin to examine the e_ects 
of dynamic artificial lighting on alertness and task performance. Key outcome indicators 
included subjective measures such as the Karolinska Sleepiness Scale (KSS), NASA Task 
Load Index (NASA-TLX), and the Positive and Negative A_ect Schedule (PANAS), as well as 
objective performance metrics including task reaction time, task accuracy, and eye-tracking 
parameters (average fixation duration, saccade count, and pupil diameter).   

Results show that the gradual lighting mode significantly outperformed flickering in reducing 
sleepiness and negative a_ect. It was also associated with the smallest average pupil 
diameter, suggesting better maintenance of alertness. Cool white light (5500 K) was more 
e_ective than warm yellow light (2700 K) in reducing subjective sleepiness, while also 
producing longer average fixation duration (569.37 ± 300.90ms) and a higher number of 
saccades (1167.39 ± 571.38), indicating superior support for sustained attention and visual 
information acquisition.  

Based on these findings, the study proposes a mechanism model linking lighting 
parameters, physiological responses, and cognitive performance. This model serves as an 
empirical foundation for the development of intelligent, interactive lighting control systems 
in digital twin environments. Furthermore, the insights contribute to adaptive lighting 
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strategies that enhance human–machine collaboration, situational awareness, and safety in 
virtual reality–integrated industrial settings. The findings aim to support theory-driven, 
evidence-based approaches to lighting system design in high-risk, digitized industrial 
environments.  

Keywords: dynamic lighting design, alertness regulation, daylight-deprived environment, 
human–machine collaboration 

 

Interaction Design for Long-term Public Participation in Urban Regeneration Based on 
Al and digital twins Technologies --Taking the NlCE2035 Community in Shanghai as an 
Example 

Jiayang Li, Tongji University, China 
Xinyi Ge, Tongji University, China 
Jingyi Ren, Tongji University, China 
Tang Shuqing, Tongji University, China 
Yilun Wang, Chongqing University, China 
Yunsheng Su, Tongji University, China 

Public participation plays a critical role in urban regeneration by integrating residents’ 
everyday experiences and perspectives into the design process. This approach helps anchor 
urban development in the lived experiences and real needs of local residents. Participation 
is a long-term process that involves ongoing dialogue among di_erent stakeholders to build 
consensus. However, in practice, many residents lack the motivation to stay involved over 
time. This may result in challenges integrating diverse stakeholder demands, leading to 
fragmented design goals and ultimately undermining the continuity and e_ectiveness of 
project implementation.  

Emerging technologies such as AI and Digital Twin o_er new opportunities to enhance public 
willingness for long-term participation in urban regeneration processes. AI enhances 
interaction by providing language understanding and personalized feedback, which makes it 
easier for residents to express their ideas. Digital Twin technologies o_er a visual and 
interactive environment that enables residents to perceive the impact of their input more 
directly, thereby enhancing their sense of immersion and involvement. Building on these 
technological advances, this work aims to develop an interaction design solution that 
leverages AI and Digital Twin technologies to foster long-term public willingness to 
participate in urban regeneration.  

Through user interviews, we identified three key challenges in current public participation 
practices that hinder long-term public willingness to participate. First, residents lack 
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e_ective channels to express and communicate their ideas for urban regeneration. Second, 
residents generally lack design knowledge, making it di_icult for them to translate their 
everyday experiences into actionable suggestions. Third, limited feedback reduces 
residents’ motivation and trust in the participation process.  

In response to these challenges, we proposed an interactive system that integrates Digital 
Twin technology with AI agents. The system consists of three core modules: a Digital Twin 
platform, an AI design assistant, and a group of AI stakeholder agents. Users can access the 
Digital Twin community, where they are guided by the AI design assistant to develop 
renovation proposals. These proposals then receive feedback and alternative perspectives 
from the multi-stakeholder agents.   

We then conducted an o_line workshop with urban designers and residents to evaluate the 
system’s e_ectiveness and explore future patterns of long-term public participation. This 
study provides methodological references and practical support for the design of future 
public participation tools.  

Keywords: Interaction Design; Long-term Public Participation; Urban Regeneration; Artificial 
Intelligence; Digital Twin 

 

Co-designing hybrid spaces in the metaverse: the case of OSMOSI action-research 
project 

Ambra Borin, Politecnico di Milano - Design Department, Italy 
Laura Galluzzo, Politecnico di Milano - Design Department, Italy 
Andrea Manciaracina, Politecnico di Milano - Design Department, Italy 

Pushed by the “social distancing” rules imposed by the COVID-19 pandemic, new digital 
environments and services have been designed in order to emulate real places for working 
entertainment and networking purposes. Two years after the first lockdown, new habits 
emerged in many di_erent domains of people’s private and public lives, and “digital twins” 
(Eramo et al., 2022) and “metaverse” platforms (Hemmati, 2022) are now familiar concepts.  

In the context of OSMOSI an action-research project, the contribution recounts an 
experimentation aimed to adapt and scale tangible participatory processes in future 
metaverse environments. OSMOSI examines socio-cultural hybrid places throughout Italy, 
concentrating on two regions: Lombardy and Sicily. They are distinguished by their ability to 
adapt to social and cultural changes, facilitate diverse events and activities that promote 
social innovation, cohesion, and inclusion. Moreover, hybrid spaces serve as catalysts for 
urban regeneration, stimulating relational networks that transcend their local environment 



 

16 
 

and enhancing a dynamic and interconnected urban ecosystem. The OSMOSI project seeks 
to evaluate the influence of cultural hybrid spaces concerning social innovation, economic 
sustainability, and the constructed environment. The research teams, backed by two 
prominent hybrid spaces acknowledged as leading specialists in the field – one located in 
Lombardy and the other in Sicily, which are geographically distant – conduct experiments to 
establish new spaces in two unique places, di_ering in size and geographical context. One 
of the key objectives of this research project is to address the complex challenge of 
connecting geographically distant realities, fostering the intertwining of diverse experiences 
and competencies among various actors, and activating shared co-design processes. The 
metaverse, with its inherent participatory nature, emerges as an environment capable of 
bridging distances between worlds, users, and contexts, o_ering unprecedented 
opportunities for collaborative design.  

This article adopts a systemic approach to the use of digital tools geared towards 
participatory processes, analysing the preparatory phases, structure, and organization of 
co-design sessions. The project is structured around a dual-level experimentation: on the 
one hand, the implementation of workshops with a group of local stakeholders within the 
physical contexts of the pilot projects under investigation; on the other, the transposition 
and adaptation of tools and methodologies into the metaverse, to assess their ability to 
replicate e_ective collaborative dynamics within a digital environment.  

The primary objective was to construct an immersive and interconnected ecosystem 
capable of actively engaging users in the spatial complexity of buildings and places that 
would otherwise remain inaccessible in their entirety. This experimentation has made it 
possible to explore the transformative potential of digital environments, not merely as virtual 
replicas of physical spaces, but as hybrid more-than-spaces, dynamic, and generative 
ecosystems that extend beyond conventional spatial constraints. The research aims to 
critically assess the e_ectiveness of digital tools in supporting Participatory Design, examine 
the platform’s limitations, and evaluate user engagement, ultimately reflecting on the 
broader impact of metaverse-based co-design on spatial perception, social interaction, and 
design innovation.  

Keywords: Metaverse, Hybrid spaces, Participatory Design, Digital tools, more-than-spaces. 

  

  



 

17 
 

A Workshop Study on Al-Assisted Collaborative Design: Insights from a Digital 
Construction Scenario 

Jiayang Li, Tongji University, China 
Xing Chen, HeFei University of Technology, China 
Yilun Wang, Chongqing University, China 
Yunsheng Su, Yunsheng Su, China 

In interdisciplinary collaborative design, di_erences in the knowledge structures and modes 
of expression across disciplines often lead to communication barriers between designers 
and non-designers, resulting in an unequal status within the collaboration. With the rapid 
development of artificial intelligence (AI) technology, AI’s capabilities in natural language 
understanding and image generation have been continuously improving. AI can rapidly 
translate abstract design intentions into concrete visual expressions, reducing professional 
barriers, helping non-designers express their ideas more clearly. Currently, some studies 
have explored the application value of AI in collaborative design, but most of them focus on 
specific stages or tasks. There is still a lack of empirical research on how AI can continuously 
support interdisciplinary collaboration throughout the entire design process.  

To address this research gap, this study organized an interdisciplinary collaborative design 
workshop within a digital construction context. The workshop tasks spanned the full process 
from concept ideation and proposal development to detailed design and construction 
validation. The research focused on analyzing specific patterns of AI support in team 
collaboration and evaluating its impact on the collaborative design processes and 
outcomes. The workshop invited eight design students and three non-design students to 
form teams, collaboratively completing the entire design process from concept to on-site 
construction. Through observation and interviews, we analyzed the collaborative design 
patterns enabled by AI across all phases of the design process. Subsequently, based on 
qualitative interviews, quantitative surveys, and expert evaluations, we assessed the e_ects 
of AI in supporting collaborative design from both process and outcome perspectives.   

The results indicate that AI consistently acts as a “cognitive bridge” throughout the 
collaborative design process, helping team members overcome knowledge gaps and 
facilitating collaborative decision-making. The survey and expert evaluation results further 
validated AI’s role in improving collaboration e_iciency and expression quality, particularly 
for non-designers, as it significantly enhanced their clarity of expression and active 
participation. Overall, AI’s involvement does not replace human design. Instead, it enhances 
the cognitive coordination of interdisciplinary teams, increasing their collaborative 
coherence and creative potential. This study reveals the mechanisms by which AI supports 
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interdisciplinary collaborative design and provides theoretical foundations and 
methodological insights for future research and design education practices.  

Keywords: Collaborative design; AI-assisted design; non-professional designers; Workshop 
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KEORAPETSE WILLIAM KGOSITSILE THEATRE 
Design Futures and the Language of Transition: AI as a Discursive Mirror  

Leena Muotio, South-Eastern Finland University of Applied Sciences, Finland 

This article introduces research that examines various discourses on design, focusing on 
text generated by artificial intelligence in response to questions about the future of design 
and the nature of education. The study incorporates perspectives such as design 
futures, transition design, socio-technical systems, and posthumanist approaches to 
strengthen its theoretical foundation and analytical depth. It is grounded 
in hermeneutics, future studies, speech act theory (Austin and Searle), and linguistic 
semiotics (de Saussure), which explore how language and concepts shape reality by 
referring to entities beyond themselves. In addition, cultural semiotics provides a framework 
for examining design culture and discourse, o_ering insight into how meaning is constructed 
and negotiated within the field.  

Artificial intelligence synthesizes its vision of the future of design from multiple sources, 
reflecting prevailing ideas on the subject. A key question is whether AI can generate new 
knowledge that advances design as a discipline capable of addressing future challenges. 
Equally important is whether AI can help us determine how design education should be 
structured to inspire young applicants. Can AI shift perspectives, or does it risk trapping us 
within its pre-existing frameworks?   

This research arises from a pressing issue in many European countries: demographic 
changes are creating challenges for small, specialized fields of education. Design education 
is one such field, su_ering from a decline in applicants. Statistics show that young people 
increasingly prefer careers in healthcare, engineering, or business. This study seeks to 
understand how design education can be made appealing again and developed to meet the 
challenges of the Fifth Industrial Revolution and the ongoing transformation of design 
practice.  

AI is expected to play a key role in the future of design education. However, when asked to 
propose structures that address future needs, its responses—though diverse—o_ered 
limited novelty. The ideas generated by ChatGPT consistently reflected five recurring 
themes: modular and distributed learning, integration with professional and societal 
contexts, technology-driven pedagogy, emphasis on sustainability and ethics, and cross-
disciplinary collaboration.  

At this stage, the research employs content analysis and discourse analysis. Later phases 
will incorporate survey and interview data, as well as workshops on the topic. The study 



 

21 
 

currently examines and compares responses from four di_erent AI-driven search engines: 
ChatGPT, Copilot, NotebookLM, and Venice AI. AI-generated insights – synthesized from 
diverse sources – are evaluated by design education professionals to assess their relevance 
and originality. This comparative process explores whether AI can o_er genuinely new 
perspectives or merely reinforce existing paradigms.  

Keywords: Artificial intelligence, Content analysis, Design discourse, Design education, 
Design futures, Discourse analysis, Transition design 

 

Adaptive speech interaction design in dynamic human–computer collaboration: 
Optimising speech interaction style and frequency for exercise immersion 

Pingping Fang, College of Design, Hunan University, China 
Yonghong Liu, College of Design, Hunan University, China 
Zhengbei Niu, College of Design and Art, Southwest Jiaoton University, China 
Qingxia Chen, College of Design, Hunan University, China 

The rapid development of extended reality (XR) and multimodal intelligent systems is 
reshaping human–computer collaboration, particularly in the domain of fitness and sports 
within metaverse environments. As immersive digital exercise experiences become 
increasingly prevalent, the design of adaptive interaction strategies is critical for enhancing 
user engagement, comfort, and performance. While existing speech interaction systems for 
running platforms commonly adopt a fixed voice style and frequency, such rigid designs fail 
to account for users’ dynamic physiological states and fluctuating cognitive demands during 
exercise.  

To address this limitation, the present study proposes and empirically validates a 
physiologically driven adaptive speech interaction framework. A 3×2 mixed design 
experiment was conducted, combining subjective evaluation tools such as the flow state 
scale, NASA task load index, perceived restorativeness scale, questionnaire for user 
interface satisfaction, system usability scale, and the mean opinion scale, with physiological 
indicators including pupil diameter, average fixation duration, and saccade count, as well as 
task response performance, to examine the e_ects of speech feedback style—‘positive 
encouragement’ versus ‘neutral instruction’—and speech frequency strategy—‘ascending’, 
‘stable’, and ‘descending’—on exercise immersion, cognitive load, degree of focus, and task 
response performance. Thirty-six participants completed treadmill-based tasks.  

The findings reveal that a ‘descending frequency + neutral instruction’ strategy yields optimal 
outcomes, significantly improving immersion and perceived restoration while reducing 
cognitive load and perception task completion time. This synergistic e_ect supports the 
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design of interaction systems that adapt in real time to user fatigue and attentional 
fluctuations. Furthermore, the study develops a three-layer adaptive interaction model 
encompassing state perception, strategy matching, and dynamic evolution, enabling a 
closed-loop feedback mechanism centred on user physiology and behavioural 
performance.  

This research o_ers both theoretical insight and practical guidance for the development of 
intelligent fitness systems, such as VR-based running platforms and smart treadmills. It 
contributes a novel user-centred framework for designing adaptive speech feedback 
mechanisms that enhance exercise immersion in metaverse fitness scenarios, promoting 
more natural and responsive human–machine collaboration.  

Keywords: Adaptive speech interaction, dynamic speech frequency, exercise immersion 
experience, human-computer collaboration, design intelligence 

 

Design Audit as Strategic Design Intelligence: Preparing Organizations for the Fifth 
Industrial Revolution   

Bhavin Kothari, Indian Institute of Technology Bombay, India 
Sugandh Malhotra, Indian Institute of Technology Bombay, India 
Vivek Kant, Indian Institute of Technology Kanpur, India 

For companies to succeed in a future that is both complex and technologically integrated, 
they need to develop the ability for human-centred innovation, resilience, and agility as the 
world moves from the Fourth Industrial Revolution to the Fifth Industrial Revolution (5IR). The 
purpose of this study is to present a strategic Design Audit approach as a kind of Design 
Intelligence. This ̀ approach provides businesses with a framework to analyse and grow their 
design maturity in preparation for 5IR.  

The study, which is based on design thinking, presents a diagnostic tool that is analytical and 
can be used to evaluate the design capabilities, systems, and culture of an organization 
within the organization. This considers the existing body of literature on design audit 
paradigms and incorporates the insights that were obtained via the process of developing 
and delivering an academic curriculum that was given the name Organizational Design 
Audit. The technique that has been proposed is informed by the development of this course 
as well as its application in the real world.  

In the article, the fundamental components of the design audit are outlined, including 
resilience, leadership, agility, robust systems, and continuous learning. Additionally, the 
paper explains how the interaction between these components contributes to strategic 
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readiness. These components are not separate from one another; rather, they come together 
to form a system that is interrelated and influences the capacity of an organization to adapt, 
innovate, and co-evolve in response to emergent technological and societal trends.  

The design process is transformed into a catalyst for transformation through this method, 
not just in terms of the products and services o_ered by the organization, but also in terms 
of its basic structure and mentality. In the face of uncertainty, the suggested audit makes it 
easier for businesses to engage in reflective learning and strategic foresight, which in turn 
enables them to make decisions that are informed and human cantered.  

The study contributes to the ongoing conversation about design intelligence as a 
foundational competency in the fifth industrial revolution, which is the intersection of 
technology and people. The technique known as design audit provides a scalable model for 
the development of organizations that are adaptable, ethical, and prepared for the future. 
This is accomplished by placing design as a diagnostic and strategic function.   

Keywords: Design Audit, Strategic Design, Design Intelligence, Organizational Resilience, 
5IR 
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OVERTONES CHOIR ROOM 

Meta-design Fictions: Reframing experience prototypes for the challenges of 5IR 

Terence Fenn, Faculty of Art, Design and Architecture, University of Johannesburg, South 
Africa 

In 2000, when Buchenau and Suri introduced the concept of the experience prototype, the 
complexity required of digital design practice was only beginning to move beyond bounded 
interactions with individual artefacts. In the intervening years, disciplines such as user-
experience and service and systems design have emerged in response to the need to 
account for increasingly complex design contexts as the Third-Industrial Revolution merged 
into the Fourth (4IR) and Fifth (5IR). From a design perspective, a 5IR focus requires a level of 
complexity management that extends beyond the user-centred methods that have come to 
typify HCD. In this sense, rethinking design practices associated with user-centred design, if 
not the very contribution of HCD to the socio-technological world, requires reconsideration. 
This is important and urgent work for design educators, if we are to prepare our students for 
the emerging requirements of their future careers. In response to this broad theme, this 
paper o_ers a ‘research through (teaching) practice’ approach for considering how the 
complexity required to meaningfully engage with 5IR can be managed and communicated 
e_ectively by drawing on the four design practices of experience prototypes, customer-
journey maps, design fiction narratives, and meta-design. Key contributions of this research 
include insights into three teaching interventions that assist students to engage with and 
respond to design complexity as well as an introductory framing of the concept of meta-
design fictions and its application to 5IR.  

Keywords: 5IR, SDGs, Experience Prototypes, Customer-journey Maps, Meta-Design 
Fiction, Design Education 

 

Artificial Intelligence: Examining AI’s role in shaping design methodologies and 
outcomes 

Nooreen Lallmamode Ittoo, Mahatma Gandhi Institute, Mauritius 

This paper examines the adoption of Artificial Intelligence (AI) in advertising agencies that 
produce communication materials for traditional and digital mediums. In Mauritius, 360-
advertising campaigns encompass traditional media such as newspapers, billboards, 
posters, editorials, radio, television, alongside digital media such as social media platforms, 
websites, app development and digital marketing strategies. Traditionally, the advertising 
industry relied on human creativity. However, with the emergence of AI, there is a noticeable 
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shift in content creation, personalization, and workflow optimization. This shift raises critical 
concerns about preserving human creativity, ensuring ethical practices, and maintaining 
creative diversity. This research addresses critical gaps in human capability to adopt AI 
within the design processes and the risks associated.   

This study investigates the influence of AI on design methodologies, its impact on workflows, 
and designers' perceptions of AI. A qualitative approach was employed, involving semi-
structured interviews with 20 professionals across 10 Mauritian advertising agencies, 
including Graphic Designers, Senior Art Directors, Chief Creative O_icers, Software 
Engineers and Digital Marketers. Participants were selected based on their direct 
involvement with AI tools and strategic roles in campaign design. A thematic analysis 
method was used to examine the design processes, the types of creative works produced 
within specific contexts involving AI. This research sheds light on current design processes 
in advertising agencies working with AI.   

The findings reveal that AI adoption in Mauritius remains in its early stages. While AI 
optimizes and accelerates repetitive tasks in the design process, participants view it 
primarily as an assistive tool rather than a replacement for human expertise. The barriers 
involved in AI adoption include high implementation costs, skill gaps among practitioners, 
and ethical concerns related to intellectual property rights for AI generated content. In digital 
marketing, the use of AI to measure the audience’s engagement and generate data analytical 
reports as compared to manually looking at the data has proven to be a real game changer. 
However, it is important to protect consumer’s data. Su_ice to say that AI acts as a catalyst 
in the workflow processes but it is disruptive too.  

The research concludes that AI has the potential to enhance the advertising ecosystem in 
Mauritius but must be integrated thoughtfully. It emphasises the importance of balancing 
AI's capabilities with the preservation of human creativity and ethical standards. It 
contributes to the field by highlighting the need for policies that support balanced AI 
integration in Mauritius' advertising industry. It advocates for frameworks that safeguard 
human creativity while leveraging AI’s potential. These insights o_er guidance for both 
practitioners and policymakers navigating the evolving landscape of AI in creative industries.  

Keywords: AI in advertising, design processes, Human  AI collaboration, programmatic 
advertising, ethical concerns. 
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KHULANI DRAMA STUDIO 

EnerGPT; A human-AI collaboration tool to envision energy future scenarios and 
stimulate debate 

Sanni Juri, Polytechnic university of Turin – DAD, Italy 
Eric Tron Gianet, Polytechnic university of Turin – DAD, Italy 
Luca Barbierato, Polytechnic university of Turin – DAUIN, Italy 
Lorenzo Bottaccioli, Polytechnic university of Turin – DIST, Italy 
Maria Luce Lupetti, Polytechnic university of Turin, Italy 
Edoardo Patti, Polytechnic university of Turin, Italy 

This paper investigates the potential of generative Artificial Intelligence (genAI) to support 
e_orts toward energy justice and sustainability within the context of the Fifth Industrial 
Revolution (5IR), emphasising its role in facilitating inclusive energy transitions at the urban 
and community levels. Rooted in design research on digital for sustainability goals, our work 
focuses on the unique capabilities of genAI to make complex, often inaccessible data and 
processes more understandable and actionable for designers engaged in the energy 
transition.  

Recognising the socio-technical nature of energy justice, an intersectional approach is 
adopted to explore how genAI can help visualise and address disparities in energy access 
across di_erent communities. We present EnerGPT, a custom GPT-based conversational 
agent trained on a corpus of datasets, policy documents, academic articles, and reports 
related to energy communities, energy transition, and social justice. The tool was developed 
to support designers in accessing and interpreting relevant information, formulating 
interventions, and imagining future energy scenarios that prioritise justice and inclusivity. 
Alongside the development of EnerGPT, a set of guiding prompts to help users navigate its 
capabilities and generate targeted outputs is produced. The paper reports on exploratory 
design sessions in which EnerGPT was used by interdisciplinary teams of designers tasked 
with developing place-based interventions to improve community participation in the energy 
transition.  

Our findings suggest that genAI tools like EnerGPT can enhance designers’ ability to uncover 
hidden dimensions of energy poverty, compare energy access conditions between 
communities, and articulate more inclusive solutions. Beyond demonstrating the tool's 
practical applications, we critically examine the limitations and ethical implications of 
relying on AI to interpret and represent social justice issues. We argue that while genAI can 
augment human creativity and expand design capacities, responsible use requires new 
literacies and critical awareness. This work ultimately contributes to envisioning new 
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pathways for design practice in the 5IR era that foreground equity, participation, and 
systemic change   

Keywords: Energy Justice, Human-AI Collaboration, Custom GPT, Energy Transition, AI-
powered Design 

 

Artificial intelligence and the inscription of African spatial narratives, culture, and 
spirituality in architecture practice and education 

Ntetleng Orepa Mosidi, Faculty of Art, Design and Architecture Architecture, University of 
Johannesburg, South Africa 
Menzi Ndlovu, Faculty of Art, Design and Architecture Architecture, University of 
Johannesburg, South Africa 

This paper embodies Ubunye – the Zulu philosophy of unity and collaboration- through a 
convergence between architectural practice and academia. It explores how artificial 
intelligence (AI) can be leveraged to spatialize and preserve African cultural, spiritual, and 
narrative knowledge within architectural design and education. Framed by African 
philosophies such as Ubuntu and Botho, the central question asks:  

How can AI-driven design intelligence embed African epistemologies into contemporary 
spatial practice while resisting the abstraction or erasure of Indigenous Knowledge 
Systems(IKS).  

Bridging the realms of professional practice and pedagogy, the paper draws on ongoing 
collaborative work that utilises AI to translate African spiritual, cultural, and spatial 
knowledge into speculative design imagery within the context of practice. From the 
academic perspective, the paper considers how African literary narratives can inform 
architectural methodologies. Drawing from thinkers such as Ngũgĩ wa Thiong'o and Chinua 
Achebe, it argues that oral and written narratives have long served as spatial logic in African 
traditions. These traditions embed cosmologies, identity, and memory into the design of 
settlements, sacred sites, and ritual spaces. The research demonstrates how these 
narratives can inform the use of digital tools, allowing AI to become a mode of translation 
through the visualisation of these narratives into spatial and architectural manifestations.   

Lastly, the research on AI as a tool for translation culminates in reflecting how the research 
can influence the architectural design studio and other design-related subjects. The paper 
will reflect on how integrating AI, storytelling, and reciprocal learning challenges students to 
draw from their cultural histories as valid sources of spatial knowledge. Grounded in the 
pedagogical ethos of Ubuntu, this approach shifts the architectural curriculum towards 
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inclusivity, cultural resonance, and spatial agency. E_ectively, the paper situates AI within 
an African-centred design paradigm that a_irms technology as a partner in preserving and 
evolving African spatial traditions. 

Keywords: Artificial intelligence, narrative, Ubuntu, space-making  

 

Chief Design O[icer: An Overview of the Design Literature 

Gisela Pinheiro, ID+, DECA, University of Aveiro, Portugal 
Teresa Franqueira, ID+, DECA, University of Aveiro, Portugal 

This article explores the evolving role of the Chief Design O_icer (CDO) as a strategic leader, 
responsible for embedding design into organizational strategy, culture, and operations. 
While extensive research highlights how design contributes to business success - 
supporting innovation, generating revenue, and fostering competitive advantage - limited 
scholarly focus has been given to the dynamics of design leadership within the C-suite. This 
review seeks to address questions regarding the CDO’s advocacy for design in the 
boardroom, the skillset required for success in this role, and the processes, methodologies, 
and strategies employed by CDOs to integrate design into corporate decision-making. The 
research commenced with a broad mapping of 1,899 sources referencing ‘Chief Design 
O_icer,’ revealing a dominance of grey literature. A more focused analysis centered on peer-
reviewed academic literature within design journals identified 65 relevant articles.  

The findings show that while the CDO is increasingly recognized as a cultural facilitator and 
operational leader, driving innovation and fostering cross-functional collaboration, 
significant gaps remain in understanding their influence across industries, interaction with 
senior executives, and strategies for embedding design into decision-making frameworks. 
This article contributes to addressing these gaps by synthesizing insights from the literature 
and contributing to a clearer definition of the CDO role, o_ering a roadmap for further 
interdisciplinary and comparative research. The conclusions underscore the necessity to 
address these gaps and develop actionable robust frameworks for integrating design 
leadership into business strategy, advancing theoretical knowledge, and o_ering practical 
guidance for leveraging the CDO role e_ectively.  

Keywords: Chief Design OWicer; Design Leadership; Organisational Strategy; Innovation 
Management; Design Integration; Strategic Design. 
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OVERTONES CHOIR ROOM 
Designing with, Not for: Preparing Students for Participatory Design through a Handover 
Approach in Dementia Contexts 

Lieke Lenaerts, LUCA School of Arts, Belgium 
Niels Hendriks, LUCA School of Arts, Belgium 
Andrea Wilkinson, LUCA School of Arts, Belgium 

As global challenges increasingly demand human-centred and ethically responsive 
solutions, there is a need for designers to be more socially responsive and empathically 
attuned. Design education must place people at the heart of its practice. Literature 
advocates for a shift toward participatory approaches in education, incorporating real-
world, human-centred design challenges into curricula. Participatory design has emerged 
as a pedagogical approach, shown to foster essential “soft skills” such as empathy, 
reflexivity, and social sensitivity. Yet, despite broad agreement on the importance of 
participatory design in education, integrating participatory design into educational contexts 
remains complex and often inconsistent, particularly when designing with people with 
dementia. Student designers frequently report feeling underprepared, anxious, or hesitant 
about such engagements. However, frameworks to support students’ emotional readiness 
and practical understanding are lacking, which can lead to ine_ective or even harmful 
encounters. In this light, educators have a critical role in shaping students’ understanding of 
the reality of participating with people with dementia. However, educators themselves often 
lack tools and frameworks to prepare their students.   

In response, this paper explores the role of handover approaches to transfer dementia 
insights, for designers to gain an empathic understanding as preparation before the 
participatory process begins. Developed in collaboration with students, educators, 
designers, and people living with dementia, a handover approach serves as both a way to 
transfer knowledge and a means to empower others to reflect on that knowledge. Early 
applications indicate that the handover approach enables students to build an empathic 
understanding before entering participatory processes. The handover’s objectives are to 
enhance student’s understanding of dementia, deepen empathy, and support the 
configuration of future participatory design activities. At the same time, the paper raises 
important questions about inclusive learning in design education and the ethics of 
representing people living with dementia.  

The paper situates the handover approach within broader literature on participatory design 
and design education. It explores how handovers can be embedded into design education, 
providing both educators and students with an approach to support ethical, informed, and 
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meaningful participatory engagements. In doing so, this paper positions handover 
approaches as a contribution to participatory design education, one that recognises 
preparation as a vital part of inclusion, and central to designing with, and not just for, people 
living with dementia.  

Keywords: Handover Approach, Participatory Design, Design Education, Dementia, 
Inclusive Pedagogy  

 

Reimagining Interaction Design Education through A[ordance Assemblies 

Paul Hubertus Mathijs Geurts, Amsterdam University of Applied Sciences, The 
Netherlands 
Gabriele Ferri, Eindhoven University of Technology, The Netherlands 
Marije de Haas, Amsterdam University of Applied Sciences, The Netherlands 
Choi Jaz, Amsterdam University of Applied Sciences, The Netherlands 

This paper introduces a pedagogical framework for interaction design education that 
rethinks the concept of a_ordances to address the complexities of emerging techno-social 
systems in the context of the Fifth Industrial Revolution (5IR). Moving beyond usability-
focused interpretations, a_ordances are reconceived as dynamic assemblies of human and 
non-human actors that co-produce possibilities for action. This relational framing 
emphasises situatedness, systemic interdependence, and ethical engagement, positioning 
design not as linear problem-solving but as an ongoing negotiation of meaning, agency, and 
responsibility within layered socio-technical ecologies.  

The framework was piloted within a redesigned Master’s-level interaction design course in 
the Netherlands. Students collaborated with local agencies in thematic areas, engaging in 
iterative prototyping and structured reflection while working on complex, situated design 
challenges. Rather than producing narrowly defined deliverables, students explored how 
interfaces, algorithms, and user behaviours dynamically shape collective experiences and 
ethical implications.  

Data from student reflections, design documentation, and faculty interviews suggest that 
a_ordance assemblies, when coupled with reflective practice, enabled students to more 
deeply engage with ethical complexity and systemic interdependence. Students shifted 
from outcome-driven approaches toward practices of responsibility, care, and 
responsiveness, beginning to see design not as problem-solving but as relational 
negotiation.  
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The study demonstrates how a_ordance assemblies can be translated into concrete 
pedagogical strategies that foster critical, relational, and future-oriented design education. 
By foregrounding interaction as co-constructed and situated, the framework provides 
students with tools to ethically navigate the entangled realities of 5IR and contributes to the 
ongoing reimagining of design education.  

Keywords: AWordance Assemblies, Relational Learning, Design Education, Ethical 
Technology, Fifth Industrial Revolution. 

  



 

33 
 

TUNKIE DANCE STUDIO 

Critical Design: Reconfiguring the Technopolitics of Drone Vision 

WANG Fan, Nanjing University of the Arts, China 
HE Fang, Nanjing University of the Arts, China 

Situating drone vision as its primary focus, this investigation examines the ‘new materiality’ 
emerging from its intricate entanglement of visual logic, geopolitics, and technoethics. The 
analysis contends that drone vision transcends mere material assemblage of sensors, 
chips, and energy systems, functioning instead as an inherently political medium that 
encodes power within real space through algorithmic logic and data circulation. Its 
materiality transforms from a static property of an ‘object’ into a dynamic interface for 
technopolitical negotiation. This very ‘new materiality’ reveals how technological entities 
enable dialectical reshaping of social relations through ethically coded visual paradigms. 
The dual-use military-civilian nature of drones produces distinctive tensions. As instruments 
of ‘vertical gaze’, they become embedded within state governance and public security 
apparatuses, their visual logic continuously restructuring urban power dynamics. 
Simultaneously, their civilian adaptation has generated new platforms for public 
engagement, thereby necessitating critical negotiation between technological autonomy 
and social accountability.  

Methodologically, the study advances through a tripartite framework: technophilosophical 
deconstruction, new materiality construction, and critical design intervention. The analysis 
first interrogates colonial epistemologies present in drone vision using ontological 
technophilosophy. It then, through the construction of new materiality, a critical exploration 
emerges from the existential matrix towards the field of technological ethics. Finally, by 
employing critical design practices, the materialization of drone vision’s ethical 
reconfiguration becomes a tangible techno-political interface. This comprehensive 
approach proposes alternative pathways for machine vision’s sustainable development that 
transcend purely technical solutions.   

Keywords: critical design, machine vision, drone vision, technopolitics, new materiality 
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The Fifth Industrial Regenerative Revolution (5IRR)—Ontological, Pedagogical and 
Entrepreneurial approaches 

Delfina Fantini van Ditmar, Royal College of Art, United Kingdom 
Katie Pfei[er, Loughborough University, United Kingdom 
Amina Abbas-Nazari, Loughborough University, United Kingdom 

In response to growing ecological and social crises, this paper explores how existing design 
approaches and ideas of industrialisation can be reimagined to support a regenerative 
future. Shifting away from extractive and degenerative systems, regeneration moves beyond 
conventional sustainability to actively restoring and enhancing ecological and social well-
being. A key aspect of this shift is rethinking design’s role as a caring, place-based relational 
practice embedded within more-than-human worlds.   

In response to the conference call ‘Design Intelligence and the Fifth Industrial Revolution 
(5IR)’, we frame this transitional moment as the Fifth Industrial Regenerative Revolution 
(5IRR). This demands a fundamental reassessment of the principles underpinning design 
and production, the embrace of ecological stewardship, as well as our role as humans and 
designers within the broader web of life.  

Drawing on insights Becoming Regenerative (B-Regen), a UKRI-funded research project, the 
paper examines what might be required ontologically, operationally, and pedagogically for 
this revolution to happen. By investigating design education in London, through a series of 
case studies, it examines how regenerative design will require more than simply replacing 
conventional materials with more ecological alternatives; it necessitates a complete 
reimagining of production - considering more than human externalities, locality, suitable 
scaling and collaborative practices.   

This paper highlights essential areas across the regenerative design process - from 
rethinking design education to the development of a revitalising design economy. The 
discussion will address critical challenges to implementing regenerative practices, including 
integrating within existing infrastructures, navigating legislation and certification 
requirements, and building legitimacy through impact metrics.   

To conclude, we bring these challenges into conversation with design pedagogy as we ask 
how art and design universities can cultivate both regenerative imaginations crucial to 
imagining better futures and the pragmatic skillsets needed to implement within current 
constraints.  

We suggest that art and design schools can and should prepare students to develop a 
regenerative imagination, equip them for the challenges of designing for a regenerative 
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economy by teaching practical systems design strategies and instil a distinctive regenerative 
ethos to guide their decision-making.  

Keywords: Living principles, regenerative design, regenerative pedagogies, regenerative 
entrepreneurship, regenerative futures. 

 

The role of prototyping in developing appropriate innovation in the architectural design 
process 

Celine Nel, The University of Pretoria, South Africa 
Cobus Bothma, The University of Pretoria, South Africa 
Christo Van der Hoven, The University of Pretoria, South Africa 

The emergence of the Fifth Industrial Revolution (5IR) represents a shift towards human-
centric technological integration, where digital advancements are leveraged to create 
sustainable, adaptive, and socially responsive solutions. In architectural practice, this 
paradigm shift necessitates innovation in building technologies and architectural design 
processes. However, integrating new technologies into current building practice presents 
challenges related to feasibility, adaptability, and risk.   

Prototyping plays a vital role in addressing these challenges by enabling iterative testing and 
refinement of building technologies. Through prototyping, architects can bridge the gap 
between conceptual design and real-world application, ensuring that innovations are both 
technically viable and contextually appropriate. Despite its recognised value, prototyping 
remains underutilised, particularly as a structured approach to mitigating risk.  

The role of prototyping in driving appropriate innovation while mitigating the perceived risks 
of employing alternative building technologies is critically examined. The relationship 
between prototyping and workmanship of risk, positioning di_erent prototyping strategies 
along a spectrum from risk-driven craftsmanship to highly controlled certainty-based 
approaches, is explored through case studies of four contemporary South African 
practitioners who consistently employ prototyping in their architectural design process.  

The two-phased research design and analysis process first develops a theoretical 
framework through a literature review of the embedded values and risk narratives associated 
with prototyping. Then, a comparative case study, guided by themes from the theoretical 
framework and semi-structured interviews, investigates how these ideas translate into real-
world practices. It o_ers grounded insights into the motivations, challenges, and perceived 
benefits of prototyping, connecting findings across theory and practice.   
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An understanding of prototyping enhances decision-making, increases stakeholder 
confidence, and reduces uncertainty, particularly in circular design processes where 
iterative feedback loops enable adaptive problem-solving. The findings underscore the 
potential of prototyping as a mechanism for enabling innovation through risk mitigation 
while ensuring the appropriateness and feasibility of architectural solutions, ultimately 
positioning prototyping as a fundamental tool in contemporary architectural practice. 
Ultimately, the findings assert that prototyping is not merely a tool for testing but a 
foundational practice for advancing human-centric, contextually appropriate innovation in 
the built environment.  

Keywords: prototyping, architectural design processes, appropriate building technology, 
innovation, risk-mitigation  
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KHULANI DRAMA STUDIO 

TechStitched XR: Immersive and AI Technologies for Sustainable, Culturally Grounded 
African Fashion in the Metaverse 

Daniel Getachew, Guzo Technologies, Ethiopia 
Farai Bayai Ncube, British Council, Zimbabwe 

This study explored TechStitched XR, a transdisciplinary project that integrates Extended 
Reality (XR) and Artificial Intelligence (AI) to foster sustainable, culturally grounded African 
fashion experiences in the metaverse. As the global fashion industry faces increasing 
scrutiny over environmental impact and cultural representation, immersive technology has 
emerged as a tool not only for creative expression but also for ecological responsibility and 
heritage preservation. TechStitched XR positions itself within this paradigm shift, merging 
traditional African fashion practices with immersive design frameworks to prototype a 
future-facing low-waste alternative to conventional fashion showcases. The study draws 
from a pan-African fashion residency initiated by the British Council Ethiopia, in 
collaboration with the Hub of Africa Fashion Week and Guzo Technologies. This residency 
brought together five emerging designers from Ghana, Ethiopia, Tanzania, Nigeria, and South 
Africa to co-create garments that merged traditional Ethiopian textile techniques with digital 
fabrication tools. Over a two-month hybrid program, designers engaged in collaborative co-
design, speculative prototyping, and digital storytelling to build immersive, culturally 
situated fashion experiences using platforms such as Unreal Engine, MetaHuman Creator, 
Reblium AI, and Clo3D. The resulting XR showcases a reimagined runway presentation as a 
spatial narrative embedded in afrocentric symbolism. Digital environments have drawn 
inspiration from heritage cities, such as Axum and Harar, whose histories of trade, textiles, 
and architectural innovation o_er a rich aesthetic and historical foundation. The garments 
were modeled on AI-generated avatars and exhibited through an immersive virtual 
experience that allowed users to explore fashion through multisensory engagement through 
headsets, projection, and mobile interactions. This study employs a mixed-methods 
approach that combines digital ethnography, co-design workshops, and qualitative user 
feedback to evaluate the impact of immersive platforms on cultural storytelling, design 
innovation, and sustainable practices. The findings indicated that XR pipelines significantly 
reduce physical waste, increase cultural confidence among designers, and expand global 
accessibility to underrepresented narratives. The use of generative AI when ethically guided 
by local practitioners enhances rather than dilutes cultural representation, suggesting new 
possibilities for inclusive AI. Challenges related to infrastructure, digital literacy, and costs 
remain salient, particularly in the context of the Global South. However, TechStitched XR 
demonstrates that with intentional design, immersive platforms can serve as democratic 
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spaces for cultural preservation, creative education, and low-carbon exhibitions. Ultimately, 
this paper proposes TechStitched XR not only as an immersive fashion exhibition but also as 
a replicable framework for culturally grounded, sustainable design practices that align with 
the goals of the Fifth Industrial Revolution, balancing technological advancement with 
human-centric values.  

Keywords: XR, generative AI, fashion, metaverse, cultural heritage, sustainability 

 

Thresholds of Innovation: Speculating on Fashion Education Futures 

Jennie Cook, Virginia Commonwealth University, USA 
Hawa Stwodah, Virginia Commonwealth University, USA 

As the Metaverse continues to emerge as a multidimensional convergence of physical and 
digital realities, its implications extend far beyond entertainment and gaming, reaching into 
education, design, and human-machine collaboration. This research investigates the 
evolving integration of Generative Artificial Intelligence (GAI) and multimodal models in 
fashion design and merchandising education, positioning the university as a microcosm for 
examining broader cultural and technological shifts shaping the 5th Industrial Revolution 
(5IR). Within this transformative context, the Metaverse functions not only as an immersive 
environment but as a pedagogical and speculative space where students explore 
augmented creativity, interconnectedness, posthuman collaborations, ethical innovation, 
and collective responsibility.  

Framed by present-day thresholds, access, perception, skill development, pedagogical 
integration, and ethical considerations, this study explores how fashion students adapt to 
and co-create with intelligent systems. Through both quantitative and qualitative methods, 
including semi-structured interviews and surveys, the research analyzes student 
experiences navigating adoption barriers and developing AI literacy. It also draws upon 
insights from technology educators and, more specifically, a computer science researcher 
to contextualize educational practices within the wider landscape of AI-human 
collaborations and Metaverse-ready design thinking.  

Initial key research questions included: How do students perceive GAI, as a visionary 
collaborator or disruptive force? In what ways can design intelligence be expanded in the 
fashion curriculum? What factors support or hinder the ethical and creative integration of AI 
into their workflow? How do values like social responsibility and regenerative design 
influence student engagement with posthuman design ideation? And how do students 
speculate the future evolution of AI collaborations in immersive or hybrid environments?  
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Preliminary findings suggest that students undergo a fluid, multi-stage process of AI 
adoption characterized by curiosity, experimentation, critique, and eventual integration. 
Institutional support, faculty attitudes, and curriculum design significantly influence this 
progression, revealing critical gaps between industry expectations and educational 
readiness. Moreover, the research underscores the importance of fostering a respectful, 
collaborative ethos that empowers students to navigate the Metaverse not just as users but 
as co-authors of its ethical and aesthetic frameworks.  

By considering these speculative thresholds, the study initiates a framework for responsive 
curriculum development in fashion education, one that integrates design intelligence, 
critical inquiry, and social impact. Ultimately, this work calls for reimagining fashion 
pedagogy as a dynamic site of posthuman creativity, where AI and mixed realities are 
leveraged to explore new frontiers of meaning-making, and digital embodiment in the age of 
the Metaverse.  

Keywords:  Metaverse, Artificial Intelligence, Design Intelligence, Interconnectedness, 
Thresholds 

 

Empowering Future Professionals: University-Company Collaboration for 3D + AI 
Integration in Fashion Design 

Xiaozhu Lin, Politecnico di Milano, Department of Design, Italy 
Matteo O. Ingaramo, Politecnico di Milano, Department of Design, Italy 

The fashion industry is now undergoing a fundamental shift driven by significant 
technological breakthroughs. Adopting digital technology to shift from the current traditional 
manufacturing paradigm to a more e_icient model has become imperative and the new 
norm. The 3D and AI technologies are at the forefront of this revolution. These innovations 
are transforming key parts of the industry and redefining established processes.  

As a result of the rapid convergence of fashion and technology, there is an urgent need for 
professionals possessing digital expertise and skills across all disciplines. Designers, 
marketers, and supply chain experts must adeptly traverse increasingly complex digital 
landscapes and e_ectively implement innovative solutions. Given that conventional skill 
sets are inadequate in this rapidly evolving landscape, it is imperative to reconfigure talent 
development pipelines to align the business’s needs with the existing educational 
alternatives.  

To facilitate this technological transition, it is essential to create a coherent pathway in which 
educational practices and business procedures are intertwined. Companies that deal in 
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fashion are required to make rapid adjustments. Simultaneously, fashion education must 
develop to respond quickly to these demands. Synchronizing collaborative pathways 
between academia and industry is imperative for fostering innovation and ensuring the 
industry’s competitiveness.  

This paper investigates the synergistic relationships between academic institutions and 
industry companies in preparing future professionals, with a particular emphasis on 
integrating 3D + AI technologies into fashion design education. The authors give a detailed 
case study involving POLI.design, the post-graduate school in Design of the Politecnico di 
Milano, in collaboration with Style3D and E. Boselli & C., a project showcased at the high-
end international fair Milano Unica 2025. This case study exemplifies the e_ectiveness of 
collaborative approaches in connecting theoretical academic frameworks with practical 
industry applications. Key challenges, such as the dynamic pace of technological 
advancements and alignment of educational and company objectives, are analyzed 
alongside recommendations to overcome them. The authors wish this paper could serve as 
a reference point for educators, researchers, and industry practitioners seeking to innovate 
fashion design education and advance the industry’s technological capabilities. 
Keywords: 3D fashion, AI fashion, digital fashion, fashion design education, university-
company collaboration   
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KEORAPETSE WILLIAM KGOSITSILE THEATRE 

The Cultural Re-signification of Materials. Design as a mediator between circular 
innovation and intangible heritage in SMEs 

Veronica Pasini, Alma Mater Studiorum Università di Bologna 
Michele Zannoni, Alma Mater Studiorum Università di Bologna 

In a context marked by interconnected systemic crises (environmental (UN Climate Change, 
2022), social, political, and economic (Bauman & Bordoni, 2014) the dominant paradigms of 
production and consumption (Lefebvre, 2014) are increasingly being called into question. 
This scenario places growing pressure on enterprises, which are urged to reconfigure their 
organizational and productive models towards more sustainable and responsible 
approaches (Zanolin, 2020). Within this framework, Italian SMEs (essential to the national 
productive fabric and bearers of the plural identity of Made in Italy) are confronted with a 
complex set of challenges: tensions between material innovation and the preservation of 
intangible heritage (De Massis et al., 2017), delicate generational transitions, lack of 
resources for strategic investments, and a still incomplete digital transformation (Sood & 
Tellis, 2005; Norman & Verganti, 2014).   

In this scenario, materiality can no longer be understood as a mere technical support or 
decorative element, but rather as a cultural and symbolic device through which identity 
narratives and value strategies are constructed. This contribution investigates the role of 
design – particularly in its evolved understanding as Advanced Design (Celaschi & Celi, 
2015) – as an anticipatory practice, context-sensitive and capable of operating under 
conditions of uncertainty, mediating between material innovation and intangible heritage. 
Through the adoption of materials derived from circular economy practices and industrial 
symbiosis (Giorgi et al., 2020), design activates processes of re-signification that generate 
new shared meanings and sustainable future scenarios.   

The methodology adopted combines qualitative and design-based approaches and unfolds 
across three complementary phases: a critical mapping of international best practices 
selected for their ability to integrate circular materials with strong cultural and narrative 
impact; an analysis of existing tools for the dissemination and promotion of knowledge on 
innovative materials, highlighting typologies and the main adoption challenges encountered 
by SMEs; and finally, the implementation of co-design workshops involving multidisciplinary 
teams of young designers, engineers, researchers, and local companies. These workshops 
aimed to experiment with emerging materials from academic research, developing 
prototypal artefacts, visual narratives, and interpretive devices aligned with the values and 
identities of the participating firms.   
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The results show that the introduction of new materials within SMEs is never a neutral or 
purely technical process, but rather a cultural and design-driven practice capable of 
activating deep symbolic relationships between innovation, corporate memory, and 
territorial responsibility. In this perspective, design (conceived as a strategic device for vision 
and transformation, in line with the principles of Advanced Design and the 5IR paradigm of 
Design Intelligence (European Commission, 2021)) enables the emergence of New 
Materiality as a relational and socio-cultural space where matter is recognized as an agent 
of change. By framing Material as a Service as a cultural and narrative infrastructure, the 
paper contributes to the debate on new material cultures, material agency, and the 
construction of Plural Productive Communities within local manufacturing ecosystems.  

Keywords: Material as a Service, Extended Industrial Symbiosis, Plural Productive 
Communities, Transitional Industrial Designer, Advanced Design   

 

Material-led Speculations in Design Studies 

Jenny Bergström, Media University of Applied Sciences, Germany 
Heidi Pietarinen, University of Lapland, Finland 
Amna Qureshi, University of Lapland, Finland 
Satu Miettinen, University of Lapland, Finland 
Melanie Sarantou, Kyushu University, Japan 
Piia Köyste, University of Lapland, Finland 

Speculative Design (SD) practices can be powerful tools for visualising futures and making 
scenarios tangible, enabling critical discussions about possible futures before they occur. 
As we face new challenges introduced by the Fifth Industrial Revolution (5IR), it is important 
to consider how designers and design studies can evolve to support the knowledge and 
mindsets necessary for this new era.   

This paper presents a five-day biodesign workshop at the University of Lapland in Finland, 
where sixteen art and design students explored future-oriented questions related to food 
systems, waste materials, and shared authorship between nature, humans, and non-
humans. Through material-led, SD processes using biomaterials, including mycelium, 
nettle, fish scales, and food waste, students engaged in experimental making, reflection, 
and iteration.  

The study adopts an arts-based research (ABR) methodology, incorporating student work 
processes and documentation, instructor observations, a post-workshop survey, and an in-
depth interview with the student finalist. The findings suggest that exploring and engaging 
with biomaterials, characterised by their living, dynamic, and temporal qualities, 
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encourages students to adopt a material-led and open-ended design process, where control 
and authorship over both process and outcomes are shared with the material itself. The term 
biomaterials is used to describe materials derived from living organisms, including plants, 
animal materials, and fungi. This experimental process, in combination with an SD 
approach, encouraged critical reflection on students' work and their roles as designers, 
helping them move from a problem-solving to a problem-finding mindset.  

While the study o_ers valuable insights into the educational potential of speculative and 
material-led approaches, it is limited by its timeframe, small sample size, and a low survey 
response rate. Nonetheless, the richness of the collected material demonstrates how such 
practices can meaningfully prepare students to navigate the complexities and uncertainties 
of the 5IR through imagination, adaptability, and engagement with materials.  

Keywords: Biodesign, Speculative Design, Design education, Material-led processes, 
Shared authorship 

 

Reconstructing Materiality and Indigenous Design Intelligence: Lessons from Qing 
Imperial Glass for the Fifth Industrial Revolution 

Ning Gao, School of Design, Jiangnan University, People’s Republic of China 
Yongsheng Tong, School of Design, Jiangnan University, People’s Republic of China 
An Sui, School of Design, Jiangnan University, People’s Republic of China 
Hui Zeng, School of Design, Jiangnan University, People’s Republic of China 

This study investigates how Qing Dynasty imperial glassware served as a platform for 
localized innovation, cultural symbolism, and technological negotiation during a period of 
intense cross-cultural exchange. Focusing on the dual framework of material culture theory 
and design intelligence, the research aims to uncover how biomimetic motifs—such as jade 
and gemstone inspired designs—functioned not only as decorative elements but also as 
vehicles for imperial ideology, cultural continuity, and material adaptation. It examines how 
Qing artisans and court institutions strategically engaged with foreign technologies, 
particularly European glassmaking techniques, to construct a hybrid material system that 
aligned with court aesthetics and political agendas. Through this lens, the study seeks to 
contribute historical insight to contemporary discussions on sustainability, indigenous 
innovation, and design intelligence relevant to the Fifth Industrial Revolution (5IR).  

The research employs a historically grounded, interdisciplinary methodology that draws 
upon archival records from the Zaobanchu (Imperial Workshops), archaeological findings, 
and comparative analysis with contemporaneous European glass industries. By applying 
material culture theory, the study deconstructs the power-encoded symbolism of 
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biomimetic glass motifs and their codification through imperial design standards 
(guanyang). Design intelligence theory, in turn, informs the analysis of how adaptive 
experimentation, symbolic visual language, and production governance enabled 
technological transplantation without compromising cultural sovereignty. Specific attention 
is given to the hybridization of indigenous lead-barium glass with imported European soda-
lime formulas—analyzed as a model of “selective absorption” rather than passive imitation. 
The methodological focus includes the mapping of collaborative networks, material supply 
chains, and technical adaptations across regional and imperial levels, highlighting the 
agency of artisans and the institutional role of the Qing court in orchestrating trans-regional 
innovation.  

The study reveals that Qing glassmaking represented a sophisticated form of material and 
symbolic innovation, rooted in both cross-cultural integration and indigenous design 
principles. The Zaobanchu workshops not only adopted foreign glass technologies 
introduced by Jesuit missionaries, such as high-temperature melting, but also reconfigured 
them through localized expertise to produce visually striking and symbolically rich artifacts. 
This resulted in a new class of hybrid materials—porous, translucent, and ductile—that 
embodied both imperial power and sustainable material substitution. The strategy of using 
artificial glass to imitate scarce natural resources reflected a form of early ecological 
thinking embedded in court aesthetics. The research also identifies how the imperial 
workshop system functioned within a tripartite power structure—“palace compelled, 
collaborative exchanges, Evangelical cassocks”—to produce objects with hybrid identities, 
combining Chinese visual motifs and Western object forms. These findings underscore how 
Qing material practices o_er a historical model for balancing indigenous knowledge 
systems, cultural symbolism, and technological transformation—lessons that resonate 
powerfully within the value-driven, inclusive, and sustainable agenda of the 5IR.  

Keywords: Qing Dynasty Glass, Biomimicry, Hybrid Materials, Indigenous Design 
Intelligence, Fifth Industrial Revolution (5IR) 
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OVERTONES CHOIR ROOM 

Knowledge Graph Construction for Imperial Artifact Production in the Yongzheng Reign 
of the Qing Dynasty Driven by Large Language Models and Chain-of-Thought Prompting 

An Sui, School of Design, Jiangnan University, People’s Republic of China 
Yongshen Tong, School of Design, Jiangnan University, People’s Republic of China 
Ning Gao, School of Design, Jiangnan University, People’s Republic of China 
Xuya Jiang, School of Design, Jiangnan University, People’s Republic of China 

This study constructs a knowledge graph of imperial artifact production during the 
Yongzheng reign of the Qing Dynasty (1723–1735) to systematically organize craft-related 
data from the Huojidang (Records of Craft Production). By transforming static, flat textual 
archives into multidimensional, dynamic knowledge networks, we enable researchers to 
deeply explore and utilize historical insights embedded in these records. Leveraging large 
language models (LLMs) and chain-of-thought prompting techniques, we developed an 
automated extraction framework for the Huojidang. Through iterative prompt optimization 
and human validation, the model achieved precise identification of critical entities and 
relationships. The workflow included: (1) data preprocessing; (2) establishment of core 
metadata standards and ontology models; (3) LLM-driven structured information extraction; 
and (4) knowledge graph construction using Neo4j graph database, with network and node-
based visualizations demonstrating analytical value. Experimental results show that the 
DeepSeek-V3 model outperformed other LLMs across metrics, achieving a Micro F1 of 
86.86% (Precision: 84.54%, Recall: 89.30%) and Macro F1 of 84.5% (Precision: 84.87%, 
Recall: 86.52%). The generated knowledge graph reveals organizational hierarchies, 
production workflows, and imperial aesthetic preferences, empowering researchers in Qing 
court design and traditional craftsmanship to uncover latent patterns and implicit 
information within massive historical datasets. (1) Ontological Innovation: Developed the 
first domain-specific ontology for Yongzheng-era imperial artifacts, comprising six core data 
categories and 17 sub-attributes. The framework organizes 51,930 artifact records, resolving 
structural challenges in Qing material culture studies and providing high-value corpora for 
future research. (2) Methodological Advancement: Proposed an LLM-driven extraction 
method enhanced by chain-of-thought prompting, achieving 89.3% recall in semantic 
parsing of unstructured texts. This replicable framework accelerates knowledge 
systematization for historical archives, demonstrating LLMs’ viability in Historical Text 
digitization. (3) Historiographical Breakthrough: Transcended traditional textual analysis by 
mapping multidimensional ‘human-artifact-location-time’ relationships through knowledge 
graphs. This establishes a digital analytical framework for Qing craft history, o_ering 
quantitative evidence to validate existing scholarship while enabling new research 
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paradigms through visualization-driven inquiry. This work bridges digital humanities and AI, 
providing both a technical paradigm for Historical Texts structured information extraction 
and a data-driven methodology to reinterpret Qing imperial material culture. This research 
explores the implications of the Fifth Industrial Revolution and the rise of design intelligence 
in the digitisation of cultural heritage. The open-access knowledge graph serves as an 
interdisciplinary platform for historians, designers, and heritage scholars.  

Keywords: The Huoji Dang (Workshops' Archives), Knowledge Graph, Qing Dynasty Palace 
Artifacts, Large Language Model, Chain of thought 

 

Engaging People with Local Cultural Environments by Designing Meaningful Virtual 
Reality Reconstructions 

Siiri Paananen, University of Lapland 
Juri Etto, University of Lapland 
Henri Mella, University of Lapland 
Amna Qureshi, University of Lapland 
Jonna Häkkilä, University of Lapland 
 
In this paper, we present how VR reconstructions, 3D modelled based on old photographs 
and local geographical data, can enhance public interest in local cultural heritage. The 
experiences reported in this paper are based on two design cases, where historical areas in 
two towns in Northern Finland were modelled and then presented at local public events. The 
reconstructions were displayed at local events and experienced by a diverse range of visitors 
from the community. Feedback from participants at public events indicated that 
experiencing familiar sites in VR supported new perspectives and connections to the past. 
The experiences reported in this paper are based on two design cases, where we 3D 
modelled the areas of 1) an old church, and 2) a hospital area destroyed during World War II. 
We describe the process of selecting materials, modelling the environments, and developing 
VR prototypes. Special attention was given to accessibility, ensuring that both experienced 
VR users and those new to the technology could participate fully. The VR models were 
displayed at local events for the public, where visitors of di_erent ages and backgrounds, 
including elderly participants and children, could explore the sites and share their 
reflections. At the events, a facilitator was present to support participants and encourage 
discussion about personal memories and community history. We draw together a framework 
for understanding engagement with local cultural heritage mediated by VR. The framework 
emphasises the space for personal reflection and connection with the heritage, in addition 
to technical usability and facilitation related to the cultural heritage. The research highlights 
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the importance of leveraging VR technology in preserving and promoting local history, 
making access to it more experiential and impactful for diverse audiences. These findings 
suggest that VR can be used to support community heritage work and reach a wide range of 
people in ways that are not possible through traditional approaches.   

Keywords: Virtual Reality, Local History, Cultural Heritage, 3D modelling, Experience 
Design, Framework 

 

Quo Vadis - Building Information Modelling (BIM) implementation and collaboration in 
the higher education sector in South Africa 

Amanda Breytenbach, Faculty of Art, Design and Architecture, University of Johannesburg, 
South Africa 
Emmerentia Deminey, Faculty of Art, Design and Architecture, University of Johannesburg, 
South Africa 

The rapid integration and development of Building Information Modelling (BIM) have o_ered 
various advantages to the architecture, engineering, and construction (AEC) industries. 
These BIM-associated advantages include revolutionising traditional building processes, 
fostering enhanced collaboration, and improving precision and e_iciency. However, BIM 
also requires a reconsideration of the way we design, build, and manage our built 
environment (BE). The trajectory towards BIMing is more than just technological adoption. It 
requires a change in traditional working processes, rethinking, and a paradigm shift from 
conventional drawing practice to a model development process.  

Although BIM technology has been available for a considerable time, reports conducted 
across Africa and in South Africa (SA) indicate that the adoption of BIM processes has been 
slow, lagging approximately eight years behind that of developed countries (Prinsloo & 
Bekker, 2025). Surveys indicate that around 23% of respondents from firms incorporate BIM 
processes, and 79% aim to implement BIM by 2027. Various challenges, including a lack of 
collaboration, high financial implications, and insu_icient client demand, hinder the 
e_ective implementation of BIM in Africa and South Africa. The higher education (HE) sector 
has been identified as one of four key stakeholders that can significantly contribute to the 
implementation of BIM in South Africa (Deminey & Breytenbach, 2023). Furthermore, HE is 
well-positioned to provide skilled BIM graduates, accelerating the industry's BIM 
implementation processes and setting the pace for renewed, future-focused working 
methodologies.   

This study is grounded in an interpretivist approach to reflect on the BIM implementation and 
learning pathway experiences of Architectural and Interior Design participants from the HE 
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and BE industries. Through a mixed-methods research approach, researchers aim to 
understand the various factors that contribute to BIM implementation and identify the 
potential pathways of BIM implementation in HE in SA. These factors will include 
investigating implementation challenges, training initiatives, collaboration, industry 
readiness and envisaged implementation targets. The findings aim to identify this sector's 
position and future projections for contributing to the adoption and expansion of BIM in the 
South African BE.  

Keywords: BIM implementation, higher education, built environment technology, industry 
collaboration  
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TUNKIE DANCE STUDIO 

Designing with intelligence: integrating AI in participatory practices 

Marco Biferale, Politecnico di Milano 
Laura Galluzzo, Politecnico di Milano 
Ambra Borin, Politecnico di Milano 

Artificial Intelligence (AI), specifically Generative AI (Gen AI), is becoming increasingly 
relevant in the service design (SD) world, significantly impacting the design artefacts and the 
role of designers, shifting from ‘problem-solvers’ to ‘sense-makers’ (Verganti et al., 
2020:212). This shift becomes particularly relevant when these technologies are used as 
tools for solving complex, social, and human-centered challenges, such as those usually 
tackled with participatory design (PD) practices. However, there’s still a gap in understanding 
whether and how Gen AI tools can support co-design processes, particularly when the 
technology is used as a member of the design team for the ideation and creation of co-
designs, the creation of Boundary Objects (BO) or as the BO itself.   

This contribution considers the role of AI and Gen AI in PD, investigates how AI influences 
design activities, and examines whether tools based on Gen AI can successfully be BOs that 
facilitate communication and alignment between actors involved in social innovation 
projects and activities.   

The research methodology integrates a literature review, a critical analysis of literature 
studies, a quantitative survey, expert interviews, and two field experimentations in applied 
contexts focus on the business innovation of public spaces in Milan. The initial background 
research phase delves into a focus on AI and Gen AI. Following, PD practices are analysed, 
focusing on the use of BOs. Finally, the impact of Gen AI on the design field and the role of 
the designer is examined.  

Results highlight how AI, if designed and used critically and contextually, can enhance 
participatory processes in terms of idea generation, conceptual clarification, and inclusion 
of non-expert stakeholders. However, numerous critical issues emerge, related to trust, 
transparency, cognitive costs, and the fragmentation of currently available tools.  Based on 
the insights that have emerged, five design strategies are proposed for the e_ective 
integration of AI into participatory practices: uniqueness and consistency, complementarity 
with existing tools, adaptability to process phases, transparency of systems, and 
widespread accessibility.  
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This research contributes to the ongoing debate on AI in design by exploring opportunities 
and challenges related to Gen AI integration into PD practices, either as a member of the 
design teams or as BO.  

Keywords: Co-design, Participatory design, Generative Artificial intelligence, Boundary 
Objects 

 

ANN-AR Synergy in Heritage Resilience: A Conceptual Approach Addressing 
Fragmented Technology and Community Engagement 

Bo Deng, Beijing University of Technology, China 
Mengjuan Zhang, Jiangnan University, China 

Addressing the prevalent challenges of fragmented technology application and ine_icient 
community engagement in cultural heritage conservation, this study proposes an innovative 
conceptual framework—the "Telescope-Touch-Tune" (3T) synergy framework. This 
framework aims to deeply integrate the intelligent predictive capabilities of Artificial Neural 
Networks (ANN), the community empowerment mechanisms of Augmented Reality (AR) 
serious games, and multi-objective optimization algorithms to construct a closed-loop 
governance system. Using the Nanluogu Xiang historic district as a conceptual validation 
scenario, the study elaborates on the framework's operational logic: The Telescope 
Layer explores potential pathways for dynamic perception and early warning of cultural 
heritage degradation risks by employing a hybrid ANN architecture (CNN for spatial features, 
LSTM for temporal relationships) to fuse multi-source data (climate, pedestrian flow, 
building state). The Touch Layer designs interactive mechanisms based on AR serious 
games (e.g., "Hutong Memory Guardians") to explore how gamified tasks (virtual restoration, 
cultural annotation) can lower participation barriers, activate community actions, and feed 
player interaction data back into system optimization. The Tune Layer adopts an improved 
Pareto frontier model to explore the integration of community preferences (derived from 
game data) and cultural authenticity goals into multi-objective decision-making (e.g., 
balancing heritage protection and commercial development), dynamically generating 
spatial management strategies (e.g., zoning floor area ratio suggestions). The three layers 
are deeply coupled through real-time data flows, forming a "data-driven, behavior-
integrated, strategy-output" closed loop. The core contribution of this framework lies in 
being the first to construct a conceptual model for deep synergy between ANN and AR 
serious games, transcending traditional fragmented governance paradigms; proposing a 
dual-dimensional resilience concept integrating material conservation and community 
empowerment; and constructing a dynamic ethical consent mechanism embedded in 
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technological design alongside a collaborative governance network involving multiple 
stakeholders, ensuring the responsible nature and community accessibility of the 
technology empowerment process, while exploring the practice path of "new materiality" 
based on blockchain notarization of interaction traces in the metaverse context. This 
research provides a theoretical foundation for bridging the fault line between technological 
instrumental rationality and humanistic values, and for promoting the transition of cultural 
heritage conservation towards a "technology-ethics-community" collaborative governance 
paradigm. The expected value of the framework includes exploring new methods to enhance 
conservation e_iciency and community engagement, with its potential for scalable 
application awaiting future empirical validation.  

Keywords: Artificial Neural Networks, AR serious games, Cultural heritage resilience, 
Community co-governance, Conceptual framework, New materiality 

 

Hackathons for Care: Co-creating AI-powered Product Innovation for Vulnerable 
Communities  

Jie Zhang, Tongji University, China 
Xinyu Tao, Design Innovation Institute Shanghai, China 

As AI technologies advance, they often prioritize productivity and novelty for the public while 
overlooking vulnerable communities such as the elderly, children, and individuals with 
disabilities. These groups face systemic barriers—ranging from limited access and digital 
literacy to reliance on under-resourced caregiving structures—despite their urgent need for 
accessible and empathetic solutions. Recent advances in Large Language Models (LLMs), 
generative AI, and a_ective computing now o_er the potential to support more intuitive, 
emotionally resonant human–AI interactions. Yet key questions remain: How can AI be 
designed to center the agency, well-being, and dignity of vulnerable users?  

This study investigates this question by organizing a three-day participatory hackathon in 
Shanghai, where interdisciplinary teams co-created AI-powered hardware products for 
underserved groups, and by examining outcomes over a three-month timeframe to derive 
trends, strategies and methodological contributions. The hackathon combined inspirational 
talks, collaborative ideation, rapid prototyping, and a public roadshow with real-world 
investment incentives, incubating 14 teams—eight developing solutions for older adults, 
children, patients, and others vulnerable groups. Using AI-enabled design strategies such as 
environmental sensing, natural interactions, personalized memory, and empathetic care, 
teams produced working prototypes and nascent ventures that address companionship, 
preventive care, and assistive technologies.  
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This study fills a gap between academic research and targeted entrepreneurship by 
examining how co-creative, community-driven methodologies can catalyze socially 
impactful AI innovations. By repositioning the Metaverse as a hybrid care ecosystem, it 
contributes to the Fifth Industrial Revolution’s vision of human–machine symbiosis. It argues 
that AI technologies, paired with participatory design, can empower product innovation that 
prioritizes empathy over e_iciency. It further identifies emerging design strategies and shows 
the contribution of short-form, co-creative formats like hackathons—especially when 
organized with entrepreneurial framing, inclusive participation and accessible tools.  

Looking ahead, the study proposes longitudinal tracking and methodological iteration as 
next steps toward transforming empathy-driven prototypes into durable infrastructures of 
care.   

Keywords: Participatory Design, Empathetic AI, Product Innovation, Vulnerable Populations, 
Hackathon Methodology 
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KHULANI DRAMA STUDIO 

Creating outside the classroom: experiential learning and Participatory Design 
approaches to learning in the 5IR 

Annabelle Wienand, Stellenbosch Academy of Design and Photography, South Africa 

South African design students are mostly taught inside the classroom. This paper explores 
the potential of experiential learning and Participatory Design approaches to cultivate design 
students’ ability to research and develop design solutions for contexts outside of their lived 
experience.  The 5th Industrial Revolution demands human-centred and sustainable 
approaches to design, and this paper contributes to the development of design curricula 
that nurtures socially conscious designers. This research examines the Creative Exchange 
model that facilitates cross-border, peer-to-peer experiential learning opportunities as a tool 
to cultivate human-centred design approaches.  During the Creative Exchanges design 
students collaborate with art and design spaces in a neighbouring Southern African country 
to research and produce design solutions that are contextually informed and meet the needs 
of the end user.   This paper is focused on human-centred design and other participatory 
design approaches, within the broader context of the 5th Industrial Revolution, as a 
necessary skill set in design curricula that emphasizes critical thinking, ethical judgement 
and contextual understanding which are capabilities that machines cannot replicate.  

Keywords: human-centred design, codesign, Participatory Design, experiential learning, 
creative citizenship 
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Feeling Breath Feeling You: Co-design a Cyborg-Mediated Somaesthetic Ritual for 
Social Connectedness 

Ines Ziyou Yin, School of Design, The Hong Kong Polytechnic University, People’s Republic 
of China 
Zhen Zhao, School of Design, The Hong Kong Polytechnic University, People’s Republic of 
China 
Kin Wai Michael Siu, School of Design, The Hong Kong Polytechnic University, People’s 
Republic of China 
Hailiang Wang, School of Design, The Hong Kong Polytechnic University, People’s Republic 
of China 
Vanessa Keiun Van, AlphaSights, United Kingdom 

This research addresses the challenge of fostering social connectedness within multilingual, 
diverse groups where reliance on dominant languages, such as English, can exclude 
individuals with less linguistic confidence, particularly during intercultural ice-breaking 
activities. Traditional verbal introductions often fail to accommodate these participants, 
limiting opportunities for meaningful social bonds. Existing technology-mediated shared 
breathing experiences tend to focus on dyadic interactions, overlooking larger group 
dynamics. To bridge these gaps, this study explores an Ubuntu-inspired, cyborg-mediated 
somaesthetic ritual aimed at enhancing social bonding through an integrated co-design 
approach grounded in four interrelated frameworks: Ubuntu philosophy, Cyborg theory, 
soma design theory and somaesthetics, and participatory design.  

The research employed a three-phase co-design methodology with young adults from 
diverse, non-English-speaking backgrounds. Participants engaged in mindfulness and body 
awareness workshops, shared feelings and ideas, co-designed a device facilitating 
synchronised breathing through sound and wind, and subsequently tested this cyborg 
installation in group settings. The device, inspired by natural metaphors such as dandelions, 
enabled multi-sensory co-breathing experiences without verbal communication.  

Findings revealed diverse somatic awareness among participants, highlighting the necessity 
for adaptable, body-focused design. The installation fostered enhanced group awareness, 
temporal synchronisation, and spontaneous creative collaboration, including singing and 
clapping. Participants’ feedback suggested improvements in visual and sensory cues. 
Overall, the Ubuntu-inspired somaesthetic co-design process demonstrated the potential 
of non-verbal, technology-mediated rituals to transcend linguistic and cultural barriers, 
enabling inclusive, embodied social bonding.  
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This study contributes to communications, design, human-computer interaction, and social 
sciences by o_ering an ethical, community-centred framework that blends individual bodily 
awareness with shared sensory experiences. It presents a novel approach to designing 
technologies that honour individual autonomy while deepening collective belonging, 
promoting natural and meaningful connections among linguistically diverse groups.  

Keywords: Co-breathing, collective awareness, embodied interaction, somaesthetic ritual, 
social connectedness. 

 

Ubuntu and Spatial Justice: Reimagining Architectural Futures in Post-Bantustan 
Landscapes 

Nomalanga Mahlangu, Faculty of Art, Design and Architecture, Univeristy of Johannesburg, 
South Africa 

The legacy of the 1913 and 1936 Land Acts, which created Bantustans during apartheid, has 
left a deep imprint on South Africa's spatial landscape, as some former Bantustan 
communities are still struggling with limited infrastructure, poor connectivity, and economic 
marginalisation. As the Fourth and Fifth Industrial Revolutions (4IR-5IR) reshape global 
economies and built environments, these peripheries risk further exclusion. Without 
deliberate intervention, digital advancements may widen existing inequalities, reinforcing 
spatial injustices rather than addressing them. This paper examines how Ubuntu, rooted in 
collective well-being and spatial justice, can be a guiding principle for rethinking 
architectural and infrastructural development in these historically marginalised areas, 
focusing on Moloto, Kwa-Ndebele as a case study.  

This research is grounded in a pedagogical case study within an architectural design studio, 
where students engaged in speculative design exercises informed by Ubuntu and 
participatory design methods. Rather than prescribing typologies, the studio responded to 
community-identified concerns, most notably the absence of a library. It repositioned the 
act of design as a form of infrastructural care and cultural continuity.   

To guide this work, we developed a methodology grounded in Responsible Ubuntu-Centred 
Rural Research and Innovation (RUCRRI), drawing from and extending the principles of 
Responsible Research and Innovation (RRI). This framework challenges deficit-based 
assumptions about rural futures, advocating for co-designed spatial interventions rooted in 
local ontologies. Preliminary findings suggest that design education, responsive to inherited 
peripheries, can better equip students to navigate South Africa's multi-speed technological 
landscape.  
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Further, by examining historical injustices and present-day infrastructural challenges in 
Kwa-Ndebele, students are developing design interventions that foreground community 
agency, self-su_iciency, and resilience. Early projects indicate that localised, community-
driven infrastructure, such as multifunctional public spaces and decentralised digital hubs, 
can bridge infrastructural gaps while maintaining contextual and environmental sensitivity.  

The study underscores the urgency of embedding ethical and community-centred 
approaches into design education and practice. As South Africa navigates 4IR-5IR 
transitions, a failure to integrate peripheral communities into digital and infrastructural 
advancements will exacerbate socio-spatial inequalities. Ubuntu o_ers a framework that 
not only critiques these disparities but also proposes a way forward that values collective 
agency, cultural specificity, and inclusive technological integration.  

This research contributes to discourses on decolonial spatial practice, digital equity, and the 
role of indigenous epistemologies in architectural education. By reframing the discourse 
around 4IR-5IR through the lens of Ubuntu, it challenges architects and policymakers to 
develop technologically advanced futures that are deeply rooted in social justice and 
cultural continuity.  

The legacy of the 1913 and 1936 Land Acts, which created Bantustans during apartheid, has 
left a deep imprint on South Africa’s spatial landscape, as some former Bantustan 
communities are still struggling with limited infrastructure, poor connectivity, and economic 
marginalisation. As the Fourth and Fifth Industrial Revolutions (4IR-5IR) reshape global 
economies and built environments, these peripheries risk further exclusion. Without 
deliberate intervention, digital advancements may widen existing inequalities, reinforcing 
spatial injustices rather than addressing them. This paper examines how Ubuntu, rooted in 
collective well-being and spatial justice, can serve as a guiding principle for rethinking 
architectural and infrastructural development in these historically marginalised areas, 
focusing on Moloto, Kwa-Ndebele as a case study.  

This research is grounded in a pedagogical case study within an architectural design studio, 
where students engaged in speculative design exercises informed by Ubuntu and 
participatory design methods. Rather than prescribing typologies, the studio responded to 
community-identified concerns, most notably the absence of a library, and repositioned the 
act of design as a form of infrastructural care and cultural continuity.   

Keywords: Ubuntu, Bantustans, Kwa-Ndebele, Architectural Pedagogy, Digital Equity, Rural 
Futures 
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KEORAPETSE WILLIAM KGOSITSILE THEATRE 

Memory, Mortality, Metaverse: Death in the Digital Realm 

Jason Wiggin, Norwich University of the Arts, United Kingdom 

In the emerging 5th Industrial Revolution, the division between the digital and physical world 
is becoming more intertwined, and thus the ways of experiencing, designing, and interacting 
with memory, presence, and death are being blurred. This paper aims to explore the growing 
interfaces between extended reality (XR), digital immortality, and an architecture of 
remembrance, asking: What happens when the body no longer needs a material place to be 
remembered? 

Sites, including cemeteries and places where ashes have been scattered, have historically 
been the anchors of memory where lack of permanence is given materiality through 
inscription. But with the growth of virtual memorials, AI thanatographies, and digital avatars 
that one can interact with, death is further extended into the Metaverse as a dynamic and 
immersive experience bringing about a notion of immortality. In the context of death and 
architecture, Mark C. Taylor’s work is used as a framework to examine how immersive 
technologies, including holographic resurrection and AI-generated legacies, reassemble the 
architecture of absence and presence. 

After comparing real physical cemeteries such as Westpark in Johannesburg to the 
immersive digital mourning, this paper aims to reveal how XR environments generate a new 
means of interacting with the dead. What does it mean to be able to visit an avatar of a 
deceased loved one in virtual reality, to interact with them through their AI-processed 
speech, or to move through an immersive, digital archive of their life? These technologies 
provide new rituals of mourning and remembrance and extend the self beyond biological 
death into a hyper-real and persistent digital existence. 

In this paper, through thanatography, I explore that memorialisation and mortality should be 
considered critically as urgent digital territories for design and ethical inquiry. This is directly 
related to the Metaverse, 

contributing to the debate of what experiences can be considered immersive by including 
the otherwise unconsidered aspects of death and whether XR brings closeness to the past, 
or on the contrary, uses traces for the living’s gratification. As the concept of presence and 
absence is changing, how does extended reality alter not only memory, but also the very 
structure of how the living interact with the dead. 

Keywords: Thanatography, memory, legacy, Metaverse, Porosity 
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Experience of Movement Outside the VR FoV through Multi-Sensory Experiences in 
Virtual and Physical Spaces 

Seoyoung Lim, Seoul National University, Republic of Korea 
Euichul Jung, Seoul National University, Republic of Korea 

In the rapidly evolving landscape of the Metaverse, interactions often remain constrained by 
the HeadMounted Display (HMD) field of view (FoV), limiting users’ ability to perceive 
movements and presence outside their immediate vision. This paper addresses that 
constraint by introducing a multi-sensory interface that enriches social VR interactions 
through synchronized auditory, olfactory, haptic, and visual stimuli in both virtual and 
physical environments. By pushing beyond purely visual cues, this approach aligns with the 
broader goals of extended and interactive realities that seek to fuse the physical and digital 
realms. 

Central to this research are two custom-designed devices: the Sound Stool and the Scented 
Stool. When integrated with a social VR application, these devices convey avatar 
movements beyond a user’s FoV in real-time. The Sound Stool employs vibrations and sound 
frequencies (activated by bouncing pebbles) to signal avatar proximity, while the Scented 
Stool releases vibrations and scents at varying intensities based on an avatar’s distance. In 
parallel, dust-like particles in the virtual environment render invisible airflow, imparting 
subtle visual cues of motion. Together, these elements cultivate a heightened sense of 
presence, underscoring how multi-sensory augmentation can dramatically enhance user 
awareness and co-presence within the Metaverse. 

To implement this, the study employed an iterative design approach to develop a custom-
built social VR environment using Unity and Arduino-based hardware. Through scenario-
based prototyping, the system was designed to simulate interactions beyond the user’s FoV 
using synchronized sensory feedback. While formal user testing was not conducted, the 
project proposes speculative interaction scenarios to illustrate how multi-sensory cues 
could influence social awareness and immersion in virtual environments. Furthermore, even 
scenarios with limited physical motion—such as seated interactions—benefited from these 
multi-sensory signals, suggesting broader applications in remote collaboration, education, 
and creative practice. 

The primary contribution of this work lies in expanding the perceptual boundaries of VR and 
Metaverse environments through sensory augmentation. By integrating less-utilized senses, 
the project challenges conventional interaction paradigms and opens new avenues for 
human-centered computing, multisensory design, and embodied interaction. Ultimately, 
the multi-sensory framework presented here not only enriches virtual collaboration but also 
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prompts designers to consider how immersive interfaces can reshape social presence and 
user empowerment in the evolving Metaverse. 

Keywords: Metaverse, Extended Realities, Social VR, Multisensory Interaction, Field of View, 
Design Innovation 

 

Participatory Design as a Tool for Inclusive and Ethical Metaverse 

Dimitrios Panagiotakopoulos, University of West Attica, Department of Graphic Design and 
Visual Communication, Greece 
Spyridoula Tzortzi, University of West Attica, Department of Industrial and Product Design 
Engineering, Greece 
Georgia Cheirchanteri, University of West Attica, Department of Industrial and Product 
Design Engineering, Greece 

As the metaverse becomes a sociotechnical reality, it presents both opportunities and risks 
in terms of digital inclusion, cultural representation, and ethical governance. Current 
metaverse development strategies are largely driven by large corporate interests and 
Western-centric narratives, often failing to reflect the pluralism of global digital civil society. 
In this context, Participatory Design (PD) is seen as a viable approach to designing immersive 
virtual environments with an aim for equality and diversity  

This paper explores PD as both a methodological framework and an ethical imperative for 
designing inclusive and culturally attuned metaverse experiences. Drawing from 
interdisciplinary literature across Human-Computer Interaction (HCI), design, and Ubuntu 
philosophy, we propose a conceptual model centred on four guiding principles: participatory 
inclusion, cultural pluralism, ethical mediation, and reflexive design. These principles 
advocate for co-creation, iterative engagement, and the centring of lived experience.  

The paper further examines real use cases where PD has been e_ectively applied, such as 
collaborative urban prototyping and accessible Extended Reality (XR) game design, 
highlighting its capacity to foster collective digital agency and reinforce ethical 
accountability within the metaverse. Particular attention is given to how PD can support the 
aims of the Fifth Industrial Revolution (5IR), where human-centred values, inclusivity, and 
socio-technical resilience are prioritised alongside technological innovation. Ultimately, we 
argue that PD is not merely a tool for better design outcomes but a critical strategy for 
democratising digital futures. By engaging communities as co-designers from the outset, PD 
helps ensure that the metaverse becomes a truly participatory, ethical, and inclusive space.  

Keywords: Participatory Design, Metaverse, Ubuntu, Ethical Virtual Spaces. 
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OVERTONES CHOIR ROOM 

From Tangible to Digital: A Practice-Led Methodology for Historical Costume 
Reconstruction 

Maarit Kalmakurki, South-Eastern Finland University of Applied Sciences -  Xamk, Finland 

In the past decade, the digital reconstruction of historical clothing has emerged as a novel 
method for studying dress history through contemporary virtual fitting software such as CLO 
and Marvelous Designer (see, e.g., Davidson, 2015; Moskvin et al. 2019; Kalmakurki and 
Pitman, 2025). However, previous studies have focused on the precise digital reproduction 
of historical garments, and research on historical theatre costumes is almost non-existent. 
Furthermore, a distinct methodology for transforming tangible materials into digital artefacts 
has yet to be developed. This study contributes valuable insights into the intersection of 
design practice, technology, and artistry through digital costume creation.   

This paper addresses the underexamined field of digital costume creation, aligning with the 
Cumulus conference theme of New Materiality by examining how tangible costume 
materials are studied and translated into the digital realm. It presents new knowledge 
regarding practice-led methodology in the creation of digital artefacts through three VR 
costume examples derived from the interdisciplinary research project Visualising Lost 
Theatres. The paper demonstrates the development of digital costumes through two distinct 
case studies by employing archival research and follows practice-led methodology to inform 
the creative process.  

Practice-led research aims to generate new knowledge by maintaining operational 
significance for the practice itself (Candy, 2006). Artefacts serve as outcomes of an artistic 
process; however, their significance is amplified within the context of practice-led research 
(Mäkelä, 2007) as their production is investigated. In this research, practice informs the 
methodology for creating digital materials and costumes. The digital costumes were 
produced by a Maarit Kalmakurki at the South-Eastern Finland University of Applied 
Sciences, acting as the researcher-practitioner.  

The first case demonstrates the development of digital garments for both male and female 
audiences in the VR model of the Norwegian theatre Komediehuset. The audience 
experiences Henrik Ibsen’s performance of Olaf Liljekrans, which was first staged in 
Komediehuset in 1857. This case emphasises the impact of clothing in visualising time 
periods and geographical contexts, while also illustrating how clothing is constructed using 
a low-polygon mesh while still maintaining a sophisticated visual quality. The second case 
involves the digital reconstruction of a historical performance costume for the character 
Alfhild in Olaf Liljekrans, based on Henrik Ibsen’s original costume drawing. This novel 
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demonstration integrates historical costume-making knowledge, visual analysis, and the 
ways practice-led methodology guides the process.   

The synthesis of the cases aligns with the conference’s New Materiality theme by highlighting 
a novel methodology for digital costume-making practices. The research reveals how a 
practitioner’s tacit knowledge of costume designer and maker influences the construction 
of digital costumes and shapes the creative choices made during the practice. The findings 
emphasise the importance of understanding and examining tangible materials for 
successful digital reproduction. Furthermore, knowledge of costume illustration is crucial 
for analysing historical visual materials and interpreting them in a digital format. The digital 
costumes presented in this paper are shared online as VR models, preserving and visualising 
cultural heritage through contemporary technology, benefitting both current audiences and 
future generations.  

Keywords: Digital, costume, reproduction, VR, materiality 

 

Embodied materiality: meaning making, sense making, and the role of traditional art 
materials in human-centred design education 

Marita Nieuwoudt, IIE-Vega, South Africa 

This paper explores the integration of meaning-making, sense-making, and theoretical 
engagement within a human-centred design education framework. It addresses critical 
issues in design practice by emphasising the role of theory in shaping and understanding 
materiality. Furthermore, it also examines the pedagogical implications of using traditional 
art materials and highlights the importance of acknowledging human embodiment and 
physical interaction within higher education.  

Utilising a qualitative methodology that includes desktop research and literature review, this 
study is a theoretical exploration that focuses on human-centred education, embodied 
cognition, art and design education, and the roles that materiality and media play within 
these functions. By critically assessing the prevalence of digital tools, it argues for a renewed 
emphasis on embodied cognition and material agency, asserting that these approaches are 
crucial for learning and shaping impactful futures.  

The research investigates how engagement with traditional art materials stimulates the 
senses, encourages experimentation, and fosters an understanding of material properties 
and unexpected outcomes. The findings align with the teaching and learning approach of 
embodied cognition, which suggests that learning is deeply connected to our physical 
interactions with the world. Within creative practice, this alignment extends to emotive 
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learning, interconnectedness, and the recognition of materials as active participants in the 
learning process.  

Furthermore, this paper argues that learning is a cognitive process that is fundamentally 
rooted in embodied interaction. By integrating theoretical engagement with practical, 
embodied experiences, this study aims to enhance design education as well as foster a 
deeper understanding of materiality and its role in meaning-making and sense-making 
within the design process. It seeks to provide insights into the e_ects of learning with 
traditional art materials, including their impact on learning outcomes, creativity, and the 
development of critical thinking and problem-solving skills. Ultimately, this paper hopes to 
contribute to a more nuanced and theoretically grounded approach to human-centred 
design education.  

Keywords: Embodied cognition, art and design education, materiality and media. 

 

The Integration of artificial intelligence into creative design processes: An empirical 
study on its impact in first-year product design students and the concerns arising from 
its use 

Ariel de Jesús Méndez Brindis, Universidad Iberoamericana, Mexico 

The integration of artificial intelligence (AI) in educational contexts has been a topic of 
debate, particularly in academic areas where concerns about cheating or even plagiarism 
have arisen. In creative fields, where the boundaries of ideas are often blurred, speculation 
has arisen about the potential demise of originality and authenticity. However, the inclusion 
of AI in these areas seems inevitable. This research paper examines the impact that AI can 
have on creative processes among first-year product design students, with a particular focus 
on the potential benefits and risks associated with its use at such an early stage in their 
professional training.  

For this study, an experiment was conducted with 28 first-year product design students, 
divided into two groups. An experimental group was exposed to and used various AI tools 
under the guidance and supervision of a professor. In contrast, a control group employed 
traditional methods and techniques without AI assistance. In the experimental group, 
generative text tools, as well as text-to-image and image-to-image models, were utilized at 
di_erent stages of the design process. Both groups were assigned the same project, with 
identical creative stages and development timelines. The project challenge consisted of 
designing a support or plate for fruits that would serve as a centerpiece on a table. Each 
student chose a particular fruit, and every solution was expected to explore the fruit's 
personality and reflect it in the design, encouraging formal and creative solutions.  
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The students' design solutions were evaluated by a group of professors not involved in the 
experiment. The results of the projects showed significant di_erences in creative or formal 
quality between the two groups. This could suggest that AI may enhance creative outcomes. 
Furthermore, partial qualitative results from the project indicate that AI tools helped make 
rapid visualization processes more e_icient and significantly increased the number of 
formal proposals. Students who used AI found new avenues of work or project direction 
through these tools, achieving greater creative and formal exploration compared to the 
control group.  

It is essential to highlight that the study identified diverse attitudes among students toward 
AI within the experimental group. Not all students felt comfortable or drawn to using these 
technological tools. Some students exhibited procrastination behaviors stemming from a 
sense of overconfidence and security when using AI. Finally, most students experienced 
some degree of frustration when using AI tools that required traditional or analog sketching 
processes, which, in the case of these first-year students, are not yet fully developed.  

This study concludes that, while AI tools can complement and make creative processes 
more e_icient, their introduction at a very early stage to first-year students may be 
counterproductive to the development of fundamental design skills. There is a clear need to 
continue exploring these tools within creative processes and to introduce them 
systematically and methodologically into product design teaching and training.  

Keywords: artificial intelligence, creative process, design students 

 

Segmented timber shells from Africa: A computational framework for multi-objective 
optimisation rooted in context 

Nicola Smuts, University of Pretoria, South Africa 
Christo Van der Hoven, University of Pretoria, South Africa 

Computational design and digital fabrication have emerged as a response to the building 
industry’s performance challenges amid the ecological crisis. Despite their potential, 
current applications remain concentrated in well-resourced contexts and have seen limited 
uptake in regions like South Africa, where the construction industry is characterised by 
resource and skills-related constraints. This paper argues that, for digital design and 
construction to be relevant in such settings, it must be recalibrated to respond to the 
material, technical, and social realities of time and place. 

Segmented timber shell structures serve as the focus of this investigation. Though novel in 
their use of tools from the ongoing digital revolution, they recall the vaulted morphologies 
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observed in Sub-Saharan Africa’s vernacular traditions. Rather than focusing on form alone, 
the study considers how vernacular structures were shaped through an ongoing negotiation 
between materials, tools, and skills availability. By considering the integrative logic of 
vernacular design intelligence, the research frames segmentation as a socio-technical 
problem. It introduces a computational framework that supports a bottom-up approach to 
segmentation, where size and geometry become the product of regional constraints and 
opportunities within the South African building sector. 

The framework outlines global and situated considerations of producing segmented shells 
across the spheres of materiality, manufacturing, and assembly. These qualitative 
considerations are intersected to define three regionally relevant quantitative assessment 
parameters: nesting e_iciency, segment edge length, and segment quantity. A multi-
objective optimisation process employs these parameters to evaluate di_erent 
segmentation sizes and geometries within the limits of South Africa’s existing CLT fabrication 
setup. A larger international CLT panel is included to benchmark local nesting 
competitiveness. 

Data outputs from these parameters are mapped onto the framework to reveal a 
stabilisation range of approximately 800–1000mm in edge lengths of hexagonal segments as 
optimal in the context of this investigation. At this range, a 5% nesting discrepancy between 
the three CLT panels, comprising two smaller local sizes and one larger international size, is 
comparatively minor. This suggests two things: first, that local production performs close to 
global benchmarks in material e_iciency; and second, that manufacturers can be selected 
based on project location to reduce transport costs and emissions. 

Rather than presenting a universal solution, the distilled size range o_ers a context-specific 
point of departure that integrates fabrication constraints and labour dynamics particular to 
the South African context. Importantly, the framework supports adaptation: its value lies in 
its reusability across future projects and emerging building systems, where each project may 
present a di_erent set of constraints and opportunities that define additional assessment 
parameters. By operationalising what this paper calls the boundary of the producible, the 
research contributes to a socio-technical methodology for integrative computational 
design. It advances a shift from optimisation to negotiation, echoing Industry 5.0’s turn 
towards holistic, sustainable production while drawing on vernacular design intelligence 
within the same breath. In doing so, it demonstrates the potential of developing contexts to 
lead through grounded, emergent models of architectural innovation. 

Keywords: Integrative Computational Design, Mass Timber, Vernacular Architecture, 
Segmented Timber Shell Structures, Developing Economies 
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TUNKIE DANCE STUDIO 

Participatory Design of Restorative Spaces in the Age of the Fifth Industrial Revolution 

Petra Nurmela, University of Lapland, Finland 
Amna Qureshi, University of Lapland, Finland 
Jonna Häkkilä, University of Lapland, Finland 

This paper explores how participatory design can inform the creation of restorative spaces 
that strengthen human–nature connectedness in future urban environments. Drawing on 
biophilic design principles and supported by environmental psychology, the study 
investigates how spatial experiences contribute to wellbeing and recovery in the built 
environment. The research is situated within the context of the Fifth Industrial Revolution 
(5IR), which emphasises the integration of emerging technologies with humancentred 
values. As societies navigate digital acceleration, environmental crises, and increasing 
urbanisation, the need to design spaces that o_er physiological, psychological, and social 
restoration is more urgent than ever. 

This cross-cultural case study was conducted in Finland and Japan, two societies with deep-
rooted traditions of nature appreciation but di_ering spatial and cultural contexts. The study 
employed mixed methods: (1) a quantitative survey in which 102 participants evaluated nine 
spatial images using four bipolar adjective scales (natural–artificial, public–private, 
comfortable–uncomfortable, relaxing–restless); and (2) qualitative participatory design 
workshops where participants ideated their visions for ideal restorative spaces. The survey 
results indicated that spaces with the strongest biophilic characteristics were consistently 
rated as the most restorative. Workshop analysis revealed common features that supported 
restorative experiences: sensory connection to nature (plants, natural light, water, and 
sound), spatial adaptability to personal needs, and a balance between social and private 
zones. 

Emerging technologies play a critical role in the realisation of such visions. Smart materials 
and AI-driven environmental systems can dynamically respond to users’ psychological and 
physiological states. Augmented and virtual reality (AR/VR) technologies can simulate 
natural environments in urban areas with limited green infrastructure, expanding the 
possibilities of biophilic engagement.This paper contributes a design research framework for 
envisioning future restorative environments. It highlights the value of participatory design 
processes in uncovering culturally resonant, user-driven insights, and advocates for a 
holistic, inclusive, and responsive approach to restorative spatial design. 

Keywords: restoration, biophilia, nature connectedness, wellbeing, participatory design 



 

68 
 

Awareness as a key in design education to unlock true potential 

Hilde Van Dyck, University of Antwerp, Design Sciences, Product Development, Belgium 
Kristof Vaes, University of Antwerp, Design Sciences, Product Development, Belgium 

In the context of the Fifth Industrial Revolution (5IR), design education must evolve to 
cultivate not only technical proficiency but also the inner capacities required to navigate 
complexity, foster ethical awareness, and lead with purpose. This paper posits that 
awareness is a foundational meta-skill that unlocks this hidden potential. It is 
conceptualized through four interconnected lenses: intrapersonal, interpersonal, group, 
and systemic. These lenses enable students to reflect deeply on their identity, values, and 
impact as designers within an increasingly volatile and interconnected world. 

Drawing on insights from a 2023 Delphi study (paper under construction), five key meta-
skills were identified for designers: scoping, creativity, agility, collaboration, and awareness. 
A curriculum mapping exercise within the Product Design program at the University of 
Antwerp revealed strong alignment between these meta-skills and the program’s core 
competencies, with awareness emerging as the integrative force that enhances all others. 

Reflection and creation through My Design Compassindicate thatstudents benefit from 
engaging with their evolving designer identity through value-based reflection and intentional 
goalsetting. Developed as part of the Product Development curriculum, this reflective 
intervention helps students articulate who they aspire to become as designers and align 
their learning journey accordingly. It fosters awareness as a central integrative meta-skill, 
enabling students to connect personal values with professional development. Further 
elaboration on the conceptual foundation and implementation of My Design Compass is 
provided later in this paper. 

Initial student feedback from two cohorts(49 and 45 participants respectively)suggests that 
early exposure to value-based reflection enhances perceived awareness. In the 2025 cohort, 
awareness was the most frequently reported meta-skill gained. These findings highlight the 
potential of awareness to support personal growth, ethical sensitivity, and systemic thinking 
in design education, capacities that are essential for future designers operating within the 
paradigm of 5IR. 

The paper situates this pedagogical approach within broader frameworks such as the Inner 
Development Goals (IDGs), the Organisation for Economic Co-operation and Development 
(OECD) Learning Compass 2030, Ubuntu philosophy, and the Club of Rome’s ‘Fifth Element’. 
The paper argues that awareness is not only a pedagogical innovation but also a moral 
imperative. By embedding awareness at the heart of design education, we can unlock the 
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full potential of students, not only as creative professionals but also as conscious 
contributors to a sustainable and ethically grounded future. 

Keywords: Awareness, Meta-skills, Design Education 

 

Disruptive Design Dictionary 

Terresa Hardaway, University of Minnesota, United States of America 
Lisa Elzey Mercer, University of Edinburgh, Scotland 

The negative impact of racialised design supports the oppression of historically marginalised 
and underinvested communities. In order to dismantle systemic design processes that 
inherently uphold the status quo, it is imperative that designers possess the ability to identify 
and discuss the impact of the designs of artefacts, systems, and experiences from a 
conscious design lens. The futurity of our society and culture rests on positive design 
choices that centre the collective liberation in order to create anti-racist and anti-oppressive 
design approaches. We argue that in order to be equipped to make positive design choices, 
shared language must be defined and refined through mutual understandings and cultural 
practices that analyse historic design approaches with contextual language for a unified 
approach to dismantle racialised and oppressive design approaches.  

This work builds o_ the toolkit and framework, Racism Untaught — a design research 
framework created to assist design educators and design practitioners in dismantling 
racialised design and creating anti-racist design approaches. Disrupting centuries of 
systemic racism begins with a clear and methodological understanding of the ethics of 
knowing, a shared vocabulary, and the identification of racialised and oppressive design on 
an international stage.  

In this paper, we work to define racism, sexism, ableism, and capitalism from a design 
perspective that might change the ways in which we confront these isms through our design 
education and practice. We further work to challenge the United States government’s orders 
to erase language that has been e_ective, although nuanced and complex, in setting a 
foundation for addressing the design problems that we are working to create positive design 
approaches for. In addition, we push engagers of our work to use their positionality to 
understand further who is most a_ected by systemically oppressive systems.  

The purpose of this paper is to guide a social shift in the design community by expanding 
upon the Racism Untaught framework through an expansion of shared design language. We 
point to how attacks on shared language hinder our ability to collectively create reimagined 
design outcomes. Our shared approach uplifts a collectivist worldview while consciously 
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shifting design pedagogy to foster futurist and inclusive thinking in design education and 
design pedagogy.  

Keywords: anti-racism, design research, anti-oppression, status quo   

 

DIY reusable sanitary pad kits to empower schoolgirls a[ected by period poverty 

Zanné de Meillon, Faculty of Art, Design and Architecture, University of Johannesburg, 
South Africa 
Daniel Carstens, Faculty of Art, Design and Architecture, University of Johannesburg, South 
Africa 

Period poverty is a problem a_ecting schoolgirls in South Africa and often results in them 
missing school during menstrual cycles. The ‘Sustain Her’ voluntary community-based 
project, an initiative by a South African non-profit organisation, creates reusable sanitary 
pads from textile waste that are distributed to schoolgirls in Johannesburg. These reusable 
sanitary pads are primarily constructed by community volunteers with machine sewing 
knowledge and access to sewing machines. However, such community volunteers are few, 
which has delayed the rate at which these reusable sanitary pads can be created and gifted 
to schoolgirls a_ected by period poverty. 

Additionally, schoolgirls a_ected by period poverty often lack the necessary knowledge and 
resources to create their own reusable sanitary pads and are therefore dependent on non-
profit organisations and community volunteers to obtain menstrual products. We aimed to 
mitigate these challenges by utilising digital manufacturing as appropriate technology to 
develop a DIY reusable sanitary pad kit from textile waste that could be rapidly packed by 
community volunteers and gifted to schoolgirls, to empower them to create their own 
reusable sanitary pads by hand, without a sewing machine. 

As such, this paper aims to answer the research question: How can digital manufacturing as 
appropriate technology be used to create DIY reusable sanitary pad kits from textile waste, 
that can empower schoolgirls a_ected by period poverty? This aim is pursued in two phases. 
Firstly, by contextualising the challenges of constructing reusable sanitary pads by ‘Sustain 
Her’ community volunteers with limited machine sewing knowledge and access to sewing 
machines. Secondly, by describing the iterative design process of using digital 
manufacturing as appropriate technology to develop a DIY reusable sanitary pad kit from 
textile waste that can be rapidly packed by community volunteers and gifted to schoolgirls, 
to empower them to create their own reusable sanitary pads by hand, without a sewing 
machine.  
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The research methodology employed is constructive design research because we developed 
the DIY reusable sanitary pad kit through an iterative design process and engagement with 
community volunteers. The findings of this paper present our reflections of this iterative 
design process and the DIY reusable sanitary pad kit created. 

The findings demonstrate that digital manufacturing as appropriate technology can be 
utilised to create DIY reusable sanitary pad kits from textile waste that can be easily 
assembled by schoolgirls without sewing machines. These kits can be rapidly and easily 
packed by community volunteers who do not possess machine sewing knowledge, thereby 
increasing the number of people who can contribute to the project and the speed with which 
kits can be gifted to schoolgirls. DIY reusable sanitary pad kits empower schoolgirls to create 
their own reusable sanitary pads, reducing the likelihood that they will be absent from school 
during their menstrual cycles. This approach to the use of digital manufacturing 
technologies (4IR) towards supporting empowerment and skills transfer promotes human-
centric practices in the application of advancing technologies (5IR). 

This paper aligns with the conference subtheme Integration of Design Intelligence and 
Ubuntu because it demonstrates how technology can be utilised to create innovative, 
sustainable solutions that empower and uplift communities. 

Keywords: Sustainability, Period Poverty, 4IR, 5IR, Community Engagement 
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KHULANI DRAMA STUDIO 

“She can accompany me when planting flowers”: Human-AI Co-Design for Online 
Speculative Role-playing and Storytelling about Future Family Communication 

Ines Ziyou Yin, School of Design, The Hong Kong Polytechnic University, People’s Republic 
of China 
Xinjun Miao, School of Design, The Hong Kong Polytechnic University, People’s Republic of 
China 
Yijun Yin, Department of Culture, Creativity and Design, the Beijing Normal-Hong Kong 
Baptist University, People’s Republic of China 
Yirong Jiang, Department of Culture, Creativity and Design, the Beijing Normal-Hong Kong 
Baptist University, People’s Republic of China 
Yuan Yuan, Department of Culture, Creativity and Design, the Beijing Normal-Hong Kong 
Baptist University, People’s Republic of China 
Izzy Yi Jian, Department of Social Sciences and Policy Studies, The Education University of 
Hong Kong, People’s Republic of China 
Kin Wai Michael Siu, The Hong Kong Polytechnic University, People’s Republic of China 

Speculative design workshops simulate metaverse experiences using low-fidelity, 
collaborative methods encouraging immersive role-playing without needing advanced 
VR/AR. Participatory design often relies on time-intensive prompts involving 
multidisciplinary skills. Generative AI (GenAI) and AI-generated content (AIGC) platforms 
o_er rapid production of textual and visual prompts, potentially easing traditional resource 
demands. However, challenges persist regarding the authenticity, authority, and accuracy of 
seamless integration of AI-generated outputs within speculative design processes. 
Additionally, the evolving role of design professionals in collaborating with AI remains 
underexplored. This study investigates the feasibility of human-AI co-design in online 
speculative storytelling focused on future family communication. We conducted qualitative 
research involving twelve family groups participating across three phases. Phase 1 
comprised directed storytelling with ten families to explore communication patterns; Phase 
2 was divided into 2A, engaging five Adult Single Children (ASCs) in speculative co-design 
workshops, and 2B, employing AI-assisted scenario refinement; Phase 3 involved five 
parent-child pairs enacting speculative role-playing scenarios online. Collectively, these 
phases investigated intergenerational dynamics, co-design methods with AI, and future 
communication imaginaries. Our abductive analysis reveals that design professionals can 
e_ectively collaborate with AIGC technologies by crafting precise prompts, iteratively 
refining AI outputs, and curating human-AI co-created results to ensure authenticity, 
authority, and accuracy of idea representations. The findings demonstrate that AI-assisted 
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speculative settings facilitate participant engagement and spontaneous storytelling, 
providing rich creative insights for designing future family communication technologies. This 
study contributes a practical framework for integrating AIGC in speculative design practice, 
broadening the concept of the metaverse to encompass speculative heterotopias where 
immersive, collaborative storytelling fosters innovative design opportunities.  

Keywords: Family, human-AI co-design, role-playing, speculative storytelling. 

 

A Comparison of Chinese and Korean Users’ Acceptance of Metaverse Museums: The 
Case of the Dunhuang Metaverse Museum 

Chuhao Shen, School of Design, Kashi University, China 
Kun Wang, School of Design, Jiangnan University, China 
Chenmei Xie, Quanzhou University of Information Engineering, China 
Min-kai Hsiao, Quanzhou University of Information Engineering, China 
Ren Jia, Guangzhou College of Commerce, China 
Yi-Yen Wu, Quanzhou University of Information Engineering, China 

With the rise of metaverse applications in cultural communication, understanding user 
acceptance of metaverse museums has become essential. This study examines user 
acceptance of the Dunhuang Metaverse Museum by extending the Unified Theory of 
Acceptance and Use of Technology (UTAUT). Two additional variables (perceived immersion 
and perceived risk) are integrated to capture experiential and trust-related aspects of 
engagement, while national background (China vs. South Korea) is introduced as a 
moderating variable to test cross-cultural di_erences.  

A structured questionnaire was distributed to users in both countries, yielding 762 valid 
responses. Data were analysed using structural equation modelling and multi-group 
analysis. Results show that performance expectancy exerts the strongest positive impact on 
behavioural intention, while perceived risk significantly inhibits it. E_ort expectancy, 
facilitating conditions, and perceived immersion also positively influence user intention, 
indicating that beyond functional utility, supportive environments and compelling 
experiences are decisive in driving acceptance.  

Cross-cultural comparisons reveal that Chinese users place greater emphasis on goal-
oriented functions such as structured learning, knowledge progression, and achievement 
tracking, whereas Korean users are more influenced by social validation, peer engagement, 
and community feedback. Despite these distinctions, both groups converge on core 
expectations of ease of use, immersive quality, and trustworthy governance of data. These 
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findings suggest that acceptance in metaverse museums is simultaneously shaped by 
instrumental benefits, experiential value, and perceived safety.  

The study enriches the original UTAUT model by introducing emotional and risk-related 
variables, enhancing its applicability to immersive cultural environments. It also proposes 
practical design strategies that respond directly to the cultural expectations of di_erent user 
groups. For Chinese users, platforms are encouraged to emphasise structured, task-driven 
interaction pathways, sca_olded learning modules, and symbolic storytelling that highlights 
continuity with historical traditions. For Korean users, designers may consider integrating 
interactive community features, peer validation tools, and reputation systems that 
strengthen collective engagement and reinforce trust through social feedback.; and for all 
audiences, it is recommended to ensure interface simplicity by providing clear navigation 
structures and intuitive layouts, transparent data practices supported by visible encryption 
protocols and explicit privacy assurances, and authentication cues that confirm not only the 
reliability of system functions but also the authenticity of cultural content presented within 
the platform.Together, these recommendations move beyond generic usability principles 
and highlight how culturally responsive design can bridge di_erences between national 
contexts while simultaneously addressing universal user expectations for clarity, safety, and 
meaningful engagement.  

Keywords:  Metaverse Museum, User Acceptance, Perceived Immersion, Perceived Risk, 
Cross-Cultural Comparison 


