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Editorial: Welcome to DRS 2024 

A very warm welcome to DRS2024, a historic moment as we gather for the first DRS con-
ference in the United States. Design research in the US is rich but distributed and we hope 
with this conference to not only bring together design researchers across the US, but to 
provide an opportunity to connect with design researchers across the globe. This mile-
stone is a testament to the expanding reach and inclusivity of the design research commu-
nity. Our journey to this conference has been one of dedication and collaboration, high-
lighting the resilience, adaptability, and increased reach of our field. 

Boston, a city renowned for its academic traditions and historical significance, is our set-
ting for the conference this year. And Northeastern University’s College of Arts, Media, and 
Design is our host institution, in partnership with the Harvard University Graduate School 
of Design and the Massachusetts Institute of Technology Morningside Academy for De-
sign. We are also welcomed by the City of Boston Mayor’s Office of New Urban Mechan-
ics, the Design Museum Foundation, and the Museum of Fine Arts Boston. This setting 
provides an inspiring backdrop for a conference that values the impact of design in a multi-
tude of contexts and that reflects the diverse and dynamic nature of design research. 

The call for papers for DRS2024 resulted in a huge response, with 1184 abstracts and 869 
full paper submissions—over a 47% increase from DRS2022. Of these submissions, 78 
were desk rejected and 791 papers underwent rigorous peer review. Based on this review 
process, we are pleased to include 386 accepted papers in our program, reflecting a 
44.4% acceptance rate. This rigorous selection process ensures that we continue to up-
hold the highest standards of academic excellence in design research. 

Our program is rich and varied, featuring 29 conversations and 38 workshops designed to 
foster deep engagement and lively debate. We are very pleased to welcome over 770 dele-
gates, including more than 180 online participants and 590 participants on-site in Boston. 
This hybrid blend of in-person and online participation, a key feature of DRS2022 in Bilboa, 
enriches our conference through making it accessible. 

Research papers remain at the center of the conference, and we are proud to present 28 
invited theme tracks, comprising 342 of the accepted papers. These tracks cover a wide 
array of topics, from more-than-human design and sound design to design for policy, eth-
ics, and pluriversal design. Themes that reflect both established and emerging areas of in-
terest within the design research community. While many of these tracks are sponsored by 
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DRS Special Interest Groups (SIGs), others represent new and exciting areas of explora-
tion. 

The diversity of our theme tracks underscores the expansive nature of design research. 
Our field continues to progress and evolve, integrating new perspectives from disciplines 
such as anthropology, politics, economics, law, and healthcare. This cross-disciplinary 
approach enriches our knowledge creation and pushes the boundaries of design research. 

PhD and early-career researchers play a crucial role in this conference, representing the 
next generation of design scholars. Their fresh perspectives and innovative approaches are 
helping to shape the future of our field. We welcome those for whom DRS2024 is their first 
opportunity to participate in a conference, we hope you will have a rewarding and trans-
formative experience. 

Supporting and enabling the design research community is the DRS Digital Library, a cen-
tral hub for disseminating design research with almost 1 million downloads. Since its in-
ception in 2020, the Library has become a vital resource, facilitating connections, promot-
ing collaboration, and communicating the scope and value of design research. 

As we gather in Boston, we celebrate not only the achievements of our discipline but also 
the potential for future contributions. DRS2024 is a platform for new ideas, new connec-
tions, and new opportunities. We look forward to the powerful discussions and collabora-
tions that will emerge from this conference, driving design research forward in innovative 
and impactful ways. 
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Integrating Design Perspectives 

Strategic Design: The integration of the two fields of Strategy and Design 
Jan Michel Auernhammer 
Stanford University, United States of America 

This article outlines the evolution of Design in Strategy and Strategy in Design and discusses 

the differences and similarities. The examination of the evolutions revealed three different 

perspectives on integrating Strategy and Design in both fields. The article provides a nu-

anced understanding of Strategic Design by purposefully establishing the vocabulary of 

each perspective. The first perspective is a planning practice containing strategic tools and 

design methods to create conceptual plans. The second perspective is a learning practice 

through collective reflection from intent and action. The last perspective is the enablement 

of a comprehensive design practice in which tangible design and strategy emerge from the 

messiness of creative and collaborative design practice. These Strategic Design practices 

require different organization and design capabilities and produce distinctive outcomes. 

The integration of Design and Strategy is becoming increasingly imperative as there is the 

need to address the more complex, interrelated socio-technological and economic-envi-

ronmental challenges. 

https://doi.org/10.21606/drs.2024.1399 

Prototyping as a translational practice within cross-organizational B2B 
service innovation 
Jaana Hyvärinen1, Tuuli Mattelmäki2 
1Aalto University, Finland; 2Aalto University, Finland 

This paper focuses on service prototyping in a global B2B technology company experiment-

ing with the B2C market. We first establish the research framework with existing literature 

on service prototyping and then report a case in which service prototypes and prototyping 

approaches were used to contribute to different phases of a new service development pro-

ject: a) discover and define, b) develop and deliver and c) implementation and rollout. We 

then reflect on the role of prototyping as a translational practice in facilitating cross-organ-

izational collaboration and aligning and enhancing the commitment of various stakehold-

ers. The first author, with a dual role of designer and researcher, was engaged in planning, 

documenting, re-constructing and examining the case project's process, activities, actors, 

outputs and outcomes. The results illustrate that prototypes and prototyping are transla-

tional practices in which knowledge from research and design practice becomes entan-

gled. 
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https://doi.org/10.21606/drs.2024.1275 

Development of a scale for measuring individual cultural capital relevant 
to design thinking 
Takuo Ando 
Faculty of Business Administration, Toyo Gakuen University, Japan 

This study attempts to (1) conceptualize the cultural capital of individuals who accept De-

sign Thinking (DT) and (2) develop a scale from the level of individual values, beliefs, and 

mindset. Previous studies on design thinking have mainly analyzed designers and trained 

design thinkers. However, this capacity resource is inherently considered to lie with all em-

ployees, including non-designers. Being able to embrace DT can be paraphrased as holding 

beliefs, values, and attitudes related to design. As DT does not necessarily require formal 

education, the development of such a scale could also be useful for finding natural design 

thinkers in organizations. We recruited 400 respondents who had registered on a Japanese 

crowdsourcing platform and asked them to complete an online survey. 

https://doi.org/10.21606/drs.2024.362 

Unlocking innovation through enhanced collaboration between 
universities and industry 
Nicholas Chia, Blair Kuys 
Swinburne University of Technology, Australia 

Small and Medium Enterprises (SMEs) play a crucial role in local economic growth, repre-

senting 99.5% of all businesses in Australia. However, product development poses a chal-

lenge for SMEs due to their limited resources and barriers to readily invest in Research and 

Development (R&D). To overcome these constraints SMEs often outsource R&D activities 

to higher education institutions, emerging as vital partners. While university-industry col-

laboration offers mutual benefits to industry and academia, Australia is underperforming 

compared to other OECD countries. This research delves into the dynamics of Australian 

SMEs' micro-level interactions with universities, uncovering the barriers and enablers in 

their collaborative New Product Development (NPD) efforts. The findings offer valuable in-

sights for universities seeking to enhance their partnerships with local SMEs, ultimately 

contributing to innovation-driven growth for the Australian economy. 

https://doi.org/10.21606/drs.2024.854 

Creative workspaces and designer metacognition: A framework, 
measures, and interventions 
Chris McTeague, Katja Thoring 
Technical University of Munich, Germany 

Well-designed workspaces have the potential to enhance a designer’s creativity if the de-

signer knows how to make effective use of that space. ‘Metacognition’ refers to the moni-

toring and control of one’s thought process and could provide a theoretical basis for under-

standing designer-environment interactions. However, there is a lack of theory at the inter-

section of metacognition and workspaces. Here, we adapt Lebuda and Benedek’s System-

atic Framework of Creative Metacognition to the topic of designers and creative spaces. 

Using this framework and empirical research about creative metacognition, we (i) identify 
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two roles for metacognitive processing in the context of creative spaces, (ii) propose meth-

ods for measuring the metacognitive processing, and (iii) identify training and spatial inter-

ventions that have the potential to enhance metacognition and creative performance. This 

provides a launchpad for empirical research about the relationship between designers and 

their workplaces. 

https://doi.org/10.21606/drs.2024.926 

Challenges for design and designers in interdisciplinary product 
development: A qualitative interview study in industry 
Bernd Stoehr, Christian Koldewey, Yasemin Acar, Roman Dumitrescu 
University Paderborn, Germany 

Today’s challenges in areas such as climate change, health technology, and digitization re-

quire adapted or even new products. Thus, product design gains higher importance since it 

defines human-centered solutions, leading to lower or higher acceptance of new design 

solutions. While the benefits of design seem to be compelling, previous research has 

shown that industry still faces challenges in prioritizing design along complex interdiscipli-

nary development processes. In this paper, we aim to gain a deeper understanding of these 

challenges. Based on qualitative exploratory interviews with thirteen designers from the in-

dustry, three main and interrelated challenges were identified: A lack of knowledge about 

the concept of design, a lack of knowledge about the value of design, and the challenge of 

giving design a high priority. We also identified underlying causes and possible approaches. 

Based on this, we suggest possible future research directions to strengthen the role of de-

sign and designers in organizations. 

https://doi.org/10.21606/drs.2024.1001 

Design Cognition and Ideation 

Is design delightful? An examination of design students' emotions when 
designing 
Hazar Taissier Marji, Paul A. Rodgers, Ross Brisco 
University of Strathclyde, Department of Design, Manufacturing & Engineering 
Management, United Kingdom 

This research examines the emotional experiences of design students as they progress 

through a design project. The study presents how different emotions manifest themselves 

in the students' design processes, offering insights into whether the students' design expe-

rience is ‘pleasurable’ or otherwise, and beyond this, the spectrum of emotions that design 

students experience overall. Findings reveal a common positive emotional experience 

amongst students despite their very different backgrounds and cultures. The initial results 

show that positive emotions can be generated by the design project topic, which in turn has 

an important impact on the design process and the student’s performance. The research 

suggests that the emotional aspect should be considered and improved as an influential 

factor in the design process. Also, exploring various emotions should be investigated in 

more detail in studies to enhance the design education experiences that support students' 

emotional well-being while designing. 

https://doi.org/10.21606/drs.2024.463 
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Three’s company: Situation-problem-solution co-evolution 
Luke Feast 
Aalborg University 

This paper reports the results of a study examining the co-evolution of design situations, 

problems, and solutions. The research method is a longitudinal study tracking the creative 

problem-solving processes of 4 MSc student design teams on an industrial design project. 

The data includes observations, interviews, field notes, and documents. Visual mapping 

and temporal bracketing analysis tech-niques reveal insights into the teams' design pro-

cesses. The results provide evidence that integrating effectuation enabled some teams to 

pivot their projects by co-evolving the situation, problem, and solution spaces simultane-

ously. This finding suggests designers can shape situations through effectuation, rather 

than just passively respond to environmental cues. These exploratory results indicate the 

potential value of expanding design theory to consider triadic co-evolution of situation, 

problem, and solution. The implications highlight opportunities for design education to cul-

tivate designer entrepreneurs skilled in strategic pivoting through situation-problem-solu-

tion co-evolution. 

https://doi.org/10.21606/drs.2024.279 

How are design ideas studied over time? 
Michael Mose Biskjaer, Jonas Frich, Kim Halskov, Minke Nouwens, Peter Dalsgaard 
Aarhus University, Denmark 

This paper provides the first systematic overview of how existing research has studied the 

temporal aspects of design ideas. Reviewing a corpus of research literature on design 

ideas, we contribute an overview of prevailing methodological approaches for studying de-

sign ideas as they emerge and evolve over time. This includes an examination of key corre-

lations between methodological aspects such as length of study, length of object of study, 

methods, and data collection types. We find that prior studies a) typically examine the de-

velopment of design ideas during short sessions, b) often use controlled experiment set-

ups, and c) rarely explore the relationship between initial design ideas and design process 

outcomes. On this basis, we argue that current research approaches should be supple-

mented with new methods that address a) the temporal microscale to better understand 

the emergence of ideas, and b) the macroscale to illuminate how creative design ideas 

evolve beyond initial ideation sessions. 

https://doi.org/10.21606/drs.2024.546 

Balancing cognitive load in design work: A conceptual and narrative 
review 
Jakob Clemen Lavrsen1, Jaap Daalhuizen2 
1Department of Technology, Management and Economics, Technical University of 
Denmark (DTU), Denmark; 2Faculty of Industrial Design Engineering, Delft University of 
Technology, The Netherlands 

Designers address complex and even wicked problems, which requires them to deal with 

high levels of uncertainty and ambiguity, requiring high levels of mental effort. The cognitive 

load of designing is thus likely to affect design behaviours, activities and method use. How-

ever, the nature of design work presents a challenge in applying existing theory on cognitive 
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load to explain and predict design behaviour. Especially designers' tendency to expand the 

design space to increase creative potential seems to fall outside the current theories on 

cognitive load. Following recent calls for theory-building within design, this paper outlines 

a conceptual framework mapping the relationship between cognitive load and the process 

of framing and reframing. We examine this dynamic between cognitive load and design by 

drawing upon theories rooted in cognitive science and information processing. Through a 

narrative review and conceptual modelling, we propose a model suggesting that cognitive 

load can be managed. 

https://doi.org/10.21606/drs.2024.928 

Designer-maker: Merging cognition and construction in practice-led 
design research 
Laureen Mahler 
Aalto University, Finland 

In the decades since the establishment of design research, efforts to identify the nature of 

design knowledge have repeatedly returned to the question of design’s relationship to sci-

ence. The resulting debate is often framed by the opposing tenets of positivism and con-

structivism, and this gap continues to characterize research across the discipline. This pa-

per challenges the paradigmatic divide between cognition and construction through an ex-

amination of practice-led design research and, more specifically, a redefinition of the de-

signer-maker. It presents perceptual space as an active, multimodal medium where cogni-

tion and construction emerge simultaneously, as evidenced by the work of the designer-

maker. This in turn supports a necessary evolution in design thinking: through the lens of 

making, design thinking is design doing, demonstrating the interconnectedness of practice-

led design research, craft knowledge, and material-driven design, as well as their signifi-

cance for the broader discipline. 

https://doi.org/10.21606/drs.2024.298 

Literacies, Inclusivity, and Empowerment 

Impacting literacy through the power of a font: Design research for 
inclusive reading experiences 
Reneé Seward1, Allison Breit1, Jennifer Keelor2, Jenny Halovick3, Nancy Creaghead1, Oscar 
Fernández1, Akshat Srivastava1, Frida Medrano1, Spencer Roberts1, Shannon Healey1, 
James Plattner1, Lepa Juju Stojanovic1 
1Learning By Design Lab University of Cincinnati Digital Futures, United States of America; 
2Mt. Saint Joseph University, United States of America; 3Marywood University, United 
States of America 

Struggling with reading can feel like navigating an endless maze of confusion and frustration 

for some people. It can weigh heavily on their minds, fostering a sense of inadequacy, iso-

lation, and fear of judgment by others. In the United States, a significant portion of both 

young and older individuals face these challenges, with statistics showing that 37% of 

fourth graders and 30% of eighth graders read below basic levels. This paper will detail the 

development and research of a web-based reading application that leveraged typography 

and technology to engage struggling readers with their favorite content while improving 

their foundational reading abilities. In essence, we developed a beta version of this web-
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based application for using typography as a supportive bridge between the written word 

and the reader, thus potentially creating an environment where reading becomes a more 

comfortable, motivating, and enjoyable experience for those who may find it challenging. 

https://doi.org/10.21606/drs.2024.303 

The effect of perceived realism on the usage of pre-flight safety videos 
Eunji Kang, Chajoong Kim, James Andrew Self 
Ulsan National Institute of Science & Technology, Korea, Republic of (South Korea) 

Prior research and studies on aviation videos suggest that the transition from hand gesture 

demonstration to entertainment with diverse forms may positively affect the mood but neg-

atively on the retention and recall of the memories. However, the methods used in the stud-

ies tend to focus only on individual elements of entertainment such as humor, which pre-

vents the results from measuring the effect of entertainment on a video as a whole. In this 

study, we propose to evaluate the user experience and effectiveness of airline safety videos 

according to the perceived realism. Four videos were selected according to the dimensions 

of contextual and representational realism and 81 participants were asked to fill out the 

survey to explore the effect of each realism on affection and cognition. The result of the 

research is expected to provide different points of view on what to consider when designing 

informative videos with entertainment elements. 

https://doi.org/10.21606/drs.2024.548 

Missing the bus: A toolkit for amplifying unheard voices of women 
commuters in India 
Dhriti Dhaundiyal1, Nishant Sharma2 
1School of Design, Doon University, India; 2IDC School of Design, IIT Bombay, India 

Inequity in access is created when infrastructure and services are created for the de-fault 

'generic user'. Mobility has long been a key factor in empowerment of women, defining how 

women navigate their personal and professional lives. The number of women using public 

buses in India has remained low. Policy formulation for large populations is driven by sta-

tistical analysis and data models that do not account for marginalized groups. The present 

toolkit used to develop the comprehensive mobility plan for Indian cities lacks the tools to 

elicit tacit needs and requirements of such citizens. To address this gap, we designed a 

tangible toolkit to evolve a context-sensitive participatory design research methodology for 

public transport that aids requirement capture of user predicaments and aspirations. This 

paper details the methodology followed in the development of the toolkit, including selec-

tion of design considerations, materials and processes, design iterations and refinements 

after pilot study. 

https://doi.org/10.21606/drs.2024.1321 

W3C web accessibility initiative under the microscope: Identifying 
assumptions of users and their involvement in digital accessibility design 
Pia Karasjärvi, Juho-Pekka Mäkipää, Rebekah Rousi 
University of Vaasa, Finland 
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In addition to the well-known Web Content Accessibility Guidelines, Web Accessibility Ini-

tiatives (WAI) also provide additional information and best practices for web practitioners 

on involving users with disabilities in their projects. Given the central role that the WAI pos-

sesses in the case of web accessibility, how they perceive and what they say about user 

involvement is regarded as significant. This paper examines how users with disabilities are 

represented, and more importantly, how they are treated in the recommendations. Critical 

close reading was performed on text produced by WAI regarding user involvement of people 

with disabilities. We found a reduction in the nature of how people with disabilities are es-

tablished as human equals in the design process. Based on our analysis we identified nine 

themes underlying the view of users with disabilities and their involvement. The themes il-

luminate ethical issues and hidden assumptions that need close attention in the future. 

https://doi.org/10.21606/drs.2024.547 

Transitional object as empowerment tool: Workshops for Latina women 
to persevere in higher education 
Angelica Sibrian 
University of Illinois, Urbana-Champaign, United States of America 

Thackara’s efforts to create spaces focused on wellbeing, and less on products, were in-

voked in this research. However, rather than simply abandoning the object, this work reas-

signs meaning to these objects—using them as empowerment tools—designed to become 

extensions of the body, thoughts, and experiences. This case study details the develop-

ment and implementation of workshops designed to empower young Latina women perse-

vere in higher education. The workshops brought awareness to structural barriers, coach-

ing in self-reflective techniques, and the co-creation of transitional totemic (symbolic) ob-

jects that serve as aides-mémoires of the event. This paper highlights the workshops in 

three points: a) a brief history of barriers to Latinos’ educational success; b) description 

and analysis of the IRB-approved survey and qualitative interviews; and c) the outcome of 

the participatory workshops designed to empower young Latina women. 

https://doi.org/10.21606/drs.2024.591 

A study of student’s learning experience impacted by using AIGC tools in 
design subjects in China 
Yating Li1, Henry Ma2, Deyang Zhao3 
1The Hong Kong Polytechnic University; 2The Hong Kong Polytechnic University; 3Fujian 
Normal University 

This paper presents a qualitative study that investigates the impact of using AI-generated 

content (AIGC) tools on the learning experiences of design students in China. Nine bachelor 

students who were encouraged to use AIGC tools in their design projects participated in 

the study. Data were collected through semi-structured interviews, document analysis, 

and observation and analyzed by thematic analysis. The findings highlight the impact of 

AIGC tools on the efficiency and effectiveness of the students’ design process and their 

acquisition of domain and transferable knowledge. The result shows the impacts of AIGC 

are perceived as either conveniences or problems. Students' attitudes towards these con-

veniences, their strategies for handling problems, and their motivation for using AIGC also 

influence their learning experiences. This study provides design educators with insights on 
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how students' learning experience is impacted by using AIGC tools and as a reference for 

future studies. 

https://doi.org/10.21606/drs.2024.1348 

Change and Impact 

Unleashing creative ideation through stakeholder-related learning: The 
ripple effect with stakeholder-nexus tool 
Ziling Liang, Zihan Zhou, Chu Liang, Yiming Bai, Yunxiang Shi, Yunfei Chen, Ying Hu 
Hunan University, China, People's Republic of 

Extensive learning and comprehensive consideration of the dynamic connections between 

stakeholders are the keys to tapping into novel insights, especially in service design. How-

ever, due to their lack of professional experience, novice designers usually struggle with the 

complicated network of stakeholders which results in incomplete design solutions. We 

created the Stakeholder-Nexus, a knowledge graph-based heuristic teaching tool based on 

reliable service design examples, to address this problem. By conducting pre-post compar-

ison experiments, we revealed that using the tool significantly increased the effectiveness 

of stakeholder learning and ideation of design solutions yielded heightened creativity with 

increased appeal and improved feasibility. Furthermore, we discuss the impact of stimulus 

distance on the tool's effectiveness and the range of reflecting effects for future stake-

holder-related service design education. 

https://doi.org/10.21606/drs.2024.775 

How to respond to change? Evidence of cultural organizations in times of 
COVID-19 
Ianthe van Alkemade1, Sofi Joaquín Fernández1, Pajam Kordian1, Euiyoung Kim1, Nikolaos 
Kyriakopoulos1, Youngok Choi2 

1Faculty of Industrial Design Engineering, Delft University of Technology, Delft, The 
Netherlands; 2College of Engineering, Design and Physical Sciences, Brunel University 
London, London, UK 

The extensive impact of the COVID-19 pandemic on the cultural sector necessitated a par-

adigm shift, demanding organizational resilience and adaptability from organizations 

within this domain. In response, this study employs a mixed-methods approach to eluci-

date the innovative strategies implemented by Dutch cultural organizations amidst the 

constraints imposed by the pandemic. The study discerns three pivotal strategies: repur-

posing, the accelerated digitalization of cultural experiences, and the cultivation of a col-

laborative and experimental mindset. This research highlights the enduring implications of 

COVID-19-induced changes, illuminating the design strategies for sustaining organiza-

tional stability amid uncertain events posed by unprecedented external challenges. 

https://doi.org/10.21606/drs.2024.774 

Visioning and managing change: analyzing strategic designers' 
approaches in salient podcast episodes 
Ruchita Arvind Mandhre, G. Mauricio Mejía, Wenqi Zheng, Kendon Jung, Xueting Wu 
Arizona State University, United States of America 
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Strategic design considers strategy as the core deliverable of practice, where designers are 

intentional about creating change. However, there is limited research that reveals change 

as a deliverable in these projects. The purpose of this study is to understand how experi-

enced practitioners do strategic design and to identify their approaches for behavioral, or-

ganizational, and social change intentionally. With many experienced strategic designers 

invited to podcast shows, we analyzed the content of salient podcast episodes. This quali-

tative study uncovers themes, methods and approaches that expert strategic designers use 

to implement intentional change. We found that strategic designers embed themselves in 

particular situations for long-term collaborations while developing powerful visions of 

change. They develop actions around managing and creating structures to manifest those 

visions of change, such as facilitating multi-stakeholder participation and recruiting agents 

of change. 

https://doi.org/10.21606/drs.2024.1006 

Flexibility is key: career exploration and vocational identity status among 
Design students 
Najla Mouchrek 
Northeastern University, United States of America 

This study investigates processes of career exploration and vocational identity develop-

ment for Design students. Establishing a professional identity is a central aspect for career 

construction and definition of academic, personal, and professional goals – and an essen-

tial process to promote success and accomplishment as students prepare to move from 

school to work.We surveyed 109 students enrolled in undergraduate design majors and mi-

nors and graduate design programs at a North-American university on career decision mo-

tivation and vocational identity status including measures of career exploration (in-breadth 

and in-depth), career commitment and career flexibility. Findings follow a developmental 

perspective suggesting that age and seniority relate to higher levels of commitment and in-

depth exploration and lower levels of in-breadth exploration. Career flexibility, the ongoing 

consideration of alternatives and openness to change career choice as a consequence of 

learning and experience, emerges as a key aspect of career development in a rapidly chang-

ing environment. 

https://doi.org/10.21606/drs.2024.1243 

What does design research do? 
Paul A. Rodgers 
University of Strathclyde, United Kingdom 

This paper examines the aims, approaches, and impact of a selection of 62 con-temporary 

design research projects in the UK. Whilst there is general acknowl-edgement that design 

research can contribute to the social, cultural, environ-mental and economic fabric of a 

nation, there is little evidence (to date) that ar-ticulates clearly the specific impact(s) of de-

sign research. This work, conducted over a four-year period (2017 to 2021), involved work-

ing with over 2,000 design researchers. Building, maintaining, and articulating impact is vi-

tally important in the current research funding climate in the UK where there are significant 

pres-sures for governments and organisations to prioritise what are deemed to be es-sen-

tial components of a functioning society. As such, this paper aims to highlight the power 
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and impact of UK-based design research across social, economic, cul-tural, and environ-

mental contexts that contribute to a diverse and rich national landscape. 

https://doi.org/10.21606/drs.2024.461 

Towards just futures: A feminist approach to speculative design for policy 
making 
Sofie-Amalie Torp Dideriksen, Himanshu Verma, Nazli Cila, Dave Murray-Rust 
TU Delft, The Netherlands 

There is a call for more use of future-oriented design methods like speculative de-sign in 

developing policies. While these methods offer potential benefits in helping future-proof 

policies, they also run the risk of solidifying existing structures of pow-er if not applied crit-

ically. In this paper, we describe a case study examining smart doorbells in Amsterdam, 

where we created a speculative design exhibition grounded in feminist theory in order to 

challenge the existing power structures in the public domain. We then discuss the insights 

from our design process and the reaction the exhibition received in light of how feminist 

theory can help ensure a critical application of future-oriented design methods in policy 

design. 

https://doi.org/10.21606/drs.2024.935 

Health and Healthcare 

A tangible toolkit to uncover clinician's ethical values about AI clinical 
decision support systems 
Ilse Faber1, Loes van Renswouw1, Sara Colombo1,2 
1Eindhoven University of Technology, the Netherlands; 2Delft University of Technology, the 
Netherlands 

Machine Learning (ML) has the potential to revolutionize healthcare by enhancing risk pre-

diction and reducing clinical workloads. However, as it impacts risk assessment, integra-

tion of ML into clinical practice presents several ethical challenges. This study focuses on 

enabling clinicians to express their ethical values about ML-powered clinical decision sup-

port systems, to facilitate their consideration during the design phase. Grounded in human-

centered AI and value-sensitive design, we introduce a tangible toolkit that assists clini-

cians in visualizing interaction stages with an AI decision support system in their daily prac-

tice, and in articulating ethical values and concerns emerging in each step. Preliminary 

tests with four clinicians for a cardiac risk prediction ML model case-study showcase the 

toolkit's potential to foster discussion on situated ethical considerations. This research 

provides a practical tool for designers and clinicians to influence ethical development of 

AI-driven healthcare solutions and demonstrates its potential for meaningful contributions 

to such processes. 

https://doi.org/10.21606/drs.2024.862 

The challenges of involving child-patients in the development of a mobile 
application for their participation in pediatric brain care 
Claire Verkijk1, Kasia Tabeau1, Kees Ahaus1, Mathieu Gielen2, Marie-Claire de Wit3, Marie-
Lise van Veelen-Vincent3 
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1Erasmus University Rotterdam, Erasmus School of Health Policy and Management, 
Department of Health Services Management and Organisation, Netherlands; 2Delft 
University of Technology, Faculty of Industrial Design Engineering, Department of Human 
Centred Design, Netherlands; 3Erasmus University Medical Center, Sophia Children's 
Hospital, Pediatric Brain Center, Child Brain Lab, Netherlands 

Prior research shows that involving children in the development of technology is valuable, 

though challenging. Involving child-patients may come with additional difficulties, but as 

technology is gaining importance in (pediatric) care, it is important to uncover these diffi-

culties. This paper identifies the difficulties of involving child-patients in the development 

of technology. We do so by reflecting on a project at the Sophia Children’s Hospital, where 

we involved 17 children (of which 12 child-patients) in developing a mobile application for 

their participation in pediatric brain care. Our identified challenges are related to the re-

cruitment of child-patients and the need to adapt the organization and content of our de-

sign research set-up, based on who we were able to recruit and how we recruited them. By 

identifying these challenges, we make designers and researchers aware of issues that may 

arise when involving child-patients in technology development and present guidelines to 

deal with them. 

https://doi.org/10.21606/drs.2024.522 

Exploring the relation between aesthetic experience and physical activity 
motivation 
Yoonah Jung, Chajoong Kim, Kyungho Lee, Hwang Kim 
Ulsan National Institute of Science and Technology, Korea, Republic of (South Korea) 

Digital physical activity applications employ various motivational mechanisms to encour-

age exercise, yet research on the complex relationship between their visual aesthetics and 

motivation for physical activity is still limited. The purpose of this paper is to investigate how 

three different visual images, such as those representing health, fitness, and social bene-

fits, respectively, can motivate peo-ple to engage in physical activity in a digital service en-

vironment. To investigate this, 50 participants evaluated these images in the survey. The 

results showed that out of the three categories, fitness images had the most significant im-

pact on motivating physical activity, suggesting that stimuli that directly evoke thoughts of 

physical activity help to increase motivation. In addition, motivation for physical activity 

and aesthetic appeal were found to be strongly related (r = 0.64, p < 0.001, n = 148). These 

findings provide new evidence that visual aes-thetics in digital applications notably en-

hance physical activity motivation. 

https://doi.org/10.21606/drs.2024.727 

Reimagining antibiotic delivery at home: Designing a wearable cool-
infuser 
Geoffrey Thompson, Rowan Page, Benjamin Rogers 
Monash University, Australia 

As antimicrobial resistance (AMR) intensifies, hospitals face increased pressure due to the 

high demand for bed spaces and the associated risks of hospital-acquired infections. Out-

patient Antimicrobial Therapy (OPAT) offers a solution by enabling patients to receive life-
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saving intravenous antibiotic treatments in the community rather than in hospitals. How-

ever, temperature-sensitive antibiotics can degrade when exposed to heat, creating design 

challenges in OPAT settings. Current antibiotic infusion devices focus on the clinical need 

and outcomes of treatment, leaving room to improve the holistic patient experience of liv-

ing with the device. Through a human-centred design approach, this project develops a 

Wearable cool-infuser that reimagines antibiotic delivery to address the challenges asso-

ciated with AMR treatment through OPAT. This study evaluates the trade-off between effi-

cacy and usability by prioritising patient feedback and experience throughout the develop-

ment process. The resulting prototypes reveal how a user-centric functionality can lead to 

improved quality of life for OPAT patients. 

https://doi.org/10.21606/drs.2024.719 

Reimagining patient-centered multimedia distraction strategies in the 
emergency department 
India Star MacPherson, Rowan Christopher Page, Lisa Kuhn, Daphne Flynn, Gabriel 
Blecher 
Monash University, Australia 

This paper investigates the application of immersive multimedia tools as an effective 

means of distraction in Emergency Departments (ED). With a focus on ageing populations 

exhibiting Acute Behavioural Disturbance (ABD) and the aim of reducing the reliance on 

psychotropic medications and sedatives. The study explores the use of immersive multi-

media for distraction using readily available technology (VR headsets, curved displays, and 

360-degree video on tablets). Consumer devices were customised through co-design col-

laboration with experienced ED clinicians to adapt to the unique challenges of the ED envi-

ronment. Thirteen participants, representing the target demographic, were engaged in us-

ability and user-acceptance testing and further co-design culminating in a proposed design 

prototype. Challenges with VR headsets were highlighted, including: discomfort, intimida-

tion, and complexity, particularly for unsupervised, long-term usage. In contrast, screen-

based multimedia distraction solutions were well-received, emphasising the importance 

of user familiarity, content customisation, and optional interaction. 

https://doi.org/10.21606/drs.2024.738 

Empathy, Care, and Bodily Perspectives 

Human-material interactions as practice for care 
Monja Hirscher, Irene Posch 
University of Arts Linz, Austria 

In this paper, we report on fields of knowledge and experiences that are accessed through 

Human-Material Interaction. We describe the experiences of people who worked crea-

tively, in a process-oriented, slowly observing and exploring practice with one material for 

four months, and who shared these experiences and their interpretations with us in inter-

views. Based on references to the realities of their lives, they shared individual narratives, 

which testify to an appreciative and caring approach to the respective material and, beyond 

that, to the environment, society, and the respective self. In our analysis, we identify Hu-

man-Material Interaction as access to learnings, interpretations, relationships, and feel-

ings which leads us to argue that this way of relating to the environment is a practice for 
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care. We further propose this practice as beneficial for education, sustainability, and future 

challenges, to promote diverse, interested, and involved perspectives. 

https://doi.org/10.21606/drs.2024.903 

Questioning empathy as care in human-computer interaction design 
Elizaveta Kravchenko1, Philip Doty2 

1Northeastern University, College of Arts Media and Design; 2The University of Texas at 
Austin, School of Information 

This paper considers the semantic function and rhetorical roles the terms “empathy” and 

“care” carry through the context of user experience design. By considering feminist formu-

lations of the ethics of care, we situate a compassionate moral orientation of “care” to bet-

ter interrogate implementations of the concept of “empathy” in the design of information 

systems. We suggest the latter term borrows on the emotive connotations of the former, 

while not elucidating the same moral commitment to individual contexts, relationality, and 

personal well-being. Empathy thus is granted a more quantifiable legitimacy than care in 

professional design contexts, while simultaneously reducing agency of and potential ben-

efits to product end-users. This ideological distinction highlights the ardent need for pur-

poseful value sensitive design processes, and focuses on the seductive illusion that simple 

evocation of empathy means information systems can align with the interests of human 

beings. 

https://doi.org/10.21606/drs.2024.1197 

A case study into the role of bodily expertise in somatic design ideation 
Yeup Hur, Liz van der Jagt, Boer Geert, Tyana Hendriksma, Els van Raaij, Panos 
Markopoulos 
Department of Industrial Design, Eindhoven University of Technology, The Netherlands 

Research in tangible and embodied interaction design highlights the critical role of the hu-

man body and its movement. Various studies have explored the importance of bodily 

awareness (Hummels, 2007) and have further encouraged de-signers to cultivate subjec-

tive bodily skills (Schiphorst, 2011) to support and enhance design practices. These bodily 

considerations have led to methodological approaches, such as body storming (Schlei-

cher, 2010), to a more holistic approach like Soma Design (Höök, 2018), emphasising the 

importance of bodily understanding. This paper examines the characteristics of experi-

enced bodily movers and their potential contributions to the design ideation process. We 

also explore how these characteristics can be integrated into design practice. A case study 

of a design ideation session with four designers and four experienced movers is presented, 

analysing their contributions and skills. 

https://doi.org/10.21606/drs.2024.1379 

Knotting data as a feminist approach to data materialization 
Vasiliki Tsaknaki1, Lara Reime2, Marisa Cohn2, Tania Pérez-Bustos3 
1Digital Design Department, IT University of Copenhagen, Denmark; 2Business IT 
Department, IT University of Copenhagen, Denmark; 3School of Gender Studies, 
Universidad Nacional de Colombia, Bogotá, Colombia 
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Several researchers have been studying how working with materials such as yarn can shift 

how we think and theorize relations to the body and others, by bringing together feminist 

values at the intersection of data, technology, and hands-on making. Extending such prior 

work, our research, anchored in craft-based knowledge production, aims to contribute with 

explorations on knotting as a feminist approach to data materialization. We present a year-

long process consisting of 4 workshops we conducted with participants, in which we used 

differ-ent forms of knotting to materialize data about bodies being part of our academic in-

stitution and the Covid-19 pandemic. Presenting the workshops and their outcomes, we 

discuss how knotting as an approach to materializing data can: 1. put a focus on missing 

data, 2. surface corporeal and affective vulnerabilities, 3. contribute to making new rela-

tions with other (non-human) bodies, and 4. trouble notions of time. 

https://doi.org/10.21606/drs.2024.879 

Utopian visions or cautionary tales? Drifting through New Babylon in 
search of future living 
Yuxi Liu1, Johan Redström2 

1Delft University of Technology; 2Umeå Institute of Design, Umeå University 

Although contemporary technologies are inherently systemic, much design still focuses on 

individual interactions rather than on effects of collective action across space and time. 

Current imaginaries of the smart city, where massive assemblages of humans and nonhu-

mans co-perform, have largely focused on the optimization and automation made possible 

by new technological advances. As we humans contend with our collective earthly survival, 

the question of how to design desirable futures has become imperative. In this paper, we 

explore both possibilities and problems associated with the construction of futurist visions. 

Departing from a story set in the present-day, we move to examine the historical work of 

Constant Nieuwenhuys’ New Babylon as a characteristically utopian imaginary. Looking at 

New Babylon’s key ideas through the lens of our contemporary conditions, we reflect on 

the issues of play, control, and totalization, as well as the challenges and opportunities for 

designing future living. 

https://doi.org/10.21606/drs.2024.850 

An alternative design ethics of otherness-centered: Caring for intelligent 
artifacts 
Li Zhang, Boyu Zhang, Yujia Liu 
Guangdong University of Technology, China, People's Republic of 

The advent of emerging technologies has introduced intelligent artifacts as distinctive 

moral agents. While care ethics has expanded to include animals, ecology, and public pol-

icy, it remains silent on the ethical dimensions of caring for intelligent artifacts. Intelligent 

artifacts and their digital remnants highlight uncertainties in the human-machine relation-

ship and accentuate the "otherness" of objects. Given the inherent "otherness" of objects, 

there is a clear need to clarify this new ethical relationship between humans and objects. 

This paper advocates for otherness-centered design ethics, an extension of traditional care 

ethics to incorporate intelligent artifacts as non-human Others. Based on object-turn eth-

ics, the paper proposes three strategies for caring for intelligent artifacts. This ethical ap-

proach goes beyond anthropocentrism by redefining the moral status of the object of care, 

expanding the "moral constituency" of human ethical responsibility. 
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https://doi.org/10.21606/drs.2024.409 

Augmenting Diverse Contexts through Design 

Transition towards automatic Passenger Boarding Bridge: Themes of task 
delegation for autonomous airport operations 
Jeongha Joo, Garoa Gomez-Beldarrain, Euiyoung Kim, Himanshu Verma 
Delft University of Technology, Netherlands 

Automation technology can bring numerous benefits to manual labor in organizations. 

However, in practice, disentangling how the evolving automated systems will transform hu-

man roles remains challenging, necessitating further exploration of task delegation regard-

ing which tasks can (or can’t) be delegated to automated systems. Building on prior re-

search, our study investigates the perspectives of operators and decision-makers involved 

in automation projects, specifically focusing on Passenger Boarding Bridges in airport air-

side operations. By conducting six in-depth interviews, we identified twelve themes that 

emerged across four dimensions, highlighting practical considerations for task delegation 

between humans and automated systems. The empirical findings indicate that high-preci-

sion tasks are suitable for delegation to automated systems, whereas tasks involving clear 

communication and meticulous inspection are better suited for humans to lead. The re-

search offers practical insights for task delegation, contributing to design research in hu-

man-centered considerations when implementing automation in practice. 

https://doi.org/10.21606/drs.2024.872 

How to use service prototypes to reduce the complexity of social 
problems : A Case Study of Adoption Services of Public Animal Shelter. 
Yu-Hsin Li, Hsien-Hui Tang 
National Taiwan University of Science and Technology, Taiwan 

Stray dog population management (SDPM) poses a significant social challenge in Asia, 

where adoption services in animal shelters offer a resolution. However, the severity of this 

issue is exacerbated by high personnel and infrastructure de-mands, coupled with limited 

public awareness. Our application of service design strategically optimizes and enhances 

the quality and experience of adoption ser-vices. We recognized the pivotal role of service 

prototypes in navigating the complexities inherent in social problems. This study examines 

two animal adop-tion service cases, highlighting the diverse uses of prototypes in under-

standing social issues refining and evaluating designs within societal limitations. Detailed 

roles and two major categories are identified, illustrating how prototypes ad-dress com-

plexities arising from the interactive influence of three core elements in service design. This 

study aims to equip service designers with valuable in-sights for effectively utilizing service 

prototypes in problem-solving, benefiting SDPM and other public service. 

https://doi.org/10.21606/drs.2024.741 

Reimagining trustworthy robot fleets with animal analogies 
Suvi Hyökki1, Elizabeth K. Phillips2, Lydia Melles2, Michael Laakasuo3,4 
1University of Lapland, Finland; 2George Mason University; 3University of Turku; 4University 
of Helsinki 
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In the future, multi-agent robot fleets will be important for domains like agriculture, space 

exploration, and air combat. Trust of human-machine teams is needed to make the teams 

resilient to the faults of both human and robot teammates. Trust in multi-agent systems is 

often fragile: if any agent in the system is less reliable than the others, people will stop in-

teracting with all of them. Studying relationships in human-animal systems can provide 

useful insights into designing human-robot systems. We present a method for gathering in-

sight into how humans, working with animal systems think about the relationships between 

the individuals and the whole, and suggest how animal system models can be used as anal-

ogies and practical design features for the design of robot systems in order to increase 

trust. Using a more-than-human approach in design research phase of human-robot inter-

action, supports more secure collaboration between humans and robot systems. 

https://doi.org/10.21606/drs.2024.718 

Story Seeds: Creating interactive narratives for visitors of outdoor 
heritage sites 
Saad Ahmed Maqbool, Debbie Maxwell 
School of Arts and Creative Technologies, University of York, United Kingdom 

The lack of interpretation when considering the outdoor cultural heritage sites has the po-

tential to limit the engagement and educational potential of these sites, as well as present-

ing a missed opportunity for visitor engagement. We pre-sent an approach that explores the 

development of interactive stories specific to users that documents their journey through 

a physical site via a tangible artefact – The Abbot’s Book. We describe the Research through 

Design process, which in-cluded interviews with Museum and Heritage experts, and the 

creation of two design prototypes that acted as probes to explore the potential to provoke 

emo-tional, empathetic relationships with Intangible Cultural Heritage (ICH). Finally, we 

evaluated the prototypes through a reflective workshop with heritage profes-sionals. Our 

findings indicate that this approach offers rich potential to extend visitor engagement to 

reveal not only existing stories in any given heritage site, but also ask questions about un-

told stories. 

https://doi.org/10.21606/drs.2024.922 

Creating a mess! Design strategies for managing visual complexity in 
second-hand shops 
Lea Becker Frahm1, Linda N. Laursen1, Bo T. Christensen2 

1Aalborg University, Denmark; 2Copenhagen Business School, Denmark 

Enhancing the consumer experience in second-hand shopping is essential to support the 

sustainable reuse of products. Up to 80% of shopping decisions are unplanned, making 

store design significantly important. However, knowledge of the design strategies utilized 

in second-hand shops is limited. Second-hand shops grapple with store design challenges 

due to their vast array of unique products, resulting in high visual complexity and clutter. 

Current literature links such visual clutter to consumers' feelings of cognitive overload but 

also shows it connotates creativity. This study investigated the design strategies of profes-

sional second-hand retailers through observations (n = 25) and interviews (n = 10). It iden-

tified seven design strategies divided into two: clutter-reducing and clutter-reframing strat-
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egies. The research offers an overview of strategies for managing visual complexity in sec-

ond-hand shops and discusses harnessing clutter's creative potential. This work enhances 

our understanding of design's role in sustainable consumption. 

https://doi.org/10.21606/drs.2024.773 

Materials and Materiality 

Unraveling the sensorial properties in material identity innovation: a 
study on mycelium-based composite 
Jiahao Wang, Sylvia Xihui Liu, Kun-Pyo Lee 
Hong Kong Polytechnic University, Kowloon, Hong Kong 

Mycelium-Based Composites (MBCs) are promising bio-based materials. However, nega-

tive public perception of fungus-derived products due to fear of fungus and irregularity in 

surface and color remains a challenge. This paper explores the potential of MBCs in mate-

rial driven design (MDD). It employs a comprehensive approach to examine the potential of 

sensorial properties for innovating material identity. The study utilized interviews and ques-

tionnaires conducted in a workshop setting, applying the Ma2E4 toolkit framework (Camera 

& Karana, 2018). The workshop had a diverse range of 27 participants from various disci-

plines. The research findings are used to enhance product design. The study affirms that 

increasing the softness and modifying odor of MBCs can provide users with positive emo-

tions and therefore enhance their material identity. The findings offer a practical framework 

for applying these results to design solutions. The conclusions of the paper are consistent 

with the findings of related studies. 

https://doi.org/10.21606/drs.2024.534 

Discovering design implications for future food experiencing artifacts 
Yağmur Kocaman1, Damla Gözde Kocaman2, Oğuzhan Özcan1 

1Koç University, Arçelik Research Center for Creative Industries; 2Dokuz Eylül University, 
Faculty of Fine Arts 

Despite the growing number of research in Human-Food Interaction (HFI), studies mainly 

adopt a technology-oriented approach. The field focuses on creating foods computation-

ally, leaving the device design neglected. This paper addresses this oversight by focusing 

on a prominent technology as a case study (i.e., 3D Food Printing) and exploring new forms 

and meanings HFI technologies may embody. We first explored domestic users' food-re-

lated dynamics, habits, and preferences in everyday life (N=19). We then present the out-

comes of design workshops with 25 professional designers, resulting in 73 unique concepts 

aligned with the in-sights from domestic kitchen users. Overall, we extracted ten design 

implications and developed three final concepts. The value of the design implications for 

HFI research unfolds in reconsidering definitions, limitations, and resource domains when 

ideating new technologies, thus extending the possibilities for future artifacts. 

https://doi.org/10.21606/drs.2024.420 
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Material experience and user acceptance of mycelium bio-composite 
insulation in the construction industry through interdisciplinary co-design 
Simone van den1, Ilse Rovers2, Florentina Calcan2 

1Centre of Applied Research for Art, Design and Technology, Avans University of Applied 
Sciences, The Netherlands; 2Mnext, Avans University of Applied Sciences, The 
Netherlands 

Mycelium bio-composite exhibits remarkable versatility showing properties that are useful 

for the construction industry, including thermal insulation and acoustic isolation. Despite 

its potential, mycelium remains an unfamiliar material. To enable bio-designers to suc-

cessfully implement mycelium bio-composite insulation, creating an understanding of po-

tential users’ views on and experience of the material is important. To research this, an in-

terdisciplinary co-design workshop was conducted with potential stakeholders focusing on 

interaction with, discovery of, and brainstorming about mycelium bio-composite insula-

tion. The results showed that stakeholders mostly have a positive material experience with 

mycelium bio-composites and are open to acceptance. They predominantly viewed myce-

lium bio-composites as a sustainable, circular, lightweight, and bio-based alternative to 

fossil-based insulation. The stakeholders also indicated that acquiring recognition and cer-

tification in the European construction market is a necessity. Further acceptance could be 

promoted by increasing familiarity with the material through designing opportunities for in-

teraction with and informing about mycelium bio-composites. 

https://doi.org/10.21606/drs.2024.525 

Facebook Data Shield: An interactive tangible interface for user data 
control 
Anniek Jansen1, Jules Sinsel2, Sara Colombo3 
1Eindhoven University of Technology, The Netherlands; 2Fontys University of Applied 
Sciences, The Netherlands; 3Delft University of Technology, The Netherlands 

Social media platforms like Facebook utilize AI algorithms to personalize content based on 

user data, raising concerns about data privacy and transparency. We introduce the Face-

book Data Shield (FDS), a life-sized interactive installation that empowers users to visualize 

and control the data shared with the platform. We deployed FDS at a public design event, 

to explore user data-sharing and control preferences. We conducteded an analysis of 81 

user interactions, based on data logs and surveys. Our findings reveal a preference for in-

creased data control, particularly concerning online behavior and demographics. We iden-

tify five distinct clusters for preferred data-sharing settings, which show limited correlation 

with demographic information. Finally, we discuss the potential for predicting preferred 

data-sharing settings through machine learning based on our data, and implications for so-

cial media platform design. This study contributes to the ongoing discourse on data gov-

ernance and user autonomy in an era of AI-driven content curation. 

https://doi.org/10.21606/drs.2024.739 
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Is Community Currency feasible in rural China? A field study on waste 
sorting improvement Via Green Passbook 
Yinman Guo1, Han Meng1, Ying Hu1, Xing Du2, Tie Ji1 
1School of Design, Hunan University; 2College of Engineering and Design, Hunan Normal 
University 

The Green Passbook is a Community Currency mechanism applied to waste sorting initia-

tives in rural areas of China. A field study was conducted at the Green Passbook national 

demonstration site to evaluate the local effectiveness of its practice. Through semi-struc-

tured interviews and qualitative research using the KJ method, the study shows that using 

a top-down approach to implement a Green Passbook policy in rural waste sorting reduces 

garbage and enhances awareness. Nevertheless, the standardized Green Passbook model 

is adopted in diverse ways across various social systems. The result shows the improve-

ment in community and system attributes in three areas: perceived behavioral control, so-

cial norms, perceived benefits, which can help address institutional challenges. The find-

ings are valuable in guiding the design practice of group behavioral change. 

https://doi.org/10.21606/drs.2024.812
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Resisting Education / The Education of Resistance 

Reimagining institutional design internship programs to foster 
Indigenous-led and community-based learning and teaching 
Nicola St John1, Rebecca Nally1, Emrhan Sultan2, Brad Haylock1, Regine Abos1 
1RMIT, Australia; 2Solid Lines 

Across many universities in Australia, design schools are exploring new ways to integrate 

Indigenous knowledges, from specific course curricula to institution-wide policies. This pa-

per examines the developmental stages of a small-scale project to support Indigenous stu-

dents already enrolled across creative programs, who may be interested in learning design 

skills, tools, and career pathways. Specifically, we explore how a cultural and relational in-

ternship model might sup-port student learning, through partnering with an Indigenous-led 

design agency, to develop expertise in commercial illustration. We draw on decolonising 

and pluriversal design literature, while learning from Australian Indigenous design scholars 

who offer a counternarrative to universal design education and model ways for different 

knowledge systems to come together. Here, we reimagine the ‘work’ in work-integrated 

learning, to develop a more relational and culturally integrated experience. Our aim is to 

develop an internship model that can move design education outside of the institution, to 

enable culturally-led and community-based learning. 

https://doi.org/10.21606/drs.2024.684 

Delinking design: Decolonialidad & Transmodernidad in future design 
education in Abya Yala 
Ricardo Sosa 
University of Sydney, Australia 
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The work presented here interrogates the future of design education by presenting the early 

development of a new curriculum in a small rural university in the Púrhepécha region, Mex-

ico. The new undergraduate program is created drawing from the literature on decoloniality 

and transmodernity to reimagine design education. The interplay between this early work 

and a systematic inquiry of coloniality leads to new ways of thinking about design education 

and design at large in this context. This work contributes to a South-South dialogue seeking 

to undo coloniality in creative pedagogical practices and to reimagine what it means to de-

sign and to learn beyond the hegemony of modernity. 

https://doi.org/10.21606/drs.2024.478  

This Class Isn’t Designed For Me: Recognizing ableist trends in design 
education, and redesigning for an inclusive and sustainable future 
Sourojit Ghosh, Sarah Coppola 
University of Washington, United States of America 

Traditional and currently-prevalent pedagogies of design perpetuate ableist and exclusion-

ary notions of what it means to be a designer. In this paper, we trace such historically ex-

clusionary norms of design education, and highlight modern-day instances from our own 

experiences as design educators in such epistemologies. Towards imagining a more inclu-

sive and sustainable future of design education, we present three case studies from our 

own experience as design educators in redesigning course experiences for blind and low-

vision (BLV), deaf and hard-of-hearing (DHH) students, and students with other disabilities. 

In documenting successful and unsuccessful practices, we imagine what a pedagogy of 

care in design education would look like. 

https://doi.org/10.21606/drs.2024.1070 

Design and Latin America: Exploring materiality and imaginary in design 
education 
Pamela Marques1, Manuela Andrade Abdala2 
1School of Industrial Design of the State University of Rio de Janeiro, Brazil; 2University of 
Brasília, Brazil 

This paper recounts the delivering of the course Design and Latin America: delinking and 

decolonizing, at University of Brasília. Such experience is in tune with the recent emergence 

of academic research on the imperativeness of addressing coloniality, and the need to su-

lear design practice in Latin America. Starting from a brief introduction to Latin American 

history and social thought, and from an understanding of design as the production of life, 

discussions were held on the potential of unconventional creativity for nurturing critical 

consciousness in the field, while acknowledging concrete and subjective power relations. 

For the development of virtual practical activities, literature was the main tool adopted 

(specifically short stories related to the Latin American context). Through this methodolog-

ical framework, it was possible to identify that for reality to decolonize it is essential to know 

other sides of history, and to bring to light the coloniality of thought and collective imagina-

tion. 

https://doi.org/10.21606/drs.2024.1235 
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Critical design soaps: Resisting the aesthetic hygiene of popular design 
methods 
Felicia Nilsson, Josina Vink 
The Oslo School of Architecture and Design (AHO), Sweden 

Design educators often utilize methods to teach students the practices of design. Yet, 

these popularized methods often wash away mess and inadvertently cultivate aesthetic 

hygiene among designers. In response, this research explores the following question: How 

can we instill critical aesthetic reflexivity among designers about the ways that design 

methods cultivate aesthetic hygiene? In two workshops with design students and practic-

ing designers, we worked with soaps as tangible metaphors to explore the mess that popu-

lar methods erase. Exhibited together with prompting questions, these soaps were then 

used to spark conversations among design educators. Through our analysis of this process, 

we highlight four material expressions of how design methods repress mess and critical 

pedagogical questions for cultivating aesthetic reflexivity. 

https://doi.org/10.21606/drs.2024.207 

Making space online: Situating complex, intersectional identities 
Dori Griffin, Brooke Hull 
University of Florida, United States of America 

This co-authored visual essay explores our process of making space for ourselves online 

within the complexity of our intersectional identities. Individually, we’ve appropriated 

mainstream social media posts to share marginalized experiences, generate meaningful 

connections, and merge our personal and research identities. On Facebook, Griffin shares 

her experiences as a cis-female, invisibly disabled, neurodivergent design educator. On In-

stagram, Hull shares their experiences as fat, queer, trans non-binary design student. To-

gether, using tools with low barriers to entry, we document how design educational praxis 

affords our marginalized voices access, or not, within physical and virtual design education 

spaces. As white authors, we reflect on how our experiences have been invisibly and ineq-

uitably racialized. This essay includes captured social media posts, data visualizations 

both poetic and pragmatic, and captions providing thick descriptions. 

https://doi.org/10.21606/drs.2024.653 

Technology & Reimagining Education 

ChatGPT: mediating complex design processes 
Alma Leora Culén1, Amela Karahasanovic1,2, Joseph Makokha1, Nicholas Sebastian 
Stevens1, YangYang Zhao1 
1University of Oslo, Norway; 2SINTEF Digital, Oslo, Norway 

This study explores the integration of ChatGPT as a facilitative tool in complex design pro-

cesses within a project-based Transformative Design course. Student teams collaborated 

with external partners on projects concerning democratization of trading, democratization 

of local manufacturing processes, and promoting social inclusion. The inquiry observed if 

ChatGPT positively contributes to such processes and, if so, in what ways. We focused on 

its impact on teamwork, creativity, and informed decision-making. Data collection involved 

recording design sessions with automatic transcription, conversation logs from ChatGPT, 
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semi-structured team interviews, observations and an anonymized questionnaire. Our 

findings point to ChatGPT’s ability to offer better assistance with real-life design processes 

- not as much in terms of creativity, but the ability to learn and get the information needed 

for design in complex and often novel domains. They also point to a shifting perception of 

human, technology, and world relationships. 

https://doi.org/10.21606/drs.2024.628 

"Small” blended practices in the campus-based architectural design 
studio: Examining student and instructor experiences and pedagogical 
implications 
Manju Aishwarya Adikesavan 
The Graduate Center, City University of New York, United States of America 

This paper reflects on the increasingly blended (online and in-person) nature of the tradi-

tional campus-based design studio and its pedagogical implications. Despite the wide-

spread digitalization of learning and architectural design and construction practices and 

the post-COVID intensification of remote and hybrid operations, the architectural design 

studio is taught in predominantly in-person or campus-based mode. Post-COVID inter-

views of undergraduate and graduate students (N=27) and instructors (N=32) of US archi-

tecture programs indicate a continuing preference for in-person or campus-based studio 

teaching and learning to maximize tactile, social, and vicarious learning experiences. How-

ever, the participants also favored small but meaningful blending of online and in-person 

practices for office hours, lectures, group critique sessions, final juries, etc. Thematic anal-

ysis of the interviews suggests blended practices in campus-based programs deepen 

learning by extending students' and instructors' social, cognitive, and teaching presence 

and fostering relational proximity and a learning community amongst studio participants. 

https://doi.org/10.21606/drs.2024.1263 

Strategic Design Futures: Exploring strategy and futures to learn and 
practice design for intentional change 
G. Mauricio Mejía 
Arizona State University, United States of America 

Designers change existing situations with a focus on changing the behavior of artifacts. 

When designers aim to intentionally change the behaviors of individuals, organizations, or 

social systems, practitioners use specific approaches. Strategy (strategic design) and fu-

tures (design futures) are two alternatives for designers working on complex situations that 

require intentional change. This paper presents and reports three editions of a course titled 

Strategic Design Futures that address this type of situation. The course includes a seminar 

and a project component, which are structured into six design activities: sense-making, 

participatory visioning, designing futures, designing strategy, participatory evaluation, and 

design implementation. The course has ambitious goals, and students can only learn initial 

competencies. After three iterations, the course has focused on participatory visions and 

designing futures. The initial competencies the course provides are seeds for complex de-

sign situations of the real world requiring strategic and futures-oriented design skills. 

https://doi.org/10.21606/drs.2024.675 
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Re-imagining and reaffirming design pedagogy in response to generative 
AI tools 
Roger Whitham, Naomi Jacobs, Paul Coulton, Glynn Stockton, Joseph Lindley 
ImaginationLancaster, School of Design, Lancaster University, United Kingdom 

This paper considers how we can adapt HE design pedagogies in response to the emer-

gence of generative AI (GenAI) tools. We focus on the authors’ own HE institution and de-

scribe our work through the first half of 2023 to understand the impact of these tools on 

how our students approach their work, and to adapt our design pedagogies in response. 

This paper includes accounts of student attitudes to these tools, and the outcomes of our 

own experimentation with contemporary GenAI tools (ChatGPT4, MidJourney5). We identify 

12 challenges for design pedagogy that span assessment, student learning and teaching 

deliver which our design pedagogy and foreground the unique ways GenAI tools could dis-

rupt the learning that takes place in a student design project. We respond with adaptations 

adopted by our institution for 2023, and speculate about how future pedagogic design pro-

jects could be structured to best support student learning augmented by GenAI. 

https://doi.org/10.21606/drs.2024.953 

A design-stage-oriented framework to introduce artificial intelligence and 
machine learning in design education 
Massimo Botta, Antonella Autuori, Ginevra Terenghi, Matteo Subet 
SUPSI University of Applied Sciences and Arts of Southern Switzerland 

Artificial Intelligence (AI) and Machine Learning (ML) are technologies that impact the skills 

and practices of the next generation of designers, presenting the chance to reimagine 21st-

century design education. Having a structured knowledge that stands as a multidisciplinary 

reference for design education is still a challenging aspect of this re-imagination. The paper 

presents a design-stage-oriented framework for introducing AI and ML into design educa-

tion. The framework structures taxonomies of AI tools, data types performed by these sys-

tems, AI capabilities and the stages of a design process. It leads to an interactive user work-

flow, serving as a foundational component that enables teachers and students to explore 

the broad possibilities of co-design with AI tools. The paper discusses the potential impact 

and implications of the framework on design education and the initial validation in a work-

shop involving multidisciplinary teachers and students. 

https://doi.org/10.21606/drs.2024.535 

An integrated theoretical framework for reflective teaching in Chinese 
design education and abroad 
Danqing Meng1, Wenjing Dong1, Linlin Yang2, Fei Fan2 
1Institute of Higher Education, Tongji University, China, People's Republic of China; 
2College of Design and Innovation, Tongji University, China, People's Republic of China 

As Chinese higher education adapts to the changing landscape, heavily influenced by 

Western paradigms, design education also undergoes significant transformation. To en-

hance design teaching quality, teachers should employ innovative approaches; however, 

existing research lacks focus on reflective teaching techniques. This study, employing sur-

veys and in-depth interviews with design teachers, unveils several key insights: confusion 
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often arises between "reflective teaching" and "teaching reflection"; there's a prevalent fo-

cus on static content, neglecting dynamic teaching processes; pre- and post-lesson reflec-

tion is favored over in-action reflection; teaching methodologies are subject to various in-

fluences; teachers must acknowledge the inherent value of reflective teaching. Subse-

quently, drawing from Donald Schön's reflective action theory and J. W. Brubacher's theory 

of three-step reflection, an integrated theoretical framework for reflective teaching is pro-

posed. This framework holds significance not only for Chinese design education but also 

offers insights for design teachers worldwide seeking to enhance their educational prac-

tices. 

https://doi.org/10.21606/drs.2024.593 

Recovering Education / The Education of Recovery 

Enacting sustainability-centered design curricula: The role of ethos in 
translating educational goals into pedagogy. 
Charlotte Kessler1, Janice Rieger2 
1The University of Queensland; 2Queensland University of Technology 

The concept of sustainability ethos can be defined as a context enabling an articulated set 

of educational aims and values to translate into curricula and promote capabilities that 

empower graduates to create change towards sustainable futures. While emerging as an 

important factor in developing sustainability-centered design curricula, further research is 

required to fully comprehend its educational significance, and how it intersects with the 

prevailing outcome-based approach to higher education curriculum development. This pa-

per draws from interviews with academics and graduate students from three sustainability-

centered design programs internationally to explore what enabled sustainability to be inte-

grated in the programs. The findings reveal that a common vision, shared values, and artic-

ulated goals and pedagogies are considered essential. Although these factors were clearly 

conveyed by the interviewees, they were not formalized, pointing to the limitations of the 

outcome-based approach and the significance of a sustainability ethos in translating sus-

tainability-focused educational goals into pedagogy. 

https://doi.org/10.21606/drs.2024.740 

Using contemplative approaches in education as a pathway to cultivating 
hope in design-driven futuring 
Francesco Michele Noera, Luca Simeone, Rike Neuhoff 
Service Design Lab, Department of Architecture, Design and Media Technology at Aalborg 
University, Denmark 

Amidst the challenges of our time, characterized by pervasive uncertainty and global cri-

ses, despair often overshadows hope. Within the context of design-driven futuring, where 

long-term futures and possibilities are envisioned and shaped, the absence of hope can 

leave designers feeling powerless and doubting the impact of their work on a predeter-

mined world. Yet, hope is a human experience that can be nurtured. This research explores 

the inner world of design students, addressing their emotions, thoughts, and perceptions. 

We conducted design experiments in Master's programs in Denmark and Italy, adopting a 

contemplative approach during design-driven futuring processes. Contemplative prac-

tices, known for fostering inner transformation, have shown positive effects on emotional 
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and cognitive states in various fields. However, their potential in design remains largely un-

explored. This study aims to illuminate how contemplative approaches can cultivate hope 

and empower designers in the face of today’s challenges. 

https://doi.org/10.21606/drs.2024.317 

Utilising sharing economy to address impact-centred approach in design 
education 
Aslı Günay1, Sedef Süner-Pla-Cerdà2 
1University of Twente; 2TED University 

To confront the growing uncertainties and challenges on a global scale through design, this 

paper recommends using the sharing culture as a starting point. It establishes a connection 

between the sharing economy and impact-centred design by examining the components 

and scope of the sharing economy in existing literature. Exploring how this framework can 

be integrated into design education, the paper offers a comprehensive account of a course 

on impact-centred design, grounded on sharing economy. Throughout four years, this 

framework was applied to explore design solutions for addressing themes related to crisis 

response, disaster management, and collaborative consumption. We provide methods 

and deliverables to illustrate how the sharing economy and design thinking collaborate to 

uncover systems-level exchanges and interactions among stakeholders. Our discussions 

focus on the transformative influence of such design contexts on the role of the designer, 

the scale of the design's impact and the designer responsibility. 

https://doi.org/10.21606/drs.2024.917 

Expertise profiling in design schools: A theoretical framework 
Ehsan Baha, Tomás Dorta, Philippe Gauthier 
University of Montreal, Montreal, Canada 

A renewed interest, propelled by the European Bauhaus initiative, has sparked a re-evalu-

ation of design education in response to the growing complexity and interdisciplinary de-

mands of design, encompassing both craftsmanship and academic discipline. While ongo-

ing discussions focus on school types, curriculum development, and pedagogical ap-

proaches, there is an oversight in examining the expertise profiles of design educators. 

These profiles encapsulate the competencies and proficiencies of teaching staff, pro-

foundly influencing the ethos, objectives, philosophy, and substance of education institu-

tions. This paper proposes a theoretical framework delineating three archetypal expertise 

profiles for design educators: design practitioner, design researcher, and hybrid, nuanced 

to reflect the multifaceted nature of design expertise. Drawing insights from design history, 

theory, and professional experience, this framework holds promise in guiding the cultiva-

tion of expertise profiles, prioritizing proficiency enhancement, curation, and recognizing 

the value of hybrid profiles. Our aspiration is to elevate the quality, relevance, and adapta-

bility of design education amidst the evolving landscape of contemporary design. 

https://doi.org/10.21606/drs.2024.649 
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‘We’re all in this together’: A mixed methods randomised controlled trial 
exploring Cross-Pollinative Team Learning studio pedagogy’s effects on 
Academic Resilience and Performance 
Zhengping Liow1,2 
1Singapore Polytechnic, Singapore; 2National University of Singapore, Singapore 

Design education's pedagogy of ambiguities and the One-on-One Master-Apprentice's Hid-

den Curriculum purportedly led to psychological distress and poor academic performance 

for beginning design students. Despite favourable social conditions, few studies have ex-

amined Social Support as positive adaptations towards students' academic resilience in 

design studios. This mixed methods randomised controlled trial compared One-on-One 

and Cross-pollinative Team Learning (CTL) students. Inferential statistics revealed that 

One-on-One students were more resilient (p = .065 & p = .126), but CTL students have aca-

demically outperformed significantly (p = .0003 & p = .017). Thematic Analysis of CTL stu-

dents’ focus group interview as they transitioned to One-on-One pedagogy during their sec-

ond year revealed that ongoing peer-to-peer social support was crucial in mitigating nega-

tive experiences with the siloed pedagogy. This paper emphasises the need to cultivate a 

heterarchical pedagogical culture among students, where failure is seen as a learning op-

portunity, and criticism is taken as constructive feedback for growth. 

https://doi.org/10.21606/drs.2024.177 

An inquiry into the relationships among design learning, metacognitive 
awareness, and academic goal orientation 
Gizem Yazici, Fehmi Dogan 
Izmir Institute of Technology, Turkiye 

This study examines the relationship between students' metacognitive awareness, aca-

demic goal orientations, and design course grades as a design learning criterion in design 

education and proposes improvements for future design education. Based on the view that 

metacognitive awareness and academic goal orientations are important in student's aca-

demic success, this study investigates whether there is a difference among students with 

different metacognitive awareness levels concerning their academic goal orientations and 

design course grades. The study was carried out with 84 undergraduate architecture stu-

dents. Students were divided into two groups: students with high and low metacognitive 

awareness levels using the non-hierarchical cluster analysis method. Metacognitive 

Awareness Inventory and Academic Goal Orientation Questionnaire were used in the study. 

The results indicate that there is a statistically significant difference between the two 

groups, and it is a large effect size. Additionally, relationships between goal orientation, 

grades, and metacognitive awareness were determined. 

https://doi.org/10.21606/drs.2024.319 
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2 Design for Longevity (D4L): Project Your Future 
Self through Service and Technology 

Session chairs 
Sheng-Hung Lee, Joseph F. Coughlin, Carla Sedini, and Sofie Hodara 

Editorial 
Sheng-Hung Lee, Joseph F. Coughlin, Carla Sedini, Anna Meroni, and Sofie Hodara 
https://doi.org/10.21606/drs.2024.102 

D4L and Technologies 

Informed adoption of smart products: A user-centered approach to 
privacy communications and impact on product use 
Manasi Atul Vaidya, Chaiwoo Lee, Lisa D'Ambrosio, Joseph Coughlin 
AgeLab, Massachusetts Institute of Technology 

As the number of smart home products entering the market continues to grow at a rapid 

rate, consideration of data privacy, product design, and sustained usage becomes increas-

ingly important. In this study, adults 50 years of age and older were interviewed to under-

stand user preferences around data privacy communications and their relationship to the 

longevity of smart home product usage. Participants were presented with various designs 

of privacy policies to comparatively describe preferences and perceptions. Findings high-

light the necessity of integrating privacy communications into the development process of 

smart home technologies from the beginning rather than treating it as an afterthought. This 

study discusses guidelines for creating data privacy communications to help designers and 

developers create smart home products that not only empower users to live independently 

in their homes as they age but also foster trust, and contribute to a more comfortable and 

sustainable technological ecosystem. 

https://doi.org/10.21606/drs.2024.1035 

Vision problems and eyewear design opportunities for the elderly 
Yu Hsiu Hung1, Wan Zi Lin2 
1Department of Industrial Design, National Cheng Kung University; 2Department of 
Industrial Design, National Cheng Kung University 
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This study addresses the challenges of an aging population due to advancements in 

healthcare technology that have prolonged average lifespan. The consequent growth of the 

elderly population necessitates enhanced focus on their well-being and self-sufficiency. 

Vision plays a critical role, constituting 70-80% of human perception and in-teraction with 

the world. However, age-related vision problems pose significant chal-lenges, diminishing 

their quality of life and independence. The research involves a liter-ature review, a Visual 

Activities Questionnaire (VAQ) survey to understand daily vision problems and challenges, 

and an analysis of current eyewear products to identify gaps. By integrating these findings, 

the study aims to propose opportunities for future eye-wear design for the elderly, offering 

potential for enhancing their daily experiences. The results of this study can guide future 

visual-assistance product development for the elderly and related research. 

https://doi.org/10.21606/drs.2024.326 

Spatial distribution, characterization, and policy opportunities for 
Taiwan's solo elderly: a big data approach 
Yu-Ta Lin1, Wei-Chu Chen2, Hsuan-Ta Yu2, I-Ting Cho3 
1National Yang Ming Chiao Tung University, Taiwan; 2Taipei Urban Intelligence Center; 
3Vpon Inc. 

As Taiwan approaches super-aging by 2025, this study uses the 2022 Ministry of the Interior 

database combined with geospatial analysis and machine learning to examine solo elderly 

demographical patterns and assess current "Community Care Stations." Findings: 1. Urban 

areas have higher aging and solo rates closer to city centers, while rural areas show the 

opposite pattern; 2. "Dual aging" (elderly and old houses) is common in metropolitan areas; 

3. Solo elderly are predomi-nantly urban females, suburban males, often separated, wid-

owed, or divorced, with fewer children or residing in different regions; 4. Both advantaged 

and dis-advantaged solo elderly are identified in major metropolitan areas, requiring tai-

lored policies for housing and care; 5. The idea "Aging-in-place" highlights disparities in ser-

vice coverages at "Community Care Stations." A demand-driven optimization strategy was 

introduced to increase urban density and expand suburban coverage. This research guides 

policy design for Taiwan's evolving solo elderly population. 

https://doi.org/10.21606/drs.2024.366 

“Another Eye For the Visually Impaired”: A study exploring the experience 
of using camera-based mobile assistive applications 
Lizhou Niu, Arthi Manohar, Hua Dong, Weining Ning 
Design School, Brunel University London, United Kingdom 

More and more visually impaired people rely on assistive technology to live independently, 

and camera-based applications are a typical technology used to capture and recognize ob-

jects. While the researchers have provided ample information on this technology, more 

studies are needed on user experience. To explore how visually impaired people perceive 

and resolve the issues in daily use and what factors may affect their usage intention, we 

conducted semi-structured interviews with 14 visually impaired participants based in Lon-

don, and all the data was transcribed through thematic analysis. We identified three main 

themes in the study: i) recognition, ii) encouragement, and iii) adjustment and change. 

These interviewees expect to improve their social attributes (identity, interpersonal com-

munication, learning ability) through specific mobile applications. We suggest that the user 
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acceptance of the camera-based app is determined by intrinsic factors (self-ability, emo-

tional needs) and external factors (learning behaviour, attitude). 

https://doi.org/10.21606/drs.2024.285 

D4L and Aging 

Design for longevity literature review in product lifecycle, financial 
planning, and gerontology 
Sheng-Hung Lee1,2, Joseph F. Coughlin2, Sofie Hodara3, Maria C. Yang1, Olivier L. de 
Weck4, Eric Klopfer5, John Ochsendorf6,7 
1Massachusetts Institute of Technology Department of Mechanical Engineering; 
2Massachusetts Institute of Technology AgeLab; 3Northeastern University College of Arts, 
Media, and Design; 4Massachusetts Institute of Technology Department of Aeronautics 
and Astronautics; 5Massachusetts Institute of Technology Comparative Media 
Studies/Writing; 6Massachusetts Institute of Technology Department of Architecture; 
7Massachusetts Institute of Technology Department of Civil and Environmental 
Engineering 

This paper explores definitions of Design for Longevity (D4L) through a preliminary literature 

review to create an interpretation of D4L in the finance and service context. The concept of 

longevity has been applied to many industries and applications. this paper reviews the term 

D4L as it applies to three fields: product lifecycle, financial planning, and gerontology. Us-

ing specific keywords across three search engines—Web of Science, Google Scholar, and 

Design Research Society Digital Library—we gathered 78 academic papers and synthesized 

24 academic papers. As a result, we proposed a holistic and interdisciplinary definition of 

D4L as a lens to identify longevity-related design opportunities, and to envision products, 

services, and experiences that allow people to thrive across their entire lifespan in the con-

text of transforming age demographics. A more accurate understanding of D4L can en-

hance longevity-literacy, -management, and -strategy to improve quality of life. 

https://doi.org/10.21606/drs.2024.363 

Intergenerational creative spaces, co-living, community: Design for 
longevity 
Diana Susan Nicholas, Tasha Singh, Tanaya Deshpande, Alisha Prabhakar, Rachel 
Wenrick, Ayana Allen-Handy 
Drexel University, United States of America 

Assisting our communities with design for longevity through creating opportunities to age 

in place requires multiple resources. Aging and longevity are essential emerging factors for 

many urban neighborhoods. In partnership with the Drexel University Writers Room and 

Second Story Collective, the Drexel Design Research for Health Lab is creating an innova-

tive concept space and tool for inter-generational creativity through storytelling and art-

making. The interdisciplinary members of the project are developing a series of evidence-

based urban spaces around Aging-in-Place. The group has received funding to conduct an 

age-friendly observational study of the central location for community writing activities. The 

current goal of this project is to develop a model for implementing age-friendly retrofits. 
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This paper will describe the participatory work to date and the formulation of an initial 

measure as a part of the changing ways we see our creative community spaces. 

https://doi.org/10.21606/drs.2024.1249 

Towards active aging: Investigating innovations within intelligent 
communities 
Gabriela Branco, Manuela Quaresma 
Pontifícia Universidade Católica do Rio de Janeiro - PUC-Rio, Brazil 

Intelligent communities can nurture environments conducive to fostering positive and 

meaningful relationships among the elderly. This systematic literature review examines the 

role of these communities in the aging population’s social relations. Through the review of 

studies and interventions via the Scopus database, we investigate how some innovative 

approaches are positively impacting the quality of life for the elderly. We identified exam-

ples of initiatives, technological solutions, and a social project successfully implemented 

in communities to strengthen older adult support networks. The contributions of this article 

lie in providing a comprehensive view of how smart technologies are shaping support for 

the senior population with a potential to enhance their emotional health. Additionally, it re-

flects on potential approaches to promote the well-being of the elderly through design. This 

article offers insights for professionals and researchers interested in innovating to promote 

active aging. 

https://doi.org/10.21606/drs.2024.1164 

Mobile interfaces for caregivers and older adults: Iterative design of the 
LifeTomorrow Ecosystem with aesthetic and functional considerations 
Matthew Charles Milton1,2, Céline Madeleine Aldenhoven1,3,4,5, Chaiwoo Lee1, Lisa 
D'Ambrosio1, Elisabeth André5, Joseph Coughlin1 
1Massachusetts Institute of Technology, United States of America; 2Tufts University, 
United States of America; 3Technical University of Munich, Germany; 4Ludwig-Maximilian 
University of Munich, Germany; 5University of Augsburg, Germany 

As the population of older adults increases, so does the demand for technology that sup-

ports caregiving and aging in place. Smart home technology, wearable health trackers, and 

mobile applications have all been identified as possible methods of support. Studies on the 

user interfaces of these technologies have predominantly explored how well their features 

and functions address the complex needs of older adults and caregivers. However, many 

of these applications lack adequate consideration of visual design principles and aesthet-

ics. The present study aims to illustrate the iterative design process of the LifeTomorrow 

Ecosystem which includes two applications: one for caregivers and one for older adult care 

recipients. The results include high-fidelity screens from the applications that incorporate 

functional and visual design principles, as well as the feedback of older adults, caregivers, 

and designers. Finally, we provide recommendations for designers to consider when de-

signing applications targeted at older adults and their caregivers. 

https://doi.org/10.21606/drs.2024.1156 
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D4L and Services 

'Design Your Menopause Life' as a pathway to successful ageing 
Linda Shore, Grant Cumming, Irene McAra-McWilliam, Mel Allen, Claire Hester 
Glasgow School of Art, United Kingdom 

The ‘Menopause - a Pathway to successful ageing - or not?’ research explores the life stage 

experience leading up to and following menopause. Menopause is defined as a moment in 

time 12 months after someone’s final period, Peri menopause is a time in someone’s life 

leading up to menopause but when symptoms or changes can be experienced. This re-

search focusses on a time in a typical female’s lifespan whereby they are managing life and 

career of family responsibilities bringing up children while experiencing symptoms of peri-

menopause and menopause. It is well documented how exercise and health awareness 

can optimise and affect our health and wellbeing - our Physical, Emotional and Mental 

(PhEM) health can be supported through activity, exercise, social engagement, and educa-

tion. The ‘Design your menopause life’ (DYML) solution is envisioned as a digital and physi-

cal solution to empower women as they experience peri and menopause symptoms. 

https://doi.org/10.21606/drs.2024.203 

Designing future workspaces for cognitive aging 
Katja Thoring, Patrick Kornherr, Markus Kurz 
Technical University of Munich, Germany 

This paper reports on a speculative design project addressing the future workspace. Based 

on data extrapolation, we assume that by 2048 more people of advanced age will be work-

ing in office environments. Consequently, the share of employees suffering from cognitive 

deficits will significantly increase. Based on this future scenario, a speculative design ob-

ject has been developed: A cognitive-stimulating desk lamp that could prevent further de-

terioration of office workers' cognitive abilities through acoustic stimulation. We explore 

potential technical features of the lamp and address the avoidance of stigmatization and 

ageism at the workplace. The contribution of the study is twofold: First, the resulting ”be-

haves-like” prototype represents a possible solution of the problem of cognitive aging at 

the future workplace. Secondly, the developed artifact “from the future” allows an in-depth 

discussion of the possible future context and potentially arising problems. In addition, we 

critically discuss lessons-learned from the applied speculative design method. 

https://doi.org/10.21606/drs.2024.330 

Key-drivers to design urban mobility services for silver age and age-
friendly cities 
Stefania Palmieri1, Alessandro Ianniello2, Mario Bisson1 
1Design Department, Politecnico di Milano, Italy; 2Tu Delft, The Netherlands 

The vision regarding ageing is often influenced by negative stereotypes, which lead to con-

sidering the over-55 user only in need of targeted assistance and care. Observing the cur-

rent situation, this view should be no longer exhaustive: they are active users, capable of 

exercising agency, with needs and desires beyond care and assistance, and bearers of ex-

perience and knowledge. It is therefore clear that design strategies to develop services for 

this user group must necessarily broaden their horizons and begin to consider areas that 
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have been scarcely explored. The contribution focuses on the topic of urban mobility and 

proposes a preliminary analysis process, based on the scientific literature and on the anal-

ysis of case studies to highlight good design practices, and carried out within a joint re-

search platform, whose structure, functions, and role is also highlighted. Lastly, it proposes 

a mapping of design directions to be applied to implement age-friendly solutions. 

https://doi.org/10.21606/drs.2024.315 

Changing the negative narrative of aging: A case study on sexual wellness 
services for women in later life 
Camilla Borghi, Daniela Selloni 
Politecnico di Milano, Italy 

The global longevity trend requires a paradigm shift in the design of services related to later 

life. Traditionally centered on the negative narrative of aging, service interventions have tar-

geted sectoral domains such as assistance and healthcare. Instead, a silver society de-

mands services for the mainstream market, addressing the desires of individuals who lead 

fulfilling lives at all ages. This paper examines a case study investigating sexual wellness in 

women's later life. Service design elevates this marginalized topic in active aging discus-

sions to a common concern in a cultural service as output. The methodology combines eth-

nographic research and participatory design: it involves interviews and co-design sessions 

with experts and women in later life. Emphasizing the significance of a participatory pro-

cess, the study underscores the virtuous circle of learning from participants and providing 

them with tools for reflecting on their life experiences, positioning design as a political and 

empowering practice. 

https://doi.org/10.21606/drs.2024.631 

Enhancing financial education for longevity through service design 
Sheng-Hung Lee1,2, Joseph F. Coughlin2, Sofie Hodara3, Maria C. Yang1 
1Massachusetts Institute of Technology Department of Mechanical Engineering; 
2Massachusetts Institute of Technology AgeLab; 3Northeastern University College of Arts, 
Media, and Design 

As populations live longer, the traditional sequential phases of life—learning, earning, and 

retiring—don’t account for the complexity of demographic shifts. To age gracefully across 

a multiplicity of life phases, people must develop financial literacy at younger ages. This 

paper proposes a redesign of financial educational services between financial advisors and 

first-time clients using a Service-Behavior-Engagement (SBE) framework. We propose an 

immersive, multisensory service design kit, Design for Longevity (D4L), which includes tan-

gible artifacts to facilitate experimentation, vulnerable conversations, and purposeful play: 

Longevity Planning Blocks, cards, and an interactive canvas. To test the kit, we conducted 

a 30-minute demonstration, followed by the think-aloud research method for participant 

feedback. Key contributions include: (1) enhancing financial literacy through purposeful 

play, (2) integrating the game element into financial planning education and services, and 

(3) recognizing that designing for engagement is as critical as designing for solutions. 

https://doi.org/10.21606/drs.2024.364
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3 Design for Wellbeing and Happiness 

Session chairs 
Anna Pohlmeyer and Leandro Miletto Tonetto 

Editorial 
Leandro Miletto Tonetto, Ann Petermans, Rebecca Cain, Anna Pohlmeyer, Tiiu Poldma, 
Deger Ozkaramanli, Pieter Desmet, Matthias Laschke, and Marc Hassenzahl 
https://doi.org/10.21606/drs.2024.145 

Spatial Wellbeing 

Design for office health and wellbeing: A design space exploration 
Roy van den Heuvel1,2, Carine Lallemand1,3 
1Eindhoven University of Technology, the Netherlands; 2Fontys University of Applied 
sciences, the Netherlands; 3University of Luxembourg 

Workplaces are increasingly leveraging technological interventions to promote healthy 

working habits. While existing workplace health promotion designs have primarily focused 

on digital well-being applications and break-taking interventions, our work advocates for a 

broader exploration of relevant design strategies. Through an analysis of 40 unique designs, 

we distill seven innovative design strategies that hold the potential to foster healthier work 

environments. Each strategy is described, grounded in literature, and illustrated through 

relevant design exemplars. By delving into an array of alternative design approaches, this 

paper broadens the scope of workplace well-being and inspires researchers toward a more 

comprehensive understanding of how design strategies might be leveraged to impact office 

vitality. 

https://doi.org/10.21606/drs.2024.301 

Workplace wellbeing and interior design: A systematic literature review 
Nadine Fayyad1, Busayawan Lam1, Richard Evans2, Youngok Choi1 
1College of Engineering, Design and Physical Sciences, Brunel University London, United 
Kingdom; 2Faculty of Computer Sciences, Dalhousie University, Canada 

This paper offers a systematic review of the literature on workplace wellbeing and interior 

design, exploring the creation and evaluation of appealing environments that enhance em-

ployee wellbeing. This paper adopts a systematic approach to review using the guidelines 

of Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). Multiple 
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databases were searched. The final review included 55 studies out of 472 that examined 

factors related to workplace wellbeing. The findings of this study suggest that background 

noise and open-plan workspaces negatively affect workplace wellbeing, while visual con-

nections with plants and natural objects enhance it. This paper extends the current litera-

ture in two ways. Firstly, by highlighting key factors that impact workplace wellbeing. Sec-

ondly, it divides factors that contribute to workplace wellbeing into three categories: posi-

tives, negatives, and moderate impact factors. Design professionals and workplace man-

agers can utilize this information to identify features that contribute most to the overall 

work environment. 

https://doi.org/10.21606/drs.2024.901 

Designing Workplace Balance: An Exploration of Design Strategies and 
Interactive Innovations in Overtime Culture 
Keyi Chen, Tie Ji 
School of Design, Hunan University, China 

Since the pandemic, balancing work demands and employee well-being has gained prom-

inence, especially where overtime culture intensifies. This study aims to enhance the well-

being of both corporations and their employees by integrating innovation into work environ-

ments through comprehensive design strategies. It features a literature review examining 

historical context and opposing challenges within the workplace, focusing on design ap-

proaches that promote team participation, optimize user experience, and manage stake-

holder relationships. Key findings include the adoption of a cyclical participatory design 

process as a framework for team organization, a familiar mode as a cue to enhance user 

experiences, and five innovative tool designs that integrate the appearance and functional-

ity of common office supplies. These tools can "disguise" themselves within the work envi-

ronment, preserving organizational culture and social dynamics. This research transforms 

insights into workplace overtime culture into comprehensive design strategies, delivering 

innovative concepts and tangible support for future workplace improvements. 

https://doi.org/10.21606/drs.2024.587 

Exploring the design opportunities for conversational agents as reflection 
partners in domestic environments 
Pelin Karaturhan, Egemen Ertuğrul, Ecem Arıkan, Kemal Kuşcu, Asım Evren Yantaç 
Koç University, Turkiye 

Reflection is a core element of our everyday lives for higher self-insight and better well-be-

ing. Guided conversation is one of the methods that supports reflective thinking. The in-

creasing abilities of conversational agent systems make them potential reflection partners 

for the future. Home is suitable for engaging in reflective conversations with conversational 

agents on daily experiences since it provides a private space. We explore the user expecta-

tions and design considerations for reflection with conversational agents through a mixed-

method approach with design/HCI researchers. We first explored a psychology-based re-

flection approach with a diary study. Then, we designed a future-oriented methodology, 

adapted our findings into a scenario script for a VR experience, and used it in a workshop 

to gather insights on using domestic agents for reflection. This paper presents user insights 

and design suggestions for domestic conversational agents for reflection and reflections 

on using a VR prototype for future-oriented research. 
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https://doi.org/10.21606/drs.2024.841 

Born alone, but not lonely: Rethinking public space design for Chinese 
one-child generation’s affinity for solitude 
Xia Bi1, Caterina Villani2, Kin Wai Michael Siu1 
1School of Design, The Hong Kong Polytechnic University, Hong Kong S.A.R. (China); 
2School of Architecture, Planning & Environmental Policy, University College Dublin 

Understanding the psychological needs of users is crucial for public space designers and 

healthy city planners. However, there is currently less atten-tion paid to the need for soli-

tude in public spaces, despite psychological re-search demonstrating the positive impact 

of public space use on physical and mental health. With the only-child generation becom-

ing the main pro-ductive generation in Chinese society, it is important to determine their 

psychological needs regarding public space use. This study aimed to address this issue by 

using questionnaire studies. Participants (n=521) aged between 10 and 25 completed an 

online questionnaire survey. The results indicated that the young generation of only chil-

dren in China has a greater affinity for solitude than non-only children. However, both 

groups showed considerable demand for solitary public spaces. These findings suggest 

that more quality public spaces are needed to foster positive solitude in China, given the 

sub-stantial only-child population. 

https://doi.org/10.21606/drs.2024.191 

Health and Wellbeing 

A Co-Design Approach to Aesthetic Customization of Prosthetics 
Icaro Ibanez- Arricivita, Alethea L. Blackler, Maria A. Woodruff, Levi Swann, Abigail Winter 
Queensland University of Technology, Australia 

The symbolism of prosthetic limbs has predominantly been about restoring function. How-

ever, for prosthetic wearers, symbolism expands to include psychosocial meaning, which 

has been expressed in prosthetic customizations, collaborations, and artistic explorations. 

Therefore, an opportunity exists for designers to understand how psychosocial symbolism 

can be elicited and translated into pros-thetic visual and aesthetic language. The objective 

of the paper is to develop personalized prosthetics that reflect the principles and convic-

tions of the individuals utilizing them. We conducted a co-design process with three Para-

lympian amputees to explore and visually represent the psychosocial meanings attached 

to their prosthetics. The results demonstrate how a collaborative process incorporating de-

sign process methods, including mood board creation and concept sketching, can elicit 

psychosocial meaning, which can then be applied to design. The process shows the poten-

tial that design can have for reimagining prosthetic limbs as symbolic objects for purposes 

of self-expression and advocacy. 

https://doi.org/10.21606/drs.2024.875 
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Designing for Intimate Wellbeing: Aidee, a Qualitative Approach To Urine 
Home Monitoring 
Margherita Motta, Delphine Ribes Lemay, Sebastian Baez-Lugo, Annelaure Klaus, Nicolas 
Henchoz, Emily Groves 
EPFL+ECAL Lab, Switzerland 

Despite the widespread use of self-tracking technologies for promoting personal wellbeing, 

there is limited research on the monitoring of intimate data, particularly urine. To shed light 

on the design possibilities within this unexplored domain we designed Aidee, a prototype 

system composed of an app and interactive device that assists users in performing urine 

monitoring through qualitative data expression and ambient physicalization. To evaluate 

our prototype we conducted an exploratory between-subjects study involving 54 partici-

pants. Our findings indicate user acceptance for qualitative data expressions in the domain 

of personal wellbeing. Moreover, our study underscores that the combination of an app and 

interactive device helped people in consulting their urine analysis results with serenity and 

in experiencing feelings of support and companionship. With this paper we discuss the op-

portunities and challenges for designing monitoring experiences to promote intimate well-

being by combining innovative ways of representation and interaction with data. 

https://doi.org/10.21606/drs.2024.374 

Designing a crossover picturebook with older adults at care homes 
Serpil Karaoğlu1, Aslı Günay2, Ilgım Veryeri Alaca1 
1Koç University; 2University of Twente 

Picturebooks have often been studied in the children’s literature field with a focus on child 

readers, but recent studies have begun to discuss the cross-age aspect that embraces 

wider audiences. This study explores the design space for a crossover multisensory pic-

turebook that would also engage older adults via positive design approach. In this multidis-

ciplinary study, we aimed to nurture the positive sides of aging by transforming life-long ex-

periences into narratives in the form of a picturebook that embodies memories and trans-

fers heritage in an engaging way during shared reading. Within this scope, we conducted 

interviews and design evaluations with older adults in a care home. In this paper, we share 

reflections on the book-making process and discuss how picturebooks can support well-

being. Additionally, we speculate on positive interactions that may arise from intergenera-

tional shared reading experiences while adapting a media mainly geared towards children 

for older adults. 

https://doi.org/10.21606/drs.2024.780 

The Future of Digital Care_drafting Design Spaces 
Venere Ferraro, Carmen Bruno, Silvia Maria Gramegna 
Politecnico di Milano, Italy 

The paper presents the findings of a scoping review to explore the key themes within the 

digital care domain. The study not only encompasses the research methodology employed, 

which adheres to established guidelines for scoping reviews—research questions, screen-

ing, data charting, and visualization—but also explores the principal themes that emerged 

in the field of digital care. These themes include Distributed Care, Self-Care, and Health 

Booster Technologies, each of which is expounded upon in detail. The paper emphasizes 
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how digital technologies, such as mobile applications, wearable devices, and IoT systems, 

have the potential to reshape the care paradigm by improving and enhancing self-manage-

ment, care delivery, self-care, and mental health, augmenting overall well-being. Further-

more, the paper places an emphasis on the pivotal role of design in shaping future direc-

tions and stresses the importance of adopting a multifocal approach, including participa-

tory and co-design, to navigate opportunities and challenges within this evolving domain. 

https://doi.org/10.21606/drs.2024.884 

Health-Promotion Information Is Not Effective: General Goals of Health 
and Wellbeing Conflict with Young Adults’ Instant Needs in Cooking and 
Food Choices 
Taoran Ji, Debra Lilley, Emma Haycraft 
Loughborough University, United Kingdom 

Young adults are living in an era where nutritional and health knowledge is more accessible 

and advanced than ever before. However, young adults’ diets are still a concern. The PhD 

research reported on in this paper aims to suggest behavioural interventions that can align 

young adults’ individual dietary needs and their long-term goals of eating healthily. Using 

the methods of diary study, semi-structured interviews and card sorting, this research in-

vestigated young adults’ perceptions of their dietary behaviours and experiences of prior 

interventions, to understand the gap between their ‘knowing’ and ‘doing’ in terms of healthy 

eating. The findings indicated that ‘physical health’ is not a strong enough motivation for 

young adults to change and that young adults valued social attributes and emotional expe-

riences built into cooking and eating. The paper concludes with possible behavioural inter-

ventions, based on the research, which may better align individual needs with long-term 

goals. 

https://doi.org/10.21606/drs.2024.371 

Experiential Wellbeing 

Design for serene textile experiences: A toolkit 
Stefano Parisi, Holly McQuillan, Elvin Karana 
Industrial Design Engineering, Delft University of Technology, Delft, The Netherlands 

Serenity plays a pivotal role in human well-being, as it fosters an enduring sense of peace 

and calmness. Everyday textile artifacts, with their qualities of softness, malleability, and 

flexibility, hold the capacity to greatly enhance serenity in user experiences. Drawing from 

the foundation of materials experience and material-driven design, this paper introduces a 

design toolkit aimed at harnessing the potential of textiles in creating serene experiences. 

The toolkit was refined through two exploratory workshops involving design professionals 

from both academic and industrial backgrounds. By emphasizing the interplay of form, ma-

terial, and time in textile experiences, this toolkit offers a vocabulary and set of techniques 

for discussing and designing for serene textile experiences across different material and 

time scales. We further explore avenues for the toolkit's employment, expansion, and ad-

aptation for use in a wide array of material-driven design projects 

https://doi.org/10.21606/drs.2024.1012 
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Embodied experience of exoskeletons 
Emese Papp-Schmitt1, Christian Wölfel1, Jens Krzywinski1,2 
1Chair of Industrial Design Engineering, Technische Universität Dresden, Germany; 
2Department for Speculative Transformation, Technische Universität Dresden, Germany 

The significance of occupational exoskeletons is increasing, offering relief and improving 

well-being for physically demanding tasks. Existing adoption frame-works reveal crucial 

factors for development (like wearing comfort and task fit) and implementation (such as 

familiarization time and organizational perspective). How-ever, physical aspects are ad-

dressed primarily through ergonomics. As exoskeleton technology inherently involves the 

body, the user's perception and experience are tied to bodily experiences. Further research 

is needed to understand the human-exo-skeleton interaction comprehensively and explore 

how the user experience unfolds and how the exoskeleton's and user's characteristics in-

fluence each other. Our con-tribution, a conceptual framework leveraging established 

frameworks of user experi-ence and the concept of body experience, addresses this gap by 

contextualizing the body within the exoskeleton research. We examine the nuanced dy-

namics of the un-folding human-exoskeleton experience and how its various aspects en-

tangle them-selves around the user's corporeality, affecting the users' relationship with 

their bod-ies and self-perception. 

https://doi.org/10.21606/drs.2024.1015 

Design For ‘Extraordinary’ Well-being: An Interpretive Phenomenological 
Analysis To Understand The ‘lived Experience’ Of Women Living With A 
‘Dys-appearing’ Body Through Materials 
Lisa Shawgi1,2 
1Nottingham Trent University, United Kingdom; 2De Montfort university 

This paper sets out to view disability from a medical construct to a multi-faceted approach, 

considering biological, psychological and social factors. This helps us understand the need 

for a phenomenological approach to address disability from a ‘lived’ perspective, acknowl-

edging the personal experiential dimension. A perspective this research adopts to underpin 

an argument that aesthetics from a cultural perspective plays a role in ‘Extraordinary’ well-

being, as the study explores how the condition Raynaud’s shapes a ‘dys-appearing’ body 

through material experience. This paper presents research that investigates how women 

living with Raynaud’s negotiate their impairment through the mediums of clothing and fash-

ion. Data were collected via in-depth, semi-structured interviews and wardrobe studies, 

informed by Interpretive Phenomenological Analysis. The findings reveal the ‘material ex-

perience’ of ten women with ‘Extraordinary’ requirements and highlighted how aesthetics 

is fundamental to enhance wearer’s pleasurable and inclusive experiences on a personal 

and public level. 

https://doi.org/10.21606/drs.2024.897 

Harmonizing with nature: Unpacking the neurophysiological impacts of 
biophilic sound in virtual classroom design 
Nayeon Kim1, John S. Gero2, Dawoon Jung3 
1The Catholic University of Korea, Republic of Korea; 2University of North Carolina at 
Charlotte, USA; 3Seoul National University, Republic of Korea 
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This paper presents the results of an experiment on the effects of biophilic sound on elec-

troencephalography (EEG) activations by comparing two virtual classroom designs: one 

non-biophilic and one biophilic. The results reveal significant inter-hemispheric interac-

tions in theta, alpha, and gamma frequency bands. The presence of biophilic sound in con-

junction with other biophilic elements decreases beta power, compared to its absence. 

These findings underscore the influence of auditory biophilic experiences on neurophysio-

logical responses, providing insights for evidence-based design strategies to enhance bi-

ophilic environments. 

https://doi.org/10.21606/drs.2024.215 

'Tuning-in' To 'tune out': mediating engagement experiences with music 
on-the-go 
Jun Quan Choo1, Marianella Chamorro-Koc1, Rafael Gomez1, Mary Broughton2 
1Queesland University of Technology, Brisbane, Australia; 2University of Queensland, 
Brisbane, Australia 

As people return to offices post pandemic, they trudge through familiar daily hassles of long 

commute. Music moves people. Wearable music devices like head-phones that people 

carry act as a mediator that allows them (listeners) to be ‘tuning-in’ to music to ‘tune out’. 

When engaged, people physicalize movement- tapping their feet, playing “air-piano” or im-

agining gestures. This paper explores the theme of Recovering in Design for Wellbeing and 

Happiness through the in-terplay between people, music and portable music devices in-

cluding head-phones and haptics. Thematic analyses of observations and semi-structured 

inter-views reveal listeners’ lived experience (Presence) and wellbeing (Flow) in rela-tion to 

the devices used. Using timeline-based visualisations, we aggregated trends of listener’s 

Presence and Flow to interrogate findings. Findings suggests underlying variables inherent 

in the designs that enhance Presence and Flow for people ‘tuning-in’ to music to ‘tune-out’ 

from stresses during long commute. 

https://doi.org/10.21606/drs.2024.709 

Subjective Wellbeing 

Daily doses of wellbeing: How everyday technology can support positive 
activities 
Lisa Wiese, Anna Pohlmeyer, Paul Hekkert 
Delft University of Technology, Faculty of Industrial Design Engineering 

Due to their widespread use, consumer technologies like messaging or video streaming 

services present a promising opportunity to disseminate wellbeing interventions, such as 

positive activities, to a large audience. Currently, this potential is primarily leveraged by 

dedicated wellbeing applications. To broaden the scope of applications, we conducted a 

student-led case study that explored how positive activities could also be integrated into 

consumer technologies that are not originally designed for wellbeing. Based on the analysis 

of concrete design examples, we identified three strategies for integration: 1. addition, 2. 

enrichment, 3. transformation. We showcase each integration strategy through a specific 

design example. A variety of design mechanisms were employed whereby particularly 

prompts to create an opportunity and self-reflection to foster motivation and capability 
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have been observed. Together, our findings demonstrate how positive activities and mech-

anisms to support behavior change can be woven seamlessly into contemporary technol-

ogy through minimal redesigns. 

https://doi.org/10.21606/drs.2024.795 

Tinder, I Don’t Like This: Identifying Desired User Interaction Qualities to 
Support Intimacy Building in the Online Environment 
Petra Salaric1, Rebecca Cain1, Emilene Zitkus1, Valentijn Visch2 
1Loughborough University, United Kingdom; 2TU Delft, the Netherlands 

As internet became the primary source for relationship formation, reports have emerged of 

negative experiences, poorer mental health and lower wellbeing. The design of online da-

ting services influences user behaviours and can either support or inhibit relationship for-

mation. To foster successful online relationship formation, understanding desired interac-

tion qualities is crucial. This exploratory study presents a survey involving 100 participants 

from 23 nationalities across 5 continents. It identifies five key desired interaction qualities: 

excitement, comfort, safety, trust, and reciprocity. While trust emerged as the most vital 

for intimacy building yet often lacking in the online environment, excitement and playful-

ness were identified as even more important qualities to foster intimacy building. The paper 

contributes to the under-researched field of design for relation making and guides design-

ers and dating app companies through presenting how desired interaction qualities can 

support creation of positive online interactions and streamline relationship formation. 

https://doi.org/10.21606/drs.2024.380 

Faculty wellbeing in corporate academia: A critical examination and 
reimaging of the curriculum vitae 
Aaron Ganci 
Indiana University Herron School of Art and Design, United States of America 

Faculty wellbeing is declining among US higher education faculty, and burnout is becoming 

increasingly common. This study examines the role of design artifacts, namely the curricu-

lum vitae (CV), within this dynamic. The CV has succumbed to interconnected social 

forces, including neoliberalism and inclusive democratization, fundamentally altering its 

design and the connected faculty experience. To better understand if design action might 

improve faculty wellbeing, this study employs a transformative research design to examine 

how the CV might be reimagined to promote positive transformation and improved wellbe-

ing. This mixed-method qualitative study utilizes a novel bend of interviews, participatory 

co-design activities, and a constructive design process to explore divergent ways the CV 

might evolve to benefit faculty. In the end, evaluating the designs through transformative 

criteria yields new insights about the nature of modern academic work and spheres of ac-

tion that can lead to faculty wellbeing. 

https://doi.org/10.21606/drs.2024.299 

From data points to well-being: A design framework of self-tracked data 
through the lens of Positive psychology 
Yvette Shen 
The Ohio State University, United States of America 
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The "Quantified Self" movement has grown, with more people using self-tracking tools to 

monitor everything from physical activities to emotional well-being. This study investigates 

the interplay between self-tracking practices and positive psychology, highlighting their 

collective potential to boost personal well-being. Integrating self-tracked data with princi-

ples like strengths, resilience, and personal growth allows for the transformation of mere 

metrics into compelling stories. The paper presents a de-sign framework that is influenced 

by classroom projects and the examination of data presentation in health and fitness apps. 

This framework manages the complete data lifecycle—from collection and organization to 

interpretation, presentation, and finally, harnessing data—with an aim to nurture positive 

emotions, acknowledge personal significance, and encourage growth. It seeks to merge the 

self-tracking data process with key tenets of positive psychology, turning raw data into ac-

tionable insights that foster positive behaviors and enhance the effective-ness of self-

tracking tools in promoting user well-being. 

https://doi.org/10.21606/drs.2024.196 

Measuring mental wellbeing – Can we measure it, and if so, what should 
we measure, and how? A qualitative provotyping study 
Sander Hermsen1,2, Lieke Pijnenborg3 
1OnePlanet Research Centre, Precision Health and Nutrition Group, Wageningen, The 
Netherlands; 2Radboud University Medical Centre, Prevention Hub, Nijmegen, The 
Netherlands; 3Radboud University Nijmegen, The Netherlands 

Mental wellbeing is a growing concern for many young adults today. The design of digital 

products and services that could support young adults is hampered by a lack of knowledge 

about what constitutes mental wellbeing, and what design requirements exist for interven-

tions. This study applied a provotyping method to add to this knowledge. Results show that 

mental wellbeing is broader than hedonic and eudaimonic aspects, encompassing also so-

cial, psychosocial, health- and activity-related and relaxation-related aspects. Design re-

quirements for interventions that automatically register and provide feedback on mental 

wellbeing include tailoring of defining aspects to personal situations, algorithms that learn 

from user input, continuous and unobtrusive measurement, and minimalisation of burden. 

This research shows that using sensors and algorithms for mental wellbeing support for 

young adults is still in its early stages, and offers insights to inform next steps in design re-

search in this area. 

https://doi.org/10.21606/drs.2024.181 

Connecting sustainable and well-being-enhancing behaviors: Reflections 
through daily practices of young adults 
Michael Christopher Kowalski, JungKyoon Yoon 
Cornell University - Department of Human Centered Design 

An experience sampling study was conducted to further understand daily activities of 

young adults with implications for Environmentally Sustainable Behavior (SB) and Subjec-

tive Well-being (SWB) simultaneously. Studies on SB and SWB are present in established 

bodies of design research, though connection across these strands appears limited. Anal-

ysis of 209 survey responses from 27 participants showed that while many activities were 

reported with mutually positive outcomes for SB and SWB, when there was conflict, indi-

viduals were more likely to prioritize their own subjective well-being over environmental 
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sustainability. Activities that included designed products and environments that more 

readily supported SB and SWB without imposing an external conflict, and those that in-

cluded social bonding and sharing of resources led to more mutually positive outcomes. 

The findings present avenues for design researchers and practitioners in developing de-

signs that can address individuals’ well-being and environmentally sustainable behavior in 

a more positive and complimentary manner. 

https://doi.org/10.21606/drs.2024.386
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Reimagining Care through Evidence: Environment 

Empowering Through Design: Designing Inclusive Sheltered Workshop 
Environments for Trainees with Special Needs in Hong Kong 
Izzy Yi Jian1, Wanchun Ye2, Qiling Long2, Kin Wai Michael Siu2 
1Department of Social Science and Policy Studies, The Education University of Hong Kong; 
2Publilc Design Lab, School of Design, The Hong Kong Polytechnic University 

Intellectual disability (ID) affects approximately 1% of the global population, representing 

diverse support needs. Sheltered workshops in Hong Kong, as elsewhere, aim to maximise 

the potential of individuals with ID (trainees), acknowledging their equal rights to be full 

members of the community, though their needs are often overlooked in design research, 

and space constraints pose developmental challenges. This study conducts case analyses 

of sheltered workshops in Hong Kong and globally, focusing on spatial layouts, interior de-

sign, and developmental goals. User personas provide insights into the experiences of 

trainees and supervisors. This re-search proposes a comprehensive framework featuring 3 

aspects that contain 13 critical design variables for designing inclusive interior environ-

ments for sheltered workshops, emphasizing mixed-use spaces and adaptable furniture for 

flexible utili-ty in confined spaces. This framework guides the creation of inclusive, support-

ive environments for shelter workshops that respect and harness the unique abilities of 

trainees with special needs. 

https://doi.org/10.21606/drs.2024.316 
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Adopting a hospitality lens for designing mental healthcare at home 
Jeanne Sintic1,2,3, Josina Vink3, Mari Skoge4, Kristin Lie Romm4,5 
1Projekt, University of Nîmes, France; 2Design Departement, ENS Paris-Saclay, France; 
3Institute of Design, The Oslo School of Architecture and Design; 4Early Intervention in 
Psychosis Advisory Unit for South-East Norway, Division of Mental Health and Addiction, 
Oslo University Hospital, Oslo, Norway; 5Institute of Clinical Medicine, University of Oslo, 
0424 Oslo, Norway 

Increasingly, there is a shift toward bringing services that were originally provided in hospi-

tals into the home. Healthcare designers have been supporting this movement by designing 

medical devices and home care services. However, there is a risk that such shifts simply 

medicalize the home and erode the valuable informal practices of care that already occur 

there. Using a research through design approach, we adopted a hospitality lens to under-

stand the rituals of hosting at home and identify potential areas of hostility as mental health 

consultations enter the home in Norway. This research demonstrates the value of adopting 

a hospitality lens when designing healthcare at home and how mapping rituals can contrib-

ute to a reflexive practice for both healthcare designers and clinicians. 

https://doi.org/10.21606/drs.2024.457 

Indicators for evaluating service design inclusivity in the healthcare 
sector: A review of the literature 
Marco Petazzoni, Sabrina Bresciani 
Politecnico di Milano, Italy 

To foster a culture of inclusive care and patients-centred solutions in the healthcare sector, 

being able to assess the inclusivity of services is an essential step for enhancing the design 

and improvement of services. What are the key indicators of inclusive service design in the 

healthcare sector? Based on insights from the field of the built environment, a thematic 

analysis of the literature on service design in the context of healthcare, psychology, and 

public service design is conducted. Indicators extracted from the literature are structured 

into four categories: physical, sensorial, cognitive, and psycho-social, and according to two 

phases: service design and delivery. The resulting indicators, in conjunction with indicators 

from the EU Accessibility Act, can be utilized by designers as a comprehensive source of 

aspects for designing novel and existing services, and by scholars as a catalogue of indica-

tors for evidence-based inclusive design to reimagine the healthcare sector. 

https://doi.org/10.21606/drs.2024.891 

Can Simulated Nature be as Effective as Actual Nature in Promoting 
Health and Wellbeing in Healthcare Settings? 
Eun Yeong Choe 
The Hong Kong Polytechnic University, Hong Kong S.A.R. (China) 

Simulated nature has been widely implemented to healthcare settings to create spaces 

that promote positive emotional responses and support overall health and wellbeing. The 

notion of indirect experience refers to the integration of natural elements into the design of 

built environments to allow occupants to experience nature indirectly. However, the ques-

tion of whether simulated nature are satisfactory substitutes for actual nature has hardly 

been addressed. In this study, we examined whether the outcomes of Mindfulness-Based 
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Stress Reduction (MBSR) enhanced when it was carried out in simulated nature as opposed 

to actual one. Two focus groups provided information about participants’ experiences of 

MBSR in both types of exposures. We found that both nature settings boosted MBSR out-

comes. However, the actual nature resulted in greater increases in nature connectedness 

compared to the simulated nature. These findings demonstrate the potential value of both 

simulated and actual nature as settings for enhancing healthcare delivery. 

https://doi.org/10.21606/drs.2024.706 

Step-by-step: Using low-fidelity, physical prototypes of enabling 
technologies to gain feedback from clinicians, prior to older patients 
Johnell O. Brooks1, Casey F. Jenkins1, Stephanie L. Tanner3, Ian D. Walker1, Keith Evan 
Green2 
1Clemson University, United States of America; 2Cornell University, United States of 
America; 3Clinical Research Unit, Upstate, Prisma Health 

Designers of enabling technologies need a deep understanding of what patients want and 

need. But prototypes with working sensors and actuators may be far outside the experience 

of the vulnerable populations (e.g., older patients) targeted and may prove harmful to them, 

requiring a more cautious, “step-by-step” design approach. We report on how designers 

gain feedback from, before older patients, clinicians, using low-fidelity, full-scale proto-

types without electronics to anticipate how such patients will interact with full-functioning 

technologies. Three hypothetical patient-personas with varying degrees of injuries were de-

veloped with clinicians. Clinicians then offered feedback on the assistance needed from 

our assistive robotic furniture by their patients to complete tasks at home to maintain inde-

pendence. This design step was quick and effective in gaining meaningful feedback from 

clinicians who can speak for a wide range of patients in anticipation of studying interactions 

with older patients in a step-by-step process of design. 

https://doi.org/10.21606/drs.2024.355 

Exploring opportunities to design for decision-making in palliative care 
contexts: A rapid overview of recent literature reviews in healthcare and 
design fields 
Chenfei Yu, Michael Arnold Mages 
Northeastern University, College of Arts, Media and Design 

When facing serious illnesses, patients and their caregivers encounter complex decisions 

throughout the care journey. Assisting in these decision-making pro-cesses has been a 

longstanding topic in palliative medicine, however, healthcare providers still face chal-

lenges in practice. Design contributions to healthcare have emerged in recent years. This 

overview focuses on the past decades’ litera-ture reviews in healthcare and design fields, 

examining interventions that foster communication and enhance informed decision-mak-

ing in palliative care (PC), and investigating the design impacts in this context. This review 

of reviews uses thematic analysis to identify future opportunities for collaboration between 

de-sign and healthcare researchers to develop innovative interventions that address these 

issues in PC. The following themes were discussed: recommended practic-es, moments of 

conversation and caregiving, the dearth of design work, dissemi-nation, and implementa-

tion barriers. Findings urge more collaborations and bal-anced contributions from 

healthcare and design researchers in designing patient decision-making aids in PC. 
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https://doi.org/10.21606/drs.2024.1062 

Proposition of a user navigation program for an oncology clinic: 
Customizing patients’ journey through experience-based design 
Patricia R. Bohn1, Claudia de Souza Libanio2, Flavio Sanson Fogliatto1, Leandro Miletto 
Tonetto3 
1Universidade Federal Do Rio Grande Do Sul, Brazil; 2Universidade Federal de Ciencias da 
Saude de Porto Alegre, Brazil; 3Georgia Institute of Technology, United States 

The experience-based design (EBD) approach captures, measures, and improves user ex-

perience across their journey, aiming to establish efficient and friendly healthcare systems. 

In this study, the goal is to propose improvements for an outpatient oncology service 

through EBD. Methodologically, it involves a project-based EBD approach, rooted in co-de-

sign. Its implementation comprised data collection at two stages: (i) user journey’s map-

ping, and (ii) a codesign workshop with users. From the data analysis, we created a journey 

map describing users' interactions with the service, measured their experience and identi-

fied the critical points. For these points, a co-created solution was devised with the inten-

tion of enhancing the user experience within the service. We describe this solution as the 

"Navigation Program" and discuss how it facilitated the customization of the service’s 

user’s journey, leading to an improved overall experience. Our research addresses the gap 

in studies related to oncology services in developing countries. 

https://doi.org/10.21606/drs.2024.470 

Reimagining Care through Evidence: Technology 

Reimagining Care: Designing a Social Robot Companion for Alzheimer's 
Caregiving 
Kimberly Mitchell, Xiaopeng Zhao 
University of Tennessee Knoxville, United States of America 

The global rise in Alzheimer's and dementia cases is a growing concern due to an aging pop-

ulation and age-related health issues. By 2025, there will be 7.2 million individuals aged 65 

and older living with these conditions, an 11% increase. By 2040, the US will require a 235% 

increase in caregivers to meet the demand. While technology can't replace human care, it 

can ease the caregiving responsibilities. 

To address this, an interdisciplinary team collaborated with caregivers and those living with 

Alzheimer's to create an affordable social robot. This paper discusses the ethical consid-

erations, functionalities, and accessibility of the robot. The result is "FRED" (Friendly Robot 

to Ease Dementia), an AI-powered socially assistive robot with a dedicated caregiving app. 

FRED aims to alleviate the impending caregiving crisis, offering support to caregivers and 

improving the care quality for those with Alzheimer's and dementia. 

https://doi.org/10.21606/drs.2024.487 
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Virtual Reality for Assessment of Chronic Lower Back Pain in 
Physiotherapy - Task Selection, Design, and User Experience Evaluation 
Anders Lundström1, Patrik Björnfot1, William Sahlin1, Hiran Herath1, Lars Berglund2, Edit 
Strömbäck2 
1Department of Informatics, Umeå University, Sweden; 2Department of Community 
Medicine and Rehabilitation, Umeå University, Sweden 

Chronic low back pain (CLBP) presents a significant challenge in healthcare, re-quiring ef-

fective tools for rehabilitation and assessment. This study explores the use of virtual reality 

(VR) for assessment of physical function in patients with CLBP, and investigates how move-

ments and tasks can be designed for assessment purposes. The focus is on physiothera-

pists' perceptions of using VR regarding task design, feasibility, and user experience. We 

conducted three design workshops with physiotherapists and HCI researchers, and de-

signed three VR applications that we evaluated with six physiotherapy students. The study 

provides valuable insights into participants' perceptions and highlights promising and chal-

lenging aspects of using VR in physiotherapy assessment. We found the approach to be 

useful and have potential. However, additional focus is needed on task design, measures 

of physical function, and designing for body size diversity. This study lays the groundwork 

for designing physiotherapeutic assessment of patients with CLBP. 

https://doi.org/10.21606/drs.2024.1297 

Unified Patient Portal: engaging patients throughout the genetic testing 
journey 
Adriana Navarro-Sainz, Shama Huda, Regis Bectarte 
Natera, United States of America 

Patient Empowerment (PE) has increasingly gained popularity in shaping the framework of 

healthcare systems. We present a case study at Natera, where we designed a patient-cen-

tric portal aimed at fostering patient engagement throughout the genetic testing journey. 

Through a patient-centric approach, we present the design process of creating a portal for 

patients to take control over their genetic tests. This is followed by the user research we 

conducted utilizing cognitive walkthrough and think-aloud methodologies. This is then fol-

lowed by analyzing the data gathered through the user research conducted with organ 

health patients. We then conclude by presenting findings and outlining preliminary design 

implications. This research aims to shed light into the needs of patients for engaging with 

digital technology in the context of genetic testing. 

https://doi.org/10.21606/drs.2024.1133 

Preventing Diabetic Foot Ulcers With eHealth: Rethinking Digital 
CareInCo-design 
Deborah Pelders1, Roy Van Den Heuvel1,2, Mark Arts1, Ittay Mannheim3, Rens Brankaert1,2 
1Fontys University Of Applied Sciences; 2Eindhoven University of Technology; 3Ben Gurion 
University of the Negev 

The number of people with diabetes is projected to increase over the upcoming years, put-

ting pressure on care systems. Many patients with diabetes are at high risk of developing 

foot ulcers. These patients often struggle to relate to and monitor the health of their feet in 

everyday life. While eHealth technologies show promise in supporting self-management of 
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diabetes, their use is still limited in the context of diabetic feet. By following a design pro-

cess using co-design practices, we developed a suitable eHealth application that supports 

people in preventing diabetic foot complications. Through a participatory design approach, 

we uncovered 11 design requirements highlighting the importance of offering digital sup-

port when possible but enabling physical care when needed. We argue for a technology-

supported culture of care through simplified self-monitoring and direct contact with care 

professionals. Finally, we discuss implications for designing eHealth solutions by involving 

all relevant stakeholders. 

https://doi.org/10.21606/drs.2024.842 

Exploring app-based affective interactions for people with rheumatoid 
arthritis 
Lena Kühn, Laurens Boer, Jonas Fritsch 
IT University, Denmark 

The mental and emotional burden of living with a chronic disease, such as Rheumatoid Ar-

thritis (RA), calls for a better understanding of how we can support people in coping through 

affectively designed healthcare technologies. This paper presents findings from an ongoing 

research project concerned with redesigning an existing self-tracking app towards better 

supporting affective dimensions of living with RA. On the basis of an exploratory, interven-

tion-based design study, we present three overall affective needs feeding into three design 

opportunities for cultivating affective and emotional dimensions in the redesign of the app; 

1) creating a digital room for emotional response, 2) offering a space for mindfulness and 

3) helping people to own their RA story. Our results emphasize the need for HCI and design 

researchers to approach the design of healthcare technology holistically, which includes 

exploring affective interactions that empower people to develop more sustainable coping 

strategies. 

https://doi.org/10.21606/drs.2024.895 

Co-Design of a Loneliness Monitoring System with Older People and 
Stakeholders 
Freya Probst, Wei Liu 
King's College London, Department of Engineering, London, United Kingdom 

Loneliness in later life has been associated with frailty and earlier mortality. Sensor-based 

monitoring systems aim to help identify and prevent more severe forms of social isolation 

and loneliness at old age. The technological development requires an understanding how 

to reach acceptance and usefulness of the proposed technology in the wider system by 

involving those it affects. In this co-design study, we engage people that experienced lone-

liness after the age of 65 and stakeholders to collaboratively design a loneliness monitoring 

system that is embedded in wearables and smart home furniture. Such involvement will 

help inform the technology design at early stages. This paper contributes to literature on 

loneliness monitoring systems for older people that has lacked people and stakeholder in-

volvement and a human-centered approach to design. We present found requirements for 

the positioning of sensors, symptoms and objects associated with loneliness, and recom-

mendations for greater detection accuracy. 

https://doi.org/10.21606/drs.2024.545 
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Reimagining Care through Evidence: Culture and Strategy 

Mapping patient-centered design practices and actors within stakeholder 
networks to reimagine healthcare 
Estefania Ciliotta Chehade1, Michael Arnold Mages1, Heni Govindbhai Bhungalia1, 
Shannon Haley1, Uri Seitz1, Miso Kim1, Paolo Ciuccarelli1, Stefano Maffei2, Beatrice Villari2, 
Massimo Bianchini2 
1Northeastern University, Center for Design, United States of America; 2Politecnico di 
Milano, Italy 

Patient-centeredness is advocated as a key ethical factor when designing healthcare arti-

facts, practices, and systems. Centeredness is constructed within particular cultural con-

texts and co-produced through performance by various actors within the encompassing 

system. In this paper, we seek to identify “patient-centeredness” by comparing two differ-

ent ecosystems, the US and Italy, by systematically mapping cases and projects that claim 

to have been designed through a patient-centered approach. By systematically mapping 

the projects and their network of stakeholders, we developed a set of ecosystem categori-

zations that allowed for comparison between locations, distilling patient-centered values, 

projects, actors and organizations that seem to be leading patient-centered innovation. We 

describe how patient-centered values are embedded in real-life projects in the healthcare 

industry identifying exemplary cases and gaps for reimagining the future of care. 

https://doi.org/10.21606/drs.2024.629 

Fostering a Patient-led Culture of Care Through Data Physicalization: A 
Design Approach to Create Awareness and Promote Data Collection on 
Antimicrobial Resistance 
Ginevra Terenghi1,2, Serena Cangiano1, Antonella Autuori1, Cristina Margarida Corti1 
1SUPSI University of Applied Sciences and Arts of Southern Switzerland; 2Brunel University 
London, United Kingdom 

The paradigm shift in healthcare delivery models is leading to individuals assuming greater 

responsibilities and control, as the agency is moving from doctor-centric to patient-centric. 

To foster a patient-led culture of care, health and data literacy are essential, especially in 

the context of global challenges, where citizen awareness is fundamental to play actively 

in co-creating knowledge. This paper outlines a methodological approach and the out-

comes of a design research project focused on promoting engagement and literacy to fa-

cilitate citizen and patient participation in addressing the antimicrobial resistance threat. 

The approach is tested in the format of an experimental workshop, inspired by the proce-

dure of the antibiogram. Data physicalization modalities are considered to promote literacy 

in healthcare and involve citizens in data collection practices to explain the scientific phe-

nomenon of AMR, engage non-experts in understanding antibiotic functionalities and share 

personal information related to consumption behaviours. 

https://doi.org/10.21606/drs.2024.419 
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Embedding Ethics in Practice: Preempting Ethical Issues in the Field by 
Reflecting on the Methodology of Shadowing Within Cancer Care 
Services. 
Erika Renedo Illaguerri1, Yeray Sañudo1, Laura Hartman2, Marieke Bak3, Jorge Sierra-Pérez1 
1Department of Design and Manufacturing Engineering, University of Zaragoza; 2Erasmus 
Medical Center; 3Technische Universität München 

Designers have been conducting research within healthcare with a limited ethical reflec-

tions, only considering aspects to get the approval from the corresponding ethics commit-

tee. That fails to reflect on the issues that may arise during fieldwork (ethics in the field), 

especially since designs involvement is precisely to understand intangible aspects such as 

personal values and experiences. In view of this and responding to the DRS 2022 conversa-

tion on Design+Ethics, we explore the knowledge gap in the intersection of ethics, design 

and healthcare, and present a case study in the context of service design within oncology 

carepath. Upon reviewing the existing literature, we identify a set of ethical principles and 

use them to redefine the tools and protocols we plan to use in our service exploration, dur-

ing shadowing specifically. Our paper responds to the need of bridging procedural ethics in 

the field, by anticipating and reflecting on ethical dilemmas and issues. 

https://doi.org/10.21606/drs.2024.959 

Co-diagnosed: A multi-disciplinary workshop reimagining cultures of 
care for medical and mental health 
Valerie Greer1, Emily Johnson2, Virginia Pankey3, Jack Burton1 
1University of Utah; 2Perkins and Will; 3HOK 

This paper focuses on places of healing for co-diagnosed patients who suffer from both 

mental and medical illnesses. Comorbidity is recognized as a growing concern yet there is 

little prece-dent in the healthcare industry for designing spaces that respond to needs of 

patients who re-quire hospitalization for medical conditions, and who simultaneously suf-

fer mental health disor-ders. To explore this problem, we created a workshop to engage 

healthcare providers, adminis-trators and healthcare architects with undergraduate and 

graduate students in art, architecture, visual communications and urban design. Our goal 

was to identify issues that must be ad-dressed through the lens of patients and providers, 

and to generate design concepts for this largely unprecedented space type. Lived experi-

ences of doctors, nurses and healthcare designers were central to guiding the design in-

vestigation. Insights from the workshop create pathways for future research and industry 

application that prioritize cultures of care for co-diagnosed pa-tients and caregivers. 

https://doi.org/10.21606/drs.2024.471 

Enhancing healthcare experiences for people with visual impairments: A 
systematic literature review on the benefits of user-centered design 
Lucas Vicente Becker1, Cláudia de Souza Libânio1, Leandro Miletto Tonetto2 
1Universidade Federal de Ciências da Saúde de Porto Alegre, Brazil; 2Georgia Institute of 
Technology, United States 

The pursuit of equity in access to healthcare services for people with visual impairments 

has been a persistent challenge attributed to comorbidities, as well as physical and attitu-

dinal barriers. The incompatibility of guidelines and practices within health systems leads 
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to complex interactions between users and services. Through this systematic literature re-

view, we aimed to explore the potential of User-Centered Design to enhance user experi-

ences for the visually impaired within health systems. We surveyed peer-reviewed journal 

papers published between 2013 and 2023 on Pubmed, Science Direct, Scopus, and Web of 

Science. We identified fourteen studies, primarily focusing on projects aimed at under-

standing the challenges faced by individuals with visual impairments to improve accessi-

bility and usability. User involvement is a pivotal aspect of most projects. The studies 

clearly demonstrate the potential of User-Centered Design to provide better experiences 

for these users. 

https://doi.org/10.21606/drs.2024.671 

A Systematic Review of People-centred Healthcare Services for People 
with Arthritis 
Yaohan Xing, Mersha Aftab, Joanne Brooke 
Birmingham City University, United Kingdom 

The aim of this paper is to explore the practice of people-centred design using design think-

ing in healthcare for people with arthritis. People-centred design has significantly pro-

gressed in the healthcare industry, including the management of arthritis. This paper re-

ports a systematic review following the Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) Framework. It explores the research and practice in the per-

son-centred design of healthcare services for people with arthritis. Six databases were 

searched: Scopus, Web of Science, Medline, PubMed, Psych info, and Cinahl. Inclusion 

criteria included service for the management of arthritis, written in English and published 

between 2011 and 2023. A total of 27 articles were included in the review. This is part of a 

dual-disciplinary doctoral study illustrating healthcare services for people with arthritis and 

potential improvements in people-centred design guided by design thinking. 

https://doi.org/10.21606/drs.2024.646 
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Digital Tools for Healthy Cities 

Developing A Tool To Empower The Disempowered: The Components Of 
The Feeling Of Home 
Eszter Hegymegi1, Victoria Haines1, Rebecca Cain1, Antonia Liguori2 
1Loughborough University, United Kingdom; 2Teesside University, United Kingdom 

The rate of homelessness is rising, resulting in a need for better-designed services to sup-

port those affected. Building on the sector's acknowledgement that personalised support 

is needed to reverse this trend and based on the psychological concept of the emotional 

home, we propose a tool that helps those experiencing housing issues feel empowered to 

better express their housing needs to support teams. The tool breaks down the complex 

concept of 'home' into tangible components of the feeling of home, developed through 

qualitative studies. Here, we discuss the process of working in partnership with a local 

charitable service provider to refine the components, and we present the tool's initial as-

sessment and potential to mitigate the inherited power dynamics in a situation where help 

is provided for vulnerable individuals. This research will be helpful to those involved in the 

design of services to support vulnerable people affected. 

https://doi.org/10.21606/drs.2024.321 

How Can We Measure Human Cognition and Emotion for Human Centric 
Design in Interior Urban Spaces? 
Hee Sun Choi, Gerhard Bruyns, Wang Zhang, Tian Cheng, Saijal Sharma 
The Polytechnic University of Hong Kong, Hong Kong S.A.R. (China) 
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Understanding the impact on individuals and the socio-psychological effects of residing in 

continuously developed high-rise and densely populated urban areas is a crucial part of 

assessing the quality of interior spaces, particularly in how this may feed into a human-

centred urban design process. This research offers a novel, neuro-scientific research ap-

proach using functional magnetic resonance imaging (fMRI) to establish a connection be-

tween emotions and the spatial conditions of urban environments. The study utilises data 

collected through fMRI to shed light on the intricate relationship between urban design and 

psychological well-being, underscoring the value of incorporating neuroscientific ap-

proaches into urban studies. By unraveling cognition patterns associated with different 

emotions, the findings advocate for the leveraging of these insights to improve urban liva-

bility and ensure that design practices are centered around human experiences. 

https://doi.org/10.21606/drs.2024.293 

Show me what you mean: The case for easy-to-use 3D visualizations of 
the built environment 
Noelyn Stephens, Juan Salamanca 
University of Illinois at Urbana Champaign, United States of America 

Visual communication, particularly realistic visualization, has been found to be effective 

for facilitating constructive discussion on issues related to the built environment. Here, we 

make the case that a browser-based, intuitively designed 3D visualization interface could 

widen access to such approaches increasing opportunities for co-creation. Using this type 

of easy-to-access tool could allow community members to own the process of creating a 

shared vision for their city. 

https://doi.org/10.21606/drs.2024.399 

Exploring travel demands in vertical cities: A collaborative design and 
user behavior experiment using Minecraft 
Mengshi Yang1, Ruochen Hu2, Tanhao Gao1, Hongtao Zhou1 
1Shanghai International College of Design and Innovation, TongJi University; 2Academy of 
Art & Design, Tsinghua University 

The rapid expansion of modern cities has created an urgent need to explore innovative ap-

proaches to development to address sustainability challenges. Vertical cities are one of the 

potential solutions to optimize the lives of residents by using space efficiently and intro-

ducing advanced transportation. Leveraging Minecraft's multiplayer online game, we con-

structed a prototype multi-level city and conducted a behavioral simulation experiment. In 

this experiment, 30 participants devoted over 5,000 hours to creation, experience, and ob-

servation. This study investigates the viability of Minecraft as a collaborative design and be-

havioral research platform, focusing on constructing vertical cities and exploring their 

travel needs. It represents a novel approach in multi-user collaborative experimentation 

through a gaming platform, marks a new attempt in the field of collaborative design and 

behavioral analysis. 

https://doi.org/10.21606/drs.2024.283 
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Issues in future autonomous public transport solu-tions for children with 
intellectual disabilities 
Johan Blomkvist1, Mattias Forsblad1, Henrik Danielsson1, Mattias Arvola1, Mikael Wiberg2 
1Linköping University, Sweden; 2Umeå University, Sweden 

Public transportation in urban environments should be inclusive and accessible to offer 

this service for all people. This research aims to identify issues in the devel-opment of au-

tonomous shuttle services in future public transportation systems for children with intel-

lectual disabilities. An issue-based information system (IBIS) anal-ysis was retrospectively 

conducted based on a concept generation phase. Four con-cepts were evaluated by five 

experts. The findings show that the main tensions in this context can be categorized as in-

teraction, physical, and independence. Interac-tive elements can both create value and 

lead to confusion for the target group. The physical design of concepts affects feasibility, 

viability, and perception. Independ-ence is a desired quality for the target group but often 

comes at a price of less in-dependence for other stakeholders such as family members. 

Finally, the study sug-gests that there are tensions between the qualities of integrity, cog-

nition, and user experience. 

https://doi.org/10.21606/drs.2024.758 

Healthy Cities & Communities 

Using Living Labs To Engage Communities And Stakeholders In The 
Development And Knowledge Exchange Of Urban Health And Sanitation 
Solutions In The Global South 
Emmanuel Tsekleves1, Roger Pickup2, Manoj Roy3 
1ImaginationLancaster, Lancaster University, United Kingdom; 2Faculty of Health and 
Medicine, Lancaster University, United Kingdom; 3Lancaster Environment Centre, 
Lancaster University, Lancaster, UK 

Engaging communities and stakeholders in developing user-centred urban health solu-

tions, whilst linking the research to their own development, pose major challenges for de-

sign researchers working in the Global South. In a number of circular sanitation projects in 

a community school in Ghana, we co-designed and installed an anaerobic digester deliver-

ing electricity and sanitation improvements. To enhance impact we developed and pilot-

tested a Living and physical Lab design approach. One project focussed on hand hygiene. 

We introduced students to ‘making the invisible visible’ by visualising microbes from their 

hands and assessing handwashing effects. Our findings suggest that visualisation of mi-

crobes not normally apparent to school children raised their awareness and prompted 

communication to peers and family. Building change agent capacity through community 

engagement like Living Labs can promote sustainable development in the community. De-

sign researchers should further explore schoolchildren’s potential as home and commu-

nity change agents. 

https://doi.org/10.21606/drs.2024.229 
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Empowering urban wellbeing and biodiversity through design-driven 
citymaking 
Laura Cipriani, Francesca Foglieni, Francesco Leoni, Stefano Maffei 
Politecnico di Milano Department of Design, Italy 

This paper presents a practice-based account of the roles that design can play in the reali-

zation of a biodiversity-driven approach to citymaking, specifically as part of urban regen-

eration. The authors first retrace the evolving relationship between design and citymaking 

in light of contemporary urban regeneration challenges, to identify the potential roles de-

sign can play in these contexts. Urban biodiversity is then explored as a factor relevant to 

urban well-being, ecosystem services, and proactive citizenship, clustering the types of ac-

tions that can support a biodiversity-sensitive urban regeneration. Following these prem-

ises, a portfolio of initiatives centered on urban biodiversity within a large-scale urban re-

generation project in Milan (Italy) is presented to exemplify how design-led interventions 

can favor the urban natural environment. From these insights, the authors reflect on how 

designers can work with urban biodiversity to drive sustainable practices while re-estab-

lishing people’s relationship with nature and empowering communities' participation in ur-

ban transformation. 

https://doi.org/10.21606/drs.2024.814 

Speculative design positions on future liveable cities 
Leigh-Anne Hepburn, Emrah Baki Ulas, Densil Cabrera, Clare Cooper, Phillip Gough, 
Kazjon Grace, Luke Hespanhol, Marius Hoggenmueller, Wenye Hu, Kiran Ijaz, Yaron 
Meron, Andres Pinilla, Callum Parker, Ricardo Sosa, Yasemin Tekmen Araci, Jody Watts, 
Bow Wu, Mariana Zafeirakopoulos, Rohan Lulham 
University of Sydney, Australia 

Designing for future liveable cities demands a spectrum of perspectives, each responding 

in some way to global and local challenges, from climate change to safe housing. However, 

enabling spaces for often juxtaposed, contradictory and cooperative voices, both hopeful 

and cautionary, can be challenging. This paper is a first step in harnessing pluralistic ex-

pression through design fiction as an approach to speculating on design’s role in future 

liveable cities. In presenting individual speculative positions, authors attempt to reconcile 

their personal experiences, disciplinary expertise, and vision. This collective voice repre-

sents disciplinary diversity including – but not limited to – artificial intelligence, co-design, 

interaction design, strategic design, life-centred design, and industrial and graphic design. 

In presenting each position and a subsequent discussion of emerging themes, we seek to 

invite conversations on future design practice, education, and research, and encourage the 

design community to consider new approaches to for collaboratively imagining future live-

able cities. 

https://doi.org/10.21606/drs.2024.833 

If This Street Was Ours: Provoking the Reimagination of the City as a 
Democratic Space 
Gheysa Prado1, Marco Mazzarotto2 
1Federal University of Paraná, Brazil; 2Federal University of Technology - Paraná, Brazil 
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This paper revisits the event ‘se essa rua fosse nossa’ (if this street was ours) held in 2014, 

in Curitiba, Brazil, that aimed to provoke, discuss, and propose new ways of thinking and 

designing the public spaces in the city so they can be more open, accessible, inclusive, and 

democratic. With the perspective of a decade, the goal is to analyze its positive outcomes 

in the city, then, and in the present moment. The event consisted of a series of critical and 

creative activities. Its closure was a pop-up parklet that occupied half a block using urban 

furniture resulting from one of the workshops. We discuss the event and its outcomes 

through the light of design activism and critical design. Beyond the local impact, we believe 

that sharing our results of reimagining public spaces can contribute to the theoretical dis-

cussions around the topic, additionally inspiring people to take action. 

https://doi.org/10.21606/drs.2024.337 

Research on the relationship between urban green spaces, perceptual 
dimensions, and psychological restoration among students: A case study 
of different landscape types 
Haixia Liao, Xuefei Lin, Yingjun Zhu 
Hunan Agricultural University 

With the rapid development of society and the increasing pressure on education, campus 

psychological issues have become more prominent. Previous studies have demonstrated 

the positive effects of natural environments on mental health. However, research on cam-

pus landscape environments has primarily focused on the impact of campus facilities on 

student health, neglecting the degree of openness of natural land-scape spaces. This study 

utilized virtual reality technology to simulate campus green landscape spaces with differ-

ent degrees of openness and explored the influence of these different spaces on individual 

psychological recovery. The results indicate that the degree of openness of campus green 

spaces significantly affects people's prefer-ences and perceptions of psychological recov-

ery. Additionally, people's preferences are influenced by serene, species, and natural ele-

ments. Therefore, promoting psycho-logical recovery among students can be facilitated by 

creating scenic viewing and rest areas in campus environments, introducing beloved natu-

ral elements, and creating semi-open landscape spaces. 

https://doi.org/10.21606/drs.2024.793
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Re-imagining Design Approaches for Balance 

Exploring the role of design in the new product development process 
towards circular business innovation: Systematic literature review and 
future directions 
Benedetta Rotondo, Venanzio Arquilla 
Politecnico di Milano, Italy 

To safeguard our planet from the threats of resource depletion, pollution and climate 

change, a fundamental change in our production, consumption and lifestyle choices is re-

quired. Companies and designers play a central role in this transformation and are called 

to action by implementing New Product Development (NPD) processes for sustainable in-

novation. 

This systematic literature review investigates the intersection between product design, new 

product development process and sustainability, addressing critical questions: How does 

design influence the NPD process, driving companies towards circular innovation? What 

circular design practices have been integrated into NPD processes and how? 

The study provides a comprehensive examination of circular design techniques, exploring 

their strengths, limitations and obstacles to widespread adoption. Furthermore, the analy-

sis charts a path for future research efforts, outlining directions that seek to harmonise NPD 

design processes with the circular economy, ensuring a balanced and sustainable ap-

proach to business innovation. 

https://doi.org/10.21606/drs.2024.492 
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Learning from Circularity Manifestos. Crafting designerly circular 
approaches for the upholstered furniture sector 
Patrizia Bolzan, Massimo Bianchini, Stefano Maffei 
Department of Design, Politecnico di Milano, Italy 

Product innovation progressively embraces a sustainable and systemic approach, known 

as Design for Sustainability, driven by economic, environmental, socio-cultural, and behav-

ioral insights. Nevertheless, transitioning to circularity within upholstered furniture Prod-

uct-Service Systems and fostering cultural awareness remains a complex endeavor. The 

paper focuses on the role of Circularity Manifestos as cultural drivers in creating public 

awareness and behavioral change. It begins by analyzing existing cases to uncover the 

manifestos' underlying meaning, logic, and communication strategies for promoting and 

implementing circular innovation practices. These findings are subsequently compared 

with established theories and approaches through a comprehensive literature review and 

case analysis, revealing potential links between conceptual frameworks and practical cir-

cular strategies. This investigation targets the upholstered furniture sector, characterized 

by significant circularity challenges. It demands a comprehensive design approach guided 

by designers' expertise in balancing proactive behavioral change with a systemic Design for 

Sustainability approach. 

https://doi.org/10.21606/drs.2024.816 

Learning from the past: How to apply the circular economy practices of 
Japan’s Edo period to modern society 
Ying Zhong, Takashi Fujimoto, Shuji Soga, Masakazu Yagi, Masahide Ban, Toshiki Ohori, 
Shoichi Kanzaki 
Hitachi, Ltd., Japan 

Japan's Edo society (1603-1868) is often referred to as the 'ultimate circular society' and 

even offers valuable lessons for the modern circular economy. However, Edo practices 

cannot be directly applied to the modern world due to differences in past and present social 

conditions. This research aimed to apply Edo practices to modern society through the fol-

lowing steps. First, we constructed a hypothetical model of the Edo circular economy to 

show how social factors fostered Edo people's mentalities and behaviors for recycling and 

reusing. Second, using this model as an analytical framework, we examined modern circu-

lar economy practices to understand the differences and similarities between the past and 

the present. Third, based on this understanding, we developed a pattern language to help 

reproduce Edo's circular model in modern society. The patterns were used in a workshop 

and validated as effective for generating ideas to improve the circularity of modern prod-

ucts. 

https://doi.org/10.21606/drs.2024.753 

Repositioning design as the new attractor in sustainability 
Clee Zhuo Wang1, Yiying Wu2, Laurent Gutierrez1 
1Hong Kong Polytechnic University; 2University of Sydney 

Design’s increasing participation in sustainability raises questions on what sustainability it 

serves and how. Contextualized in a cartography of sustainability discourse and its four ty-

pologies, we establish that design’s efforts on sustainability to date are largely affiliated to 



 

 

66 

the mainstream socio-technological pathway, a continuation of the modernization project 

deepening the crises. This affiliation, while granting design access to the increasingly active 

field of sustainability, risks reducing its versatile epistemology to amusing representation. 

Drawing from Human-Nature Relationships (HNR) research, we propose the utilization of 

the "sustainability space" as an analytical tool. The processual, embodied, and affective 

qualities inherent in design are evident in the reconfigured "sustainability space". This ana-

lytical lens highlights the unique potential design practice and research holds in becoming 

a new attractor for an alternative path of sustainability transformation. We offer three re-

search directions and provide key theoretical repertoires for this emerging research 

agenda. 

https://doi.org/10.21606/drs.2024.693 

Should we re-frame Sustainable Interaction Design? Towards a more 
holistic sustainability “in designing” 
Nicola Besana 
Politecnico di Milano, Italy 

This essay presents the findings of an exploratory literature review on the evo-lution of Sus-

tainable Interaction Design (SID). Historically, SID has referred to Blevis’s principles of 

"sustainability through design", related to behavioural change, and "sustainability in de-

sign" with a predominant focus on environmental sustainability. However, a significant par-

adigm shift in the field urges to encompass a third "sustainability in designing" dimension, 

related more to the design process as emphasised by scholars, now offering methodologi-

cal guidelines to create sustainable interactions. The study proposes an updated frame of 

SID starting from its first definitions. Secondly, if environmental sustainability remains cru-

cial, it is no longer considered - by scholars - sufficient to advance sustainable develop-

ment goals without incorporating the social-economic dimensions. By bridging the gap be-

tween SID’s principles, this paper reflects upon how holistically involving these additional 

dimensions in multiple design process stages will contribute to addressing environmental 

quality alongside social equity and economic prosperity. 

https://doi.org/10.21606/drs.2024.1314 

Reframing radical innovation in pursuit of sustainable futures 
Timothy Cook, Leigh-Anne Hepburn 
University of Sydney, Australia 

Innovation affords us modern lifestyles filled with advanced technology and social struc-

tures; however, such development comes at a significant cost to the planet, posing an ex-

istential threat to humanity. In our highly complex and networked world, there is an urgency 

to achieve more sustainable, just and resilient futures. As design seeks to drive sustainable 

and systemic change, what is the role of radical innovation? And what do we want it to be? 

This study revisits and reframes the somewhat ambiguous concept of ‘radical innovation’ 

to broaden our understanding of its role, impact, and potential. We present a machine-

learning-enabled literature review of top-ranking design journals over the past 10 years, ex-

amining radical innovation across 37 design research papers. While literature frames radi-

cal innovation through a technical and process-orientated lens, we advocate for embracing 

radical innovation as a deeply human endeavor. Our results highlight opportunities to ena-

ble more radical transformations through innovation. 
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https://doi.org/10.21606/drs.2024.756 

Re-imagining Design Practices for Balance 

Reflections on the Usefulness and Limitations of Tools for Life-Centred 
Design 
Martin Tomitsch1,2, Katharina Clasen2, Estela Duhart2, Damien Lutz2 
1University of Technology Sydney, Australia; 2Life-centered Design Collective 

Life-centred design decenters humans and considers all life and the far-reaching impacts 

of design decisions. However, little is known about the application of life-centred design 

tools in practice and their usefulness and limitations for considering more-than-human 

perspectives. To address this gap, we carried out a series of workshops, reporting on find-

ings from a first-person study involving one design academic and three design practition-

ers. Using a popular flat-pack chair as a case study, we generatively identified and applied 

four tools: systems maps, actant maps, product lifecycle maps and behavioural impact 

canvas. We found that the tools provided a structured approach for practising systems 

thinking, identifying human and non-human actors, understanding their interconnected-

ness, and surfacing gaps in the team’s knowledge. Based on the findings, the paper pro-

poses a process for implementing life-centred design tools in design projects. 

https://doi.org/10.21606/drs.2024.724 

A Theory Instrument for reimagining embodied practices 
Ayşe Özge Ağça1, Jelle van Dijk2, Jacob Buur3, Harun Kaygan4 
1University of Southern Denmark, Denmark; 2University of Twente, The Netherlands; 
3University of Southern Denmark, Denmark; 4University of Southern Denmark, Denmark 

Embodied Sensemaking Theory describes how people make sense in ongoing interactions 

with the social and material world. It has potential in projects aimed at changing embodied 

practices. However, designers often find it challenging to use this complex theory. We build 

on recent research on tangible ‘Theory Instruments’ for designers. We designed a Theory 

Instrument for embodied sensemaking with design students who design for social interac-

tions and with young people who investigate their energy consumption. Our analysis of 12 

experimental sessions shows how Embodied Sensemaking Theory helps reimagine human 

practices towards more sustainable futures. Our contribution is two-fold: We show that ex-

periential actions (e.g. weaving lines, shaping textiles, wearing bodybands), rather than the 

tangible things as such, can represent theory key-aspects in use. We develop a logic of how 

to disentangle the complexity of lifeworld, socially situated practices, skills and af-

fordances, action-perception couplings, rules and signs. 

https://doi.org/10.21606/drs.2024.526 

Activating key principles of systemic design through exploratory 
prototyping 
Maria Vitaller del Olmo, Nicola Morelli, Amalia De Götzen, Luca Simeone 
Aalborg University (Copenhagen), Denmark 
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Working towards sustainable futures demands competencies and methodologies that sup-

port system thinking and action. While prototyping has been designated as a promising 

method to facilitate complex systemic design processes, studies proving this potential are 

scarce, and scholars call for a shift in the definition and use of traditional prototyping when 

applied in design processes targeting complex systems. This paper describes the observed 

contributions of exploratory prototyping in the emergence of systemic design principles. 

Results from three systemic design workshops illustrate the role that exploratory prototyp-

ing played in the understanding and framing stages of design processes targeting complex 

systems, particularly in the appreciation of the systems' complexity, the recognition of in-

terdependence relationships among its elements, and the framing of the system's bound-

aries to set the systems' new vision. Our findings contribute to envisioning new definitions 

and uses of prototyping to respond to the demands of the systemic design practice. 

https://doi.org/10.21606/drs.2024.754 

Transitions to Multispecies Futures in the Design Classroom 
İdil Gaziulusoy, Eeva Berglund 
NODUS Sustainable Design Research Group, Department of Design, School of Arts, 
Architecture and Design, Aalto University, Finland 

Sustainability Transitions and Futures is a mandatory course of the Creative Sus-tainability 

master’s program in the Department of Design of Aalto University de-livered jointly by the 

co-authors. It aims to provide a basic understanding of how sustainability transitions pro-

jects unfold in practice and the ways through which designers can contribute to these pro-

jects as part of interdisciplinary teams. For two consecutive years, we focused on multi-

species sustainability. We have pro-vided the students with the necessary theoretical and 

critical lenses through a curated selection of guest lectures from fields including law, phi-

losophy, urban ecology and planning. For the practical part, the students in groups reimag-

ined the Aalto University campus in the year 2050 as a multispecies campus and de-

veloped pathways to demonstrate how their visions can become anchors for re-directing 

campus development plans. This paper reflects on our experience and provides pointers 

for systems change-related courses to engage with post-anthropocentric future-making. 

https://doi.org/10.21606/drs.2024.781 

Starting from scraps: Design reuse assessment of waste materials 
Nikoline Sander1, Linda N. Laursen1, Brian Lau Verndal Bak1, Emil Damgaard-Møller2 
1Aalborg University, Denmark; 2Danish Technological Institute 

Material waste from manufacturing poses substantial challenges. European companies 

generate more than 2.2 billion tons of waste annually. The utilization of already circulating 

resources plays a vital part in reducing the use of raw materials. The state-of-the-art meth-

odology for designing from waste outlines a linear process with three phases: optimization, 

analysis, and design. However, there is limited understanding of the critical leap from anal-

ysis to designing with waste. Considering the co-evolutionary nature of design activity, it 

may not be efficient to separate these stages. In fact, research states design outcome is 

improved when problem-solution co-evolve. This study examines the process of design 

material assessment performed by industrial designers and technical experts. Through ob-

servations and participatory questioning of 13 cases of waste assessment from different 

industries, we examine and identify four modes of inquiry: 1) primary material sorting, 2) 
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understanding material potentials, 3) identifying areas of application, and 4) value-ranking 

utilizations. 

https://doi.org/10.21606/drs.2024.888
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7 Co-design towards Positive Change 

Session chairs 
Gubing Wang and Haiou Zhu 

Editorial 
Gubing Wang and Haiou Zhu 
https://doi.org/10.21606/drs.2024.153 

Co-design for Behavior Change I: Communities & Public 
Space 

Transforming food waste into natural pigments: Raising community 
school awareness of food waste recycling opportunities through co-
design methods 
Yoon Jung Choi1, Hiromi Okumura1, Brook Kennedy1, Chang Hee Lee2, Avery Gendell1 
1Virginia Polytechnic Institute and State University, United States of America; 2Korea 
Advanced Institute of Science & Technology, Republic of Korea 

In a world grappling with ongoing food scarcity, the issue of food waste in US school cafe-

terias remains a pressing concern, often without sufficient attention given to recycling. 

School communities play a pivotal role in shaping behaviors, as individuals are significantly 

influenced by their peers' actions and opinions, making them more open to positive rein-

forcement. This research explores design opportunity to raise awareness and encourage 

food waste recycling behaviors through a co-design approach. Students are invited to par-

ticipate in the interactive exhibitions, where they learn and provide feedback about the pig-

ment-making process from food waste using a toolkit for art painting. Through sharing their 

experiences, students help spread awareness and foster a commitment to recycling be-

haviors among their peers. Engaging students as active participants in these activities 

shows promise as a strategy to increase awareness of food waste recycling opportunities 

and empower school communities to support circular food systems. 

https://doi.org/10.21606/drs.2024.240 

Towards Empowering Cohousing Communities: Finding Balance with a 
Group of Users-clients Throughout the Architectural Process 
Audrey Mertens, Louise Coniasse, Catherine Elsen 
University of Liège, Belgium 
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This paper explores the evolving role of architects in cohousing projects in response to en-

vironmental, economic, and social challenges. This research incorporates insights from 

semi-structured interviews in three Belgian case studies. The foundations and values of co-

housing communities are tackled, highlighting shifts in architects' roles and challenges in 

working with groups of user-clients. In these cohousing processes, we found that the rep-

resentatives of these user-client groups may not always share the full breadth of their ne-

gotiations with architects. Architects seem to miss out on some of the nuances, and some 

participants found that this approach left their voices unheard. Amidst pragmatic concerns 

and other value-based issues, this paper reimagines some aspects of the ar-chitects’ role 

in cohousing projects. This paper aims to help architects balance stakeholders’ viewpoints 

within budget, timeline, practicality, and values constraints. 

https://doi.org/10.21606/drs.2024.462 

A third place as a space to foster citizen participation and their 
empowerment: The case of “La Ruche à Projets” 
Louise Masciarelli, Maxim Lamirande, Isabelle Dalimier, Audrey Mertens, Catherine Elsen, 
Clémentine Schelings 
University of Liège 

This exploratory qualitative research underlines architectural properties of a res-idential 

house that was repurposed as a temporary creative space. Findings were compared 

against existing theory on third places (particularly creative spaces) and their relationship 

with citizen participation, empowerment, and social change. Overall, the “homey” charac-

ter creates a sense of belonging and occu-pants seem eager to decorate and furnish with 

personal effects. Findings reveal tensions between large open and smaller closed spaces 

to reflect on how flow, accessibility, occupancy, and intimacy are affected. Occupant be-

haviors lead to wonder about the tensions between community, codesign, empowerment, 

and ownership. Findings help question how temporary third places could play a role in the 

design of new creative spaces. Further insights could lead to explore be-yond interior ar-

chitectural properties and consider how the outer shell and loca-tion of a building influence 

community participation, or how successful recruit-ment is impacted by the community’s 

personal social networks. 

https://doi.org/10.21606/drs.2024.543 

Co-design under the Bauhaus of the Seas Light-house Project: a New 
European Bauhaus case study in Lisbon and Oeiras 
Cristiano Pedroso-Roussado1, Nicholas B. Torretta1, Frederico Duarte1,2, Luisa Seixas1,3, 
Mariana Pestana1, Yacooba Labs Lda4, Redcatpig Lda5, Ann Light6,7, Nuno Nunes1 
1ITI / LARSyS, Instituto Superior Técnico – U. Lisbon, Portugal; 2Faculdade de Belas Artes – 
U. Lisbon, Portugal; 3IHC, Faculdade de Ciências Sociais e Humanas – U.N. Lisbon, 
Portugal; 4yacoobalabs.com, Av. Arriaga 30, Funchal, Portugal; 5redcatpig.com, Terinov, 
Largo de Belém, Angra do Heroísmo, Portugal; 6Malmö University, Sweden; 7University of 
Sussex, United Kingdom 

The Bauhaus of the Seas (BoS) is one of the Lighthouse projects of the New European Bau-

haus initiative (NEB). The project promotes the application of the NEB values – sustainable, 



 

 

72 

beautiful, together – to develop locally grounded Demonstrator Pilots and focus cities’ at-

tention on the future of the oceans. A co-design approach is being applied in a series of 

participatory sessions with stake-holders, including nature/ecosystem experts, cultural in-

stitutions, local authorities and civic organizations, aiming at a consolidated collaborative 

approach. In this report we present the results from the co-design processes under devel-

opment in Oeiras and Lisbon – two coastal territories involved in the BoS. Our findings re-

veal that co-designing in a multi-stakeholder participatory process presents challenges, 

ranging from the discomfort of working in bottom-up decision-making settings to the diffi-

culty of amplifying underrepresented voices, as well as the ethical, philosophical and prac-

tical challenges of involving other-than-human beings. 

https://doi.org/10.21606/drs.2024.604 

New interest-based social action as a design approach for youth 
community reconfiguring in the post-pandemic era 
Haoyu Dong, Jun Zhang 
School of Design, Hunan University, Changsha, China 

The pandemic has led to increased social distancing and feelings of depression among 

youth, a significant shift from their previous engagement in activities that enhanced their 

social skills and community involvement. With the easing of the pandemic, youth re-en-

gaged with their social contacts and skills by participating in new interest-based activities, 

such as urban camping and frisbee sports. However, the process of how these activities 

foster youth social behavior changes remains under-explored. This study investigates how 

emerging interest-based activities facilitate youth social behav-ior and community identity, 

providing guidance for youth community design. Through a cross-disciplinary sociology-de-

sign framework, the "Youth Social Action Reconfigura-tion Framework," implemented via 

co-design, this study reveals that youth with new in-terests can establish new community 

connections under the prolonged impact of COVID-19. This study suggests an interest 

group service system as a community build-ing scheme that can motivate youth social ac-

tion and community engagement. 

https://doi.org/10.21606/drs.2024.984 

Sharing instead of being infringed: How to build a responsible community 
for online artwork sharing? 
Shenglan Cui, Fang Liu, Biyao Li, Xiang Yuan 
Hunan University, China, People's Republic of 

The development of internet and artificial intelligence technology promotes the dissemina-

tion of artworks but also increases the possibility of infringement. Designers who selflessly 

share their work risk having it stolen, plagiarized, sold, used directly as NFT, or used for AI 

training. In this paper, we conducted an exploratory study to investigate desingers' needs 

and solutions when faced with online artwork-sharing infringement. We held two work-

shops to discuss design plagiarism and illegal AI-art data training. Ultimately, the team ar-

rived at seven solutions for addressing potential infringement issues that arise when shar-

ing artwork online. Synthesizing the participants' evaluations and related research, we pro-

pose an ideal path for safeguarding copyright. We hope this path will help designers and 

platforms protect intellectual property rights and foster a positive network-sharing environ-

ment. 
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https://doi.org/10.21606/drs.2024.417 

Co-design for Behavior Change II: Theories, Reflections, & 
Frameworks 

Co-design for change: Propositions and dilemmas 
Geertje Slingerland1, Gubing Wang2,3 
1Department of Urbanism, Delft University of Technology, Delft, The Netherlands; 
2Department of Medical and Clinical Psychology, Tilburg University, Tilburg, The 
Netherlands; 3Department of Build Environment, Eindhoven University of Technology, 
Eindhoven, The Netherlands 

Co-design has been widely applied to develop interventions supporting behavior change. 

While numerous co-design propositions have been developed, applying these in practice 

often leads to difficulties and tensions. This study aims to review the co-design proposi-

tions and understand the dilemmas when applying them. A literature review was con-

ducted, and twelve co-design propositions were identified after qualitative analysis. The 

study found that some co-design propositions conflict because they align with an idealistic 

versus a realistic perspective. By studying these conflicts in-depth, seven dilemmas were 

identified at the intersection of realist and idealist propositions. Implications of the findings 

on design for behavior change were discussed, and this paper serves as a starting point to 

help researchers and practitioners identify, articulate, and navigate these dilemmas to 

achieve successful co-design outcomes. 

https://doi.org/10.21606/drs.2024.527 

A participatory approach to healthcare service improvement focused on 
staff behavior change 
Fernando Carvalho1, Val Mitchell2, Gyuchan Thomas Jun2 
1San Francisco State University, United States of America; 2Loughborough University, UK 

Healthcare systems are complex social systems wherein improvements related to staff 

practice and behavior can be difficult to implement. Knowledge and practice can be uneven 

between various specializations, hierarchical imbalances limit the degree of agency of dif-

ferent professionals, and evidence-based guidelines may be interpreted or implemented 

according to context-specific factors. When changes are imposed from a top-down per-

spective, invaluable insight and know-how from frontline staff are usually left out, making 

it further difficult (if not altogether impractical) to implement interventions. The current pa-

per presents a case study focused on improving urinary tract infection diagnosis and treat-

ment, in the emergency department of a hospital within the National Health Service of Eng-

land. The empirical research addresses identified gaps in the literature by proposing an 

original framework for healthcare staff practice and behavior change that integrates partic-

ipatory design and behavior change methods. 

https://doi.org/10.21606/drs.2024.1240 
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It really touches me: How to design Empathic Journeys with Virtual 
Reality in societal challenges 
Deanne Spek1, Froukje Sleeswijk Visser1, Wina Smeenk2 

1Faculty of Industrial Design Engineering, Delft University of Technology, Delft, The 
Netherlands; 2Inholland University of Applied Sciences, Diemen, The Netherlands 

Designers are increasingly collaborating with various stakeholders to address complex so-

cietal challenges. These challenges often require a codesign approach, where different ac-

tors with diverse perspectives and experiences unite to explore innovative avenues for 

change. Such collaboration requires empathy between the actors to under-stand each 

other’s perspective better in their interactions. This paper aims to assist social designers in 

orchestrating such empathic codesign processes by introducing an Em-pathic Journey 

framework. This conceptual and practical framework is based on empathic design theory 

and three design cases which used Virtual Reality for perspective exchange between ac-

tors. The framework addresses the importance of integrating an emotional spark through 

immersion and the necessity of embedding immersive experiences in a larger journey. 

https://doi.org/10.21606/drs.2024.340 

Expanding participatory design: Reflections on current epistemological 
framework in dark time 
Zi Yang1, Kin Wai Michael Siu2, Xinzhe Zhao3 
1School of Design, The Hong Kong Polytechnic University, Hong Kong S.A.R. (China); 
2School of Design, The Hong Kong Polytechnic University, Hong Kong S.A.R. (China); 
3School of Design, The Hong Kong Polytechnic University, Hong Kong S.A.R. (China) 

Participatory design is a quintessential representation of human-centeredness. The recent 

climate crisis and threats to survival have pushed designers to consider the well-being of 

non-human entities. Many designers have already attempted to incorporate non-human 

entities (including animals, forests, and rivers) into the design process. They have strived to 

refine and readjust design thinking and practice within the participatory design framework. 

However, most practices resemble the 'pseudo-participation' of human subjective imagi-

nation. This study raises ethical and ontological epistemological issues based on Latour's 

profound philosophical insights. Specifically, in the case of non-human entities participat-

ing in our future becoming, how will the role of design and designers change? This study re-

explores the relationship between human and non-human entities in participatory design 

through cases to expand the boundaries of participatory design and make the design pro-

cess more inclusive. 

https://doi.org/10.21606/drs.2024.434 

Co-creating the spectacle: Identifying design dimensions of opening 
ceremonies to embed participatory approaches 
Xinwei Wan1, Virgilio Vasconcelos2, Sandy Claes1,3 
1Intermedia, LUCA School of Arts, Belgium; 2Inter-Actions, LUCA School of Arts, Belgium; 
3Institute for Media Studies, KU Leuven, Belgium 

Opening Ceremonies of mega-events captivate a global audience and have the potential of 

nurturing a sense of community belonging among the population of the host country. From 

the visual identity to the stage design and its live media broadcast, such ceremonies unite 
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different design practices. The underlying design processes usually depart from a top-down 

perspective, often prompted by specific social and political realities. As a result, inhabit-

ants may experience a diminished sense of belonging. Participatory approaches are able to 

challenge oppressive power relations, and are increasingly deployed in mainstream media, 

yet the scale and complexity of the design of opening ceremonies demand a thorough un-

derstanding. Through a narrative analysis of the Opening Ceremony of the Beijing Olympics, 

and through interviews and co-creation sessions with 18 Chinese inhabitants that recalled 

their experience watching this event, we were able to extract a number of design dimen-

sions to open up the opening ceremony. 

https://doi.org/10.21606/drs.2024.529
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8 Past, Present, and Future: Understanding the 
Expanse of Design for Policy And Governance 

Session chairs 
Scott Schmidt and Marzia Mortati 

Editorial 
Scott Schmidt and Marzia Mortati 
https://doi.org/10.21606/drs.2024.135 

Design for Policy and Governance Futures 

Future in Place: Participatory Future Scenario Planning for Place-based 
Local Policymaking 
Radka Newton1, Jekaterina Rindt1, Mirian Calvo2 
1Lancaster University, Management School, United Kingdom.; 2Lancaster University, 
Lancaster Institute for the Contemporary Arts, United Kingdom. 

An increasing body of evidence suggests that the global emergence of Policy Innovation 

Labs over the last twenty years has marked a significant milestone in promoting-facilitating 

design-driven innovation in policymaking. However, the challenges associated with confin-

ing design expertise to the periphery of labs, and the focus of Policy Innovation Labs on na-

tional government, leaves regional and local policymaking in the trenches of legacy sys-

tems, processes, and skills. This limitation is problematic as it hinders the adaptation of 

local policies to address the unique challenges they face. Learning from, and moving be-

yond Policy Innovation Labs (considering their low cost-effectiveness), this paper explores 

how design can be integrated into place-based, local policymaking to support innovation. 

We address this by analysing a case study where participatory future scenario planning 

methods are deployed/adopted/adapted in informing local policy on sustainable transport 

in the context of the Eden Morecambe project in the North-West of England. 

https://doi.org/10.21606/drs.2024.294 

Policy Design, Lived Experience, and Speculative Futures 
Michael Mintrom, Shanti Sumartojo, Lisa Grocott, Hannah Korsmeyer, Myf Doughty 
Monash University, Australia 
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Good policy design calls for analysis of problems, how they might be addressed, and likely 

outcomes. Policy scholars and practitioners have devised methods that bring rigor to policy 

design through problem framing, assessment of potential interventions, and prediction of 

outcomes of those interventions. This pursuit of analytical and predictive rigor has often 

given short shrift to the insights of people whose lives are affected by current challenges 

and who will be impacted by policy change. We consider how lived experience might effec-

tively inform policy design. Our theory of change is that creative engagement with citizens 

can generate insights of high value to the process of policy design. We introduce the To-

morrow Party – a design method for generating novel stakeholder insights regarding desir-

able future states. Initial findings from a series of pilots suggest the Tomorrow Party is a 

broadly applicable creative tool for advancing policy design. 

https://doi.org/10.21606/drs.2024.192 

Reframing Design Maturity: a New Perspective on the Development of 
Design in Public Organizations 
Geert Brinkman1, Ahmee Kim2 
1Department of Public Administration and Sociology, Erasmus University Rotterdam, the 
Netherlands; 2Graduate School of Public Administration, Seoul National University, South 
Korea 

Although design is a core activity of public organizations, the dominant perspective to this 

day is that public organizations are void of design. Existing design maturity models based 

on this perspective thus do not reflect, nor do justice to the practice of design in public or-

ganizations. In this conceptual paper we therefore propose to reframe design maturity as a 

matter of versatility and alignment - i.e. as an organization’s ability to tailor their design ac-

tivities to the different design tasks it faces, while establishing productive interactions with 

other concurrent design activities. This offers a new perspective on how design can be fos-

tered in public organizations. This paper proposes four ways in which this can be done. As 

such, it contributes to the evolving discourse on design in public organizations. 

https://doi.org/10.21606/drs.2024.973 

Governance in Silico: Experimental Sandbox for Policymaking over AI 
Agents 
Denisa Reshef Kera1, Eilat Navon1, Galit Wellner2, Frantisek Kalvas3 
1Bar Ilan University, Israel; 2Holon Institute of Technology, Israel; 3University of West 
Bohemia, Czech Republic 

The concept of 'governance in silico' summarizes and questions the design and policy ex-

periments with synthetic data and content in public policy, such as synthetic data simula-

tions, AI agents, and digital twins. While it acknowledges the risks of hallucinations, errors, 

and biases, often reflected in the parameters and weights of the ML models, it focuses on 

the prompts. Prompts enable stakeholder negotiation and representation of diverse agen-

das and perspectives that support experimental and inclusive policymaking. To explore the 

prompts' engagement qualities, we conducted a pilot study on co-designing AI agents for 

negotiating contested aspects of the EU Artificial Intelligence Act (EU AI Act). The experi-

ments highlight the value of an 'exploratory sandbox' approach, which fosters political 

agency through direct representation over AI agent simulations. We conclude that 'govern-

ance in silico' exploratory approach enhances public consultation and engagement and 
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presents a valuable alternative to the frequently overstated promises of evidence-based 

policy. 

https://doi.org/10.21606/drs.2024.200 

Design x Non-Profits: Towards an understanding of design integration in 
the Australian Non-Profit Sector 
Natalia Gulbransen-Diaz, Leigh-Anne Hepburn 
University of Sydney, Australia 

Design has long demonstrated an interest in shaping society and the world for good. In Aus-

tralia, there are 59,747 non-profit organisations that seek to do the same. Surprisingly, 

there is little research situated at the intersection of these fields. This research explores the 

potential remit of design in non-profit organisations and provides insight into where and 

how design practices may be beneficial to non-profit partners. This paper first thematically 

analyses the responses of 140 Australian non-profit organisations as they reflect on their 

strategic position and core activities. Drawing on these insights, we outline five thematic 

notions of value as it pertains to non-profits, their stakeholders and beneficiaries. Finally, 

we contribute a preliminary map of the Australian non-profit value ecosystem and specu-

late on design’s potential for integration. 

https://doi.org/10.21606/drs.2024.676 

Design for Policy and Governance Theory 

Transformational Practices; Aligning Governance and Design. 
Fernando Galdon, Ashley Hall 
Royal College of Art, United Kingdom 

This paper introduces the concept of ‘Transformational Practises’ as a prospective design-

led integrative space to conduct multidisciplinary research aiming at ex-ceptionally inno-

vative and/or unconventional research aiming for a high trans-formational impact. Based 

on a range of selected examples, the authors underpin the fundamental principles of this 

new framework to propose a criteria to assess prospective and multidisciplinary design-led 

transformations. In the process, it places design as a distinctive and fundamental activity 

to develop transforma-tional impact in research that aligns the applied arts (arts and de-

sign), with the prospective sciences (e.g., AI and synthetic biology), and prospective soci-

ology (e.g., economics and policy). Finally, it combines the concepts of structured ad-ver-

sarial collaborations, knowledge vectors, and transformational practises met-rics to inte-

grate this area into established models of academic assessment. 

https://doi.org/10.21606/drs.2024.923 

Navigating complexity: design facilitation for collaborative solutions to 
urban challenges 
Justyna Starostka1, Rike Neuhoff2, Nicola Morelli2, Luca Simeone2 

1IT University of Copenhagen, Denmark; 2Aalborg University, Denmark 
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As urban policy and governance challenges become increasingly complex, inter-discipli-

nary approaches and participatory methodologies are essential. The evolv-ing role of de-

sign affects the way it is practiced in these contexts. Instead of sole-ly providing solutions, 

designers are now expected to connect, navigate, and fa-cilitate collaboration between 

stakeholders from different public sector organi-zations. This paper aims to explore how 

multi-organizational design facilitation can contribute to addressing complex urban chal-

lenges, fostering and accelerat-ing adoption of sustainable solutions. We delve into three 

concepts that under-pin the creative facilitation process: the design mindset, futures think-

ing and ex-perimental attitude. The context of this study is a big European project in which 

12 cities collaborate and experiment aiming to solve specific urban challenges. The paper 

argues for design facilitation to bridge gaps between diverse stake-holders, encourage co-

creation, and facilitate the development of innovative so-lutions across various parties. 

https://doi.org/10.21606/drs.2024.500 

What Do Designers Bring To The Table? Identifying Key Design 
Competencies When Designing For Societal Challenges In The Public 
Sector 
Thomas van Arkel1, Nynke Tromp1,2 

1TU Delft, The Netherlands; 2Dutch Design Foundation, The Netherlands 

There is an increasing interest in the public sector for the repertoire of designers and the 

value it can bring when working on complex societal challenges. However, what constitutes 

this repertoire is often not articulated clearly, or it is explained in such generic terms that it 

is hard to draw disciplinary boundaries. Drawing from literature, we identify four competen-

cies—integrating, reframing, formgiving and orchestrating—as distinctive for the discipline 

of design. Through several examples we show how these competencies feature in the de-

sign process, and how these competencies drive different design practices. Although these 

competencies have to a certain extent always been part of the design discipline, they need 

to be adapted to the context of complex societal challenges. Hence, we conclude this pa-

per by discussing how these competencies are to be developed and adapted to strengthen 

the value of the design repertoire when dealing with complex issues in the public sector. 

https://doi.org/10.21606/drs.2024.370 

Using space and knowledge to confront power in design 
Shari Pol1, Philip Ely2, Louis Geneste1 
1Curtin University, Australia; 2Manchester Metropolitan University 

This paper considers the disputes and questions arising from a systematic review of the 

social design literature and establishes three prominent contestations relating to the ideas 

of ‘power’, ‘systems thinking’ and ‘criticality’. These ideas are tightly connected, with sys-

tems thinking and criticality emerging in response to the omnipresence of power relations 

in social design. With the acceptance that social design is inherently political, and the pro-

vision that both ‘space’ and the ‘uncovering of knowledge’ can work to confront such power 

and enable social innovation, we see the need for both an expansion and nuance of future 

social design efforts. Our analysis suggests this is possible through the enacting of mech-

anisms that work to unveil and confront notions of power directly in design. We see these 

opportunities through acts including employing systematic design practices; practicing re-

flexive and situated design; and pursuing prototyping and infrastructuring in design. 
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https://doi.org/10.21606/drs.2024.681 

Design for Policy and Governance Practice 

Critical service design for government innovation 
Lara Salinas1, Laura Yarrow2, Marion Lagedamont1 

1University of the Arts London; 2Government Digital Service 

This paper contributes to the discussion on the roles and pedagogy of design, based on a 

case study of collaboration between government and academia. The authors are design 

practice researchers and civil servants and present a collaborative case study from Spring 

2023 that aimed at developing anticipatory innovation capability in the UK’s Government 

Digital Service, involving postgraduate service design students and exploring critical ser-

vice design (Salinas, 2022, 2023) as an alternative way of contributing to the formulation of 

public policies and services. The collaboration led to new competencies in public design 

for those involved and resulted in the creation of a new in-house anticipatory innovation 

unit in government. The authors draw on the student proposal ‘Ministry of Biodiversity’ as 

an exemplar to contextualize and illustrate their collaborative practice. The paper con-

cludes with a discussion of the insights gained from this collaboration regarding the roles 

and pedagogy of design in government. 

https://doi.org/10.21606/drs.2024.532 

Why we failed: Exploring the context of establishing a living lab in Korea 
Seongbeom Kim, Seungho Park-Lee 
Ulsan National Institute of Science and Technology, Republic of Korea 

Living lab is widely adopted for renewing public services and policy. In establishing living 

labs, however, practitioners face the realities of the locale that influences the formation 

and operation of living labs. This paper reports on a single case-study, in which a group of 

design researchers attempted to set up a smart mobility living lab in Korea. By thematically 

analyzing meeting notes and a workshop, we uncover the challenges faced during preject 

phase. Our findings suggest that, while the uncertain and iterative nature of living lab is in-

compatible with the operational model of the public-sector in Korea, its name and partici-

patory aspect are being enforced upon by ministries in distributing funds for grass-root ac-

tions and R&D projects albeit mostly on the surface level. The limited engagements prede-

termined by the funding schemes may impair learning and evolution – the key benefits of 

living labs as an open and participatory innovation process. 

https://doi.org/10.21606/drs.2024.760 

Unleashing collective imagination through controversies: lessons from a 
smart city project 
Julieta Matos-Castaño1, Corelia Baibarac-Duignan2, Michiel de Lange3, Anouk Geenen4, 
Mascha van der Voort5 
1DesignLab, University of Twente, The Netherlands; 2Department of Technology, Policy & 
Society, University of Twente, The Netherlands; 3Department of Media and Culture 
Studies, Utrecht University, The Netherlands; 4Societal Impact Design, Hogeschool 
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Inholland, The Netherlands; 5Human-Centred Design Group & DesignLab, University of 
Twente, The Netherlands 

We explore the role of futures-oriented design interventions in leveraging socio-technical 

controversies to foster collective imagination. We elaborate on a practical application of a 

speculative and scenario-based design tool called Future Frictions. Our study focuses on 

the use of Future Frictions to engage citizens in the development of an assessment frame-

work for implementing sensors in Amsterdam. By employing the "controversing" framework 

to operationalize controversies through design, we explore how Future Frictions provides 

an interface that bridges speculative and real-life urban contexts. This interface facilitates 

recontextualizing controversies in daily life, fostering sensemaking, and making space for 

collective agency. This, we argue, nurtures collective imagination to generate counter-nar-

ratives that open alternative smart city futures. In addition to contributing to responsible 

smart city developments, we offer inspiration for utilizing design to reimagine and deploy 

creative forms of engagement to inform decision-making and policy-making addressing so-

cietal challenges in different domains. 

https://doi.org/10.21606/drs.2024.921 

Qualitative mapping and design strategies for taking care of marginal 
areas. 
Alessandra Bosco, Emanuela Bonini Lessing, Mario Ciaramitaro 
Università Iuav di Venezia, Italy 

The study targets the municipality of Quero Vas (Belluno, Italia), an area characterized by 

historical heritage and demographic decline. Employing a qualitative mapping from Raffa-

ella Fagnoni methodology (Traces, Stories, Actions, Events, Imaginary) the researchers 

identified that the environmental heritage is one of the main strategic local contexts on 

which the designers can operate. 

This heritage is locally considered by two perspectives: the governance, committed to re-

generation, frames the landscape as a resource for economic growth through tourism; the 

communities of hikers and climbers, frame the landscape as a resource for sharing experi-

ences. The two perspectives currently don’t engage citizens, who are excluded from a rela-

tionship with both. In this context of territorial design and marginal area enhancement, the 

study proposes a project centered on providing cultural enrichment for citizens. It aims to 

bridge the gap between economic and recreational values while promoting the collective 

care and preservation of the territory. 

https://doi.org/10.21606/drs.2024.1021
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Session chairs 
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Editorial 
Francesco Leoni, Diana Pamela Villa Alvarez, Sofía Bosch Gómez, Federico Vaz, Luis 
Garcia, and Natalia Villaman 
https://doi.org/10.21606/drs.2024.156 

Designing Policies across Institutional Boundaries 

New European Bauhaus: A designer's retrospective. 
Alessandro Rancati 
livepods.eu, Belgium 

In this paper, the former lead designer of the New European Bauhaus Unit at the European 

Commission offers a retrospective on how design has helped to shape the initiative, from 

the definition of its visual identity, through the development of the co-design phase, to the 

establishment of the New European Bauhaus Prizes, the Community and the NEB Lab. 

https://doi.org/10.21606/drs.2024.193 

Designing as Infrastructuring to Impact Policy 
Joyce Yee, Nicholas Spencer, Margaret Anne Defeyter 
Northumbria University, United Kingdom 

Design for policy discourse is often focused on how design supports policy making in cen-

tral government. And yet, there are other design practices that are contributing to policy 

development. We frame our work as designing for policy, design work that is happening 

outside formal policy space, aimed at impacting policy. This paper presents learnings 

based on a series of co-design interventions with young people in four English local author-

ities to a) design age-appropriate Holiday Activities and Food (HAF) programmes and b) im-

pact national policy. In expanding what might be considered ‘design for policy’, we hope to 
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draw attention to considerations required when trying to influence policy through the de-

signing of public services. We adopt an infrastructuring approach to help us learn about 

and influence policy whilst also delivering value at local and national levels. This paper con-

tributes to ongoing work to understand how designers contribute to policy making. 

https://doi.org/10.21606/drs.2024.805 

Exploring the role of design for organizational learning in community 
interactions 
Lorenz Herfurth 
University of Alberta, Canada 

This paper explores the lessons learned from the COVID-19 pandemic regarding organiza-

tional learning between communities and public bodies by reviewing current literature and 

research studies. Public institutions interacted with a number of different communities, 

demographics and cultures during the pandemic. What used to be considered inclusive 

approaches to engagement fell short of reaching those communities most exposed to the 

health risks associated with working in a pandemic. This working paper presents research 

into different thematic spaces that explore organizational learning between institutions and 

communities, and the role design might play in stimulating or inhibiting trans-formation in 

these relationships. Informed by two pilot studies, this paper presents ongoing research 

into the concepts and theories of organizational learning in the context of institution-com-

munity engagement. The paper concludes by identifying potential foci for further explora-

tion and highlights possible future directions for design research and organizational prac-

tice that span interdisciplinary frameworks. 

https://doi.org/10.21606/drs.2024.627 

Relational workshopping: co-designing a placemaking approach to urban 
governance 
Milagros Hurtig, Brita Fladvad Nielsen 
NTNU, Germany 

Participatory Placemaking is increasingly implemented by European cities as a methodo-

logical framework to achieve more sustainable ways for urban development. However, 

there is a clash between the flexible, dynamic, and communicative nature of participatory 

placemaking and the static, slow, and bureaucratic nature of the implementing institu-

tions. The starting point of this study where two research questions: What communica-

tional challenges arise when participatory placemaking is implemented by city officials in 

specific urban contexts? And how can design tools play a role contributing to the relational 

dynamics of placemaking? This article explores these, while simultaneously discussing the 

role design tools can play in contributing to the transition from a traditional planning 

scheme to a systematized placemaking approach to planning. Designers have a potential 

role to play in energizing these transitions; and one trajectory would be to introduce and 

develop design tools that can help negotiate relational power. 

https://doi.org/10.21606/drs.2024.852 
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Exploring if organisational transformation enhances policy and public 
sector innovation labs their impact potential: A case study on Zet 
Jelske van de Ven 
Aalto University, School of Arts Design and Architecture, Finland 

As experimental spaces, design-led Policy and Public Sector Innovation labs employ design 

and participatory practices to help governments innovate. However, their short-lived na-

ture is often detrimental to informing policy processes and government practices system-

atically. A year-long case study on Zet, a Dutch PPSI lab, including 29 interviews and 2 work-

shops, explored how organisational transformation from a government-enabled to an inde-

pendently-run lab acts as a sustaining strategy. This article focuses on how Zet’s organisa-

tional transformation affected their potential to inform policy and government practice. 

Findings reveal that Zet started to prefer long-term client partnerships over short-term as-

signments. In addition, knowledge of government dynamics increased, supporting the in-

tegration of lab outcomes into policy-processes. Nevertheless, barriers to translating and 

integrating project outcomes remain. These findings place the use of design for just policies 

in the broader context of organisational sustainability with implications for labs seeking to 

enhance their impact through increasing their resilience. 

https://doi.org/10.21606/drs.2024.1008 

Fostering Design Research Labs for Public Sector Innovation 
Andrea Augsten1, Lynn Harles2 
1TU Dresden, Germany; 2Bauhaus-University Weimar 

The public sector's digital transformation fosters collaboration and experimentation, inte-

grating design practices like design thinking, service design, and system design, notably in 

public innovation labs. Despite progress, these labs face challenges in effecting change, 

transferring knowledge, and gaining cultural acceptance. Public Innovation Labs (PIL) pri-

oritize the common good, unlike profit-centric private counterparts. Design Research Labs 

(DRL), rooted in arts and de-sign, share this mission, offering a unique perspective on pub-

lic sector innovation. Exploring the potential of DRLs in supporting public labs, this paper 

outlines criteria based on five DRLs in the German academic design context. It provides a 

new perspective on public lab characteristics, aiming to enhance understanding of their 

role in fostering innovation within the public sector. 

https://doi.org/10.21606/drs.2024.643
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Systemic Citizens I 

MakIN'Rome living lab. A case study of design-driven approach for the 
development of urban community-based projects 
Luca D'Elia, Lorenzo Imbesi, Sara Muscolo 
Sapienza University of Rome, Italy 

Designing for social innovation in urban context prompts a re-evaluation of urban sociabil-

ity (dos Santos et al., 2021). This contribution delves into the outcomes of a living lab initi-

ative that tackled the growing prevalence of urban manufacturing (Fasoli & Tassinari, 2017) 

in Rome's landscape. Eight laboratories have been engaged in a co-design experiment, 

through a systemic approach guided by a hyper-local tool offering an exemplary case study 

of how Design can effectively foster community building and introduce novel urban produc-

tion models (Rietveld, 022). This network encompasses a blend of services, technologies, 

and skills, aligning with the principles of the 15-minute city (Manzini, 2021) ultimately en-

couraging both technological and social innovations. While the findings show how Design 

can advocate for sustainable urban development and vibrant neighbourhoods, the insights, 

derived by the systemic approach applied, hold value for policymakers, urban planners, 

and other decision-makers, reflecting the potential for empowered citizenship. 

https://doi.org/10.21606/drs.2024.1317 

Asset based architectural design with a systemic perspective in 
vulnerable community- participatory action research in Iraq Bersive 2 
refugee camp 
Hei Chan, Peter Hasdell 
School of Design, Hong Kong Polytechnic University, Hong Kong S.A.R. (China) 
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Vulnerable communities often lack of basic housing and facilities. However, with more un-

derstanding, they not only face housing problem but also with social, economic, environ-

mental, political issues and so on. Traditional building approach often focuses on material 

needs while the underlying causes could be neglected. In fact, vulnerability is often more 

in the intangibles: relationships with self, others and environment. With this regard, how 

could designers develop efficient systemic design strategies responding to the complexity 

of social systems and empower vulnerable groups to recognize themselves as interrelated 

actors in community development? Asset based design approach under the community 

capital framework is an alternative method that possible to provide us with a systemic per-

spective in community development. In this study, asset based approach is adopted under 

a systemic perspective for architectural design and construction in Iraq Bersive 2 refugee 

camp as participatory action research to evaluate the social and material outcome. 

https://doi.org/10.21606/drs.2024.827 

Designing Systemic Resilience in the Face of Looming Black Swans 
through a Seminar-Style Wargame 
Alexander Nieuwborg1, Nicolas Salliou2, Jesse Geurtsen3 
1Delft University of Technology; 2ETH Zürich; 3Komovo 

Black Swans have become the norm rather than the exception. These unimaginable events 

with massive consequences seem to be a by-product of our society ruled by complex sys-

tems. As more Black Swans are looming, an interest in becoming more resilient is rising. 

However, achieving resilience against Black Swans remains an ambiguous endeavour. 

Looking into academic literature, “wargaming” Black Swans is often proposed as an anti-

dote since it explores decision-making in an adversarial and unimaginable context. How-

ever, how these Black Swan-focused wargames can take shape is unclear. In response, this 

paper proposes a design of a wargame addressing systemic resilience in the face of loom-

ing Black Swans consisting of four modules. The paper presents the iterative design pro-

cess based on four playtesting workshops with 52 researchers and practitioners in design, 

crisis management, aviation, healthcare, and serious gaming. The paper concludes with 

recommendations and directions for future research. 

https://doi.org/10.21606/drs.2024.859 

Historical evolution of age-friendly transitions in the Yangfangdian 
community in Beijing: A multi-level perspective 
Lijun Chen1,3, Vladimír Kočí1,2, Haipeng Tian3 

1Czech Technical University in Prague, Czech Republic; 2University of Chemistry and 
Technology Prague, Czech Republic; 3Central Academy of Fine Arts, China 

The issue of transition and transformation of communities has a long history. Particularly 

in today's context of increasing aging trends, cities and communities are facing unprece-

dented multiple challenges that drive the transition to a more inclusive and sustainable fu-

ture to enable community stakeholders to have a higher quality of life experience and to 

fulfil their visions for the future. This paper systemically reveals insights from the past of the 

ageing issue in the Yangfangdian community in Beijing through a multi- level perspective 

(MLP) framework created with local residents, a museum and design students to under-
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stand the historical foundations of the issue and its multiple dimensions (landscape, re-

gime, and niche) to inform community residents’ long-term visions of the future and sys-

temic design interventions for the present day. 

https://doi.org/10.21606/drs.2024.1293 

Systemic Citizens II 

Acts of interfacing in an entangled life 
Yuxi Liu1, Elisa Giaccardi2, Johan Redström3, Dave Murray-Rust1 
1Delft University of Technology; 2Politecnico di Milano; 3Umeå Institute of Design, Umeå 
University 

Digital interfaces are becoming increasingly simple and intuitive. However, beneath the 

surface, the technological infrastructures underlying these interfaces are growing more 

complex and elusive. This paper draws on theories from human-computer interaction, soft-

ware studies, and social practice to revisit the notion of the interface as a site of represen-

tation and control. By briefly tracing the historical development of digital interfaces, we pro-

pose to shift from ideas of representation and control towards a notion of co-performance 

and negotiation. Through this lens, we reconceptualize the interface as acts of interfacing—

a new concept that captures the contested, constructive, and performative character of 

interaction within large-scale digital systems. 

https://doi.org/10.21606/drs.2024.779 

Empowering Stakeholders to Address Gentrification's Impact on Urban 
Schooling 
Nidhi Singh Rathore, Ayushi Jain 
Independent Researcher, United States of America 

Residential stratification has long governed American cities, as has the under-achievement 

of children living in urban areas (Sandy & Duncan, 2010). Policymakers, administrators, and 

educators working to address these systemic inefficacies need to consider intersectional 

factors to redesign urban schooling carefully. Gentrification often leads to more significant 

gaps between the socioeconomic classes, increasing the chasm between the needs of res-

idents. How can we enable policymakers, educators, and parents to (1) track socio, cul-

tural, and environmental conditions, (2) learn from the lived experience of underrepre-

sented groups, and (3) design more equitable urban schooling policies? In this paper, the 

authors share the process of developing a participatory tool, Connect.Ed, which leverages 

qualitative and quantitative data to make interdependencies visible to improve urban 

schooling. Resulting in increased accountability among stakeholders, equitable engage-

ment in under-invested neighborhoods, and a collaborative space for community engage-

ment. 

https://doi.org/10.21606/drs.2024.1031 

Cultural transition by digital technologies: invasion or empowerment? 
ZhiMing Liu1, Han Sun1, ZhiJun Peng1, Zhenyun Duan1, Deng Pan2 
1TianJin University, TianJin, China; 2Ren'ai College of Tianjin University, TianJin, China 
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With the growing influence of digital transformation on global communities, critically ex-

amining the interaction between digital technologies and traditional cultures is becoming 

more pressing, especially in minority groups. This paper explores the complex relationships 

between digital technologies and cultural landscape in Eastern Tibet based on a 34-day 

ethnography study by photographic materials from 28 counties and cities. Through looking 

into these visual materials, also including observations and interviews, the tension sur-

rounding commercialization, public relations, creative expressions, and the environment 

are uncovered. We discuss the unintended and pervasive consequences of modernization, 

including cultural homogenization and the rise of individualism, imagining possible future 

ways and resilient future.The paper emphasized the significant role of design in shaping 

these outcomes and advocates for a more inclusive and collective approach to design 

practices. By understanding and highlighting these dynamics, this paper aims to provide 

guidance to designers in promoting a resilient and sustainable digital transformation. 

https://doi.org/10.21606/drs.2024.976 

Benefitting systemic citizens and sustainable knowledge heritage: 
Building a digital platform ecosystem and community for knowledge co-
creation 
Ulrich Schmitt 
Stellenbosch Business School, South Africa 

Advancing collective capacities relies on innumerable small ‘nano’-actions by individuals 

which govern, if effectively combined, any institutional (knowledge economy) and societal 

performance (knowledge society). In this endeavor, scaling people and knowledge con-

nectedness present a key systemic strategy. Successive evolutionary ceilings have been 

overcome by general-purpose technologies such as language, toolmaking, writing, printing, 

computerization, and the web. But, as digitization is spreading, digital dividends are not. 

Facing widening opportunity divides, the elephants in the room are the entropy caused and 

the attention squandered by today’s ever-accelerating abundance of replicated, frag-

mented, outdated, and unvetted content. Any solution to this unsustainable wicked state 

ought to mitigate these constraints by affording systemic citizens the ease of utilizing and 

contributing to the transdisciplinary knowledge heritage. Using the ‘citizen-led design ap-

proach’ theme as a macroscope, the concept and mission of a longitudinal research and 

start-up project is presented for building a digital platform ecosystem and community for 

knowledge co-creation. 

https://doi.org/10.21606/drs.2024.375 

Analyzing user experience with a smart product-service system: 
Children-owned wearables 
Isil Oygur Ilhan1, Yunan Chen2, Daniel A. Epstein2 

1University of Cincinnati; 2University of California, Irvine 

Contemporary smart product-service systems increasingly enable multiple users to inter-

act with multiple touchpoints of the same system simultaneously. We looked deeper into 

the use practice of one such smart product-service system, children-owned wearables. 

Our data comes from a short-term auto-ethnography and a user review analysis of 9 chil-

dren-owned wearables. Experiences designed for children assume they have limited 
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agency, leading parents to switch roles between being the end and mediating users. As me-

diating users, parents become service providers for their children. These user dynamics 

can hinder children’s experience with wearables and their interaction with other wearable 

users. Our findings extend the theoretical understanding of human-centered design and 

service design by depicting the significance of multiple and shifting user roles and users as 

service providers during the use practice of children-owned wearables. 

https://doi.org/10.21606/drs.2024.403 
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Joyful Complexity: People, Power, Positionalities 

Queer Futures: Correlations between queer identity and imagination 
literacy 
Gem Barton 
Royal College of Art, United Kingdom 

Futures thinking, and doing, has been the domain of the privileged majority for centuries. 

The very idea of ‘the future’ (singular) was fundamental to the crea-tion and maintenance 

of imperial domination and technological modernity. To this day, mainstream media readily 

emits the narrow and repetitive science fic-tion tropes void of (realistic, fair) representation 

of a wider inclusive society, specifically absent of queerness. This paper builds on the work 

of Alexis Lothian’s ‘Old Futures: speculative fiction and queer possibility’ in which she ex-

plores the forces queer people (and other marginalised communities) invoke when they 

dream up alternative futures as a way of transforming the present. To do so, the author pre-

sents findings from an anonymized global study of the correlations be-tween queer identity 

and imagination literacy. Addressing the questions - how does identity inform our ability to 

imagine the future and the content of those imagined futures? 

https://doi.org/10.21606/drs.2024.292 

Through the Megascope: Reimagining Design Education 
Nekita Thomas1, Lisa Mercer1, Teressa Moses2, Angelica Sibrian1 
1University of Iliinois at Urbana Champaign, United States of America; 2University of 
Minnesota 

Addressing global challenges like racial tension and health inequalities, this paper urges a 

reimagining of design education's core principles. Four educators from diverse, often mar-
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ginalized backgrounds collaboratively investigate design education's future, moving be-

yond mere reflection. Their insights fuel a broader initiative to envision inclusive design ed-

ucation. Drawing inspiration from W.E.B. Du Bois’ 'Megascope', this concept resists con-

ventional paradigms, sheds light on overlooked narratives, and challenges ingrained epis-

temologies. The Megascope acts as a dynamic discourse tool, pushing the boundaries of 

design education. The educators, influenced by the Megascope's principles and their back-

grounds, emphasize their dedication to anti-racist, equity-driven education, underscoring 

the impact of diverse, intersectional academic voices. Through the reflexive process inher-

ent to Design-Based Research this paper weaves Megascope principles with educators' 

unique experiences, offering a scaffold of anti-racist principles for equitable design educa-

tion, providing theoretical and practical insights for ongoing critical reassessment and 

reimagining of pedagogical practice and design education. 

https://doi.org/10.21606/drs.2024.1368 

Empathy From Within: User-Enacted Design With Autistic Young Adults 
Niels van Huizen1, Wouter Staal2,3,4, Mascha van der Voort1, Jelle van Dijk1 

1Human-Centred Design, University of Twente, Enschede, The Netherlands; 2Department 
of Psychiatry, Radboud University Medical Centre, Nijmegen, The Netherlands; 3Leiden 
Institute for Brain and Cognition, Leiden, The Netherlands; 4Karakter Child and Adolescent 
Psychiatry, Nijmegen, The Netherlands 

The ‘double empathy problem’ highlights the challenge of mutual empathy between autis-

tic and non-autistic individuals. In applying this concept to supportive technology design, it 

has been argued that designers cannot accurately imagine the unique experiences and 

needs of autistic users. We explain that co-design, suggested to bridge the gap, falls victim 

to the same criticism. We decided to start from the opposite point of view, which we call 

‘user-enacted design’. Instead of creating conventional co-design tools that enable design-

ers to empathise and design with end users, we developed tools with which autistic indi-

viduals can design their own supportive interventions. We present five such tools and show 

how they helped autistic young adults design supportive devices that made sense to them, 

but of which others may not fully understand the rationale and underlying design decisions. 

Additionally, we reflect on and reframe the contemporary role of the professional designer 

in this process. 

https://doi.org/10.21606/drs.2024.1002 

Insert here: Unpacking tensions in designing technologies for the vagina 
Nadia Campo Woytuk, Joo Young Park, Marianela Ciolfi Felice, Madeline Balaam 
KTH Royal Institute of Technology, Sweden 

From sex toys to fertility trackers to vaginal fitness, the design of vaginally inserted technol-

ogies often mirrors gendered norms and societal taboos. These norms perpetuate the 

vagina as an obscure and mystified area, making it difficult for designers to find their way 

amidst a web of technical, material, and ethical concerns. In this paper, we present a min-

gling of our experiences as designers, together with feminist and posthuman literature, to 

discuss the challenges and tensions arising when designing in this space. We provide al-

ternative framings and reflect on how the case of designing for the vagina creates blurry 

definitions of the inside/outside of the body and of medical/non-medical devices. We offer 
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future directions on how we might demystify and destigmatize designing for vaginas, calling 

for more queer and feminist approaches to intimate design. 

https://doi.org/10.21606/drs.2024.389 

Joyful Complexity: Methodological (Dis/Re)Orientations 

Reimagining Temporality: Exploring the Intersection of Time and Trauma 
in Design Research 
Catherine Wieczorek1, Laura Forlano2 

1Georgia Institute of Technology, United States of America; 2Northeastern University, 
United States of America 

Time plays a central role in design research, influencing how people complete daily tasks, 

plan for the future, and interact with technology. Designers employ various methods, such 

as journey maps, diary studies, temporal probes, and storytelling, to articulate their con-

ceptualizations of time. They use time to ground findings and envision future possibilities 

through tools like systems maps and the futures cone. This paper critically examines the 

use of time-based techniques in design research, highlighting their limitations and capabil-

ities. It explores the intersection of time and trauma, acknowledging trauma's impact on an 

individual's perception and experience of time. The paper advocates for alternative fram-

ings of time, such as feminist temporality and Crip time, to better accommodate complex 

and nonlinear experiences like trauma. By doing so, it encourages designers to engage with 

messy temporal experiences to create more inclusive and appropriate design solutions. 

https://doi.org/10.21606/drs.2024.1032 

Counterism and Trust; From Critical to Tactical Design 
Fernando Galdon 
Royal College of Art, United Kingdom 

In this paper we explore the emerging qualities of Counteristic Design practises as they de-

part from Discursive models. In this process, Counterism is under-pinned as an emerging 

field of study that seeks to design trust. Counterism offers a way of resistance by creating 

systems of autonomy, accountability and repara-tion that values difference and creativity. 

The two projects analysed vary in ap-proach, with some developing new methods by incor-

porating new technologies, while others reimagine existing methods. These approaches 

can offer interesting ways towards a new future for citizens at the intersection of social jus-

tice, and technology. Counteristic practises operate within the system with the aim to 

shape its directionality in a particular direction in which social justice is para-mount. In this 

process the critical becomes tactical in which the main aim is to restore trust rather than 

build engagement. 

https://doi.org/10.21606/drs.2024.913 

love. The forgotten dimension for just and democratic AI Futures 
Meike Hardt, Nazli Cila, Pieter Desmet 
Delft University of Technology, Netherlands, The 
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Addressing the widespread use of AI-driven decision-making systems in public spheres, in 

this paper we advocate for the integration of love as both a virtue and an affection within 

the discourse of participatory practices in AI design and development. Based on an analysis 

of justice, the need to shift the focus to love will be highlighted. Furthermore, we introduce 

two directions love could play during AI design: (1) love as an epistemological design inquiry 

to question the conventional knowledge structures in design by integrating embodied and 

experiential knowledge, and (2) love as a political design inquiry to challenge unjust sys-

tems in AI. We underscore the necessity for critical inquiry, recognizing both love’s poten-

tial to nurture relationships and its potential for perpetuating inequalities. By proposing 

love as a foundational perspective in AI design and development, we encourage a paradigm 

shift and challenge exclusionary mechanisms, to cultivate just and democratic AI futures. 

https://doi.org/10.21606/drs.2024.909 

Felt Experiences, exploring non-heteronormative pleasure 
Silvia Teisanu1, Oscar Tomico2, Kristina Andersen3 

1Eindhoven University of Technology, Netherlands; 2Everyday, Industrial Design, Eindhoven 
University of Technology, Netherlands; 3Everyday, Industrial Design, Eindhoven University 
of Technology, Netherlands 

We tend to sexualize everything around us, yet we find it hard to address sexuality in our 

research. At the same time, there is growing interest in considering the social, emotional, 

and bodily aspects of the human-computer experience. The subject of sex itself is an ele-

phant in the room - present, but under-researched. In this pictorial, we present a project 

aimed at making sexual experience available for conversation in a design process. Our pro-

ject explores how soma-aesthetics can con-tribute to designing objects that challenge 

standard heteronormative sex toys and attitudes towards pleasure. To do this, we combine 

a 1st person research approach with a 2nd perspective involving users in soma-design 

practices that encourage self-discovery towards non-genital sexual pleasure. We analyze 

the out-comes and argue for a broadening of HCI to include and encourage design for 

pleasure and pleasure activism. 

https://doi.org/10.21606/drs.2024.1101 

Expecting the unexpected: A review of surprise in design processes 
Alwin de Rooij1,2, Michael Mose Biskjaer3 

1Department of Communication and Cognition, Tilburg University, the Netherlands; 
2Centre of Applied Research for Art, Design and Technology, Avans University of Applied 
Sciences, the Netherlands; 3Center for Digital Creativity, School of Communication and 
Culture, Aarhus University, Denmark 

Surprise is integral to driving creativity and innovation in design. While design research has 

mainly adopted a product-centered perspective to explore surprise as an emotional user 

response, the intricate involvement of surprise in the design process itself remains under-

explored. Studies in cognitive psychology show that a comprehensive understanding of sur-

prise must also encompass its detection, management, potential for errors, and influence 

on the behavior of individuals and groups. On this basis, this paper contributes a state-of-

the-art literature review of two decades of design research to explore the complex functions 

of surprise in design processes. The paper discusses key emergent themes, including the 

continued relevance of Schön’s work, surprise-related error, the entwinement of process 
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and product, and surprise in creativity support tools (CSTs). The paper ends by suggesting 

future research to enhance our limited understanding of the functions of surprise in design 

processes. 

https://doi.org/10.21606/drs.2024.333
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Session chairs 
Laura Santamaria and Ksenija Kuzmina 

Editorial 
Laura Santamaria and Ksenija Kuzmina 
https://doi.org/10.21606/drs.2024.140 

Design for Empowerment I: Approaches and Understandings 

Empowerment through participation? Three Case Studies of Social 
Design Projects with Disadvantaged Female Communities in Hungary 
Janka Csernák 
Moholy-Nagy University of Art and Design, Hungary 

Participatory methods are widely used in design, but it’s important to take a critical stance 

towards how they impact vulnerable communities in the context of today's societal crisis 

(Juarez et al., 2008). This paper presents recent findings from the comparison of three so-

cial design research projects conducted in Hungary, which point towards evidence that 

empowerment by design can be beneficial for underprivileged women. This notion of em-

powerment is defined through developing embodied expertise, problem-solving skills, and 

agency in a design context. In order to understand how design can contribute to building 

such notions in participants, the author contextualizes the community’s barriers, and ana-

lyzes case studies of varying participation levels based on Healey’s engagement model 

(Healey et al., 2014). The author examines the cases from an intersectional viewpoint 

(Crenshaw, 1989), examining the barriers they highlight, resulting in a nuanced recommen-

dation on establishing an effective level of participation within vulnerable communities. 

https://doi.org/10.21606/drs.2024.550 

Towards a design methodology against oppression 
Bibiana Oliveira Serpa1, Marco Mazzarotto2 
1Universidade Federal do Rio de Janeiro (UFRJ) and Design and Oppression Network; 
2Federal University of Technology – Paraná (UTFPR) and Design and Oppression Network 

This article aims to present a methodology that has been developed in design projects that 

combat oppression. The proposal emerged from work led by the Brazilian Design and Op-

pression Network in partnership with social movements and oppressed communities. The 
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methodology has six guiding axes: popular assembly, dialogues, generating themes, un-

veiling, collective praxis, and systematization of experience. These axes bring together prin-

ciples and practices stemming from critical pedagogy and militant research which can help 

designers and researchers with the particularities of conducting projects engaged in strug-

gles against oppression. 

https://doi.org/10.21606/drs.2024.617 

The road to cooptation is paved with good intentions: an anarchafeminist 
critique of empowerment ambiguity in DSI 
Valentina Volpi1, Val Mitchell1, Stuart Cockbill1, Ksenija Kuzmina2 

1Loughborough University, United Kingdom; 2Loughborough University London, United 
Kingdom 

This theoretical paper critically examines the relationship between design for social inno-

vation and the concept of empowerment. It questions to what extent current empowerment 

discourses in design genuinely amplify marginalized voices or rather reinforce and hide ex-

isting structural inequalities. With the aim of unveiling the emptiness of signifiers, such as 

empowerment, much like the contested concept of ‘social innovation’, this contribution 

aims to encourage a critical reflection on power dynamics through an anarchafeminist 

lens. Rather than striving for definite answers or providing blueprints, this lens aims to be 

an open and dynamic invitation to scholars and practitioners to continue exploring 

(self)critical spaces and interrogate design for social innovation to reveal and confront the 

complexities, over-sights and potential challenges of contemporary design discourses. 

https://doi.org/10.21606/drs.2024.942 

Sensemaking about power in anti-oppressive design practice 
Jessica Meharry 
IIT Institute of Design, United States of America 

The concept of power can be an effective discursive tool to wield when designing against 

oppression and designing for joy, desire, and flourishing. While power is a critical concept 

in oppression, it is underdeveloped in most design methods and practices. This paper 

makes the case that designers interested in social justice can explore dimensions of power 

to uncover and redirect bias and inequities in both design processes and outcomes. I sum-

marize the conceptual debates about power's meaning and survey how designers are cur-

rently engaging with the concept. I then offer a loose anti-oppressive framework for sense-

making around power in professional and community-based contexts. Designers increas-

ingly committing to social justice can utilize this framework to develop new forms of agency 

and empower people to mobilize and take action. 

https://doi.org/10.21606/drs.2024.1139 

Design for Empowerment II: Methods & communities 

The co-design participatory power pyramid 
Euan Winton1, Paul Rodgers2 

1Heriot Watt University, United Kingdom; 2University of Strathclyde, United Kingdom 
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This paper presents an innovative co-design participatory power pyramid, which fore-

grounds how people living with dementia (PLWD) are (and can be) involved in co-design 

projects. The pyramid provides a scale of participant involvement in co-design activities 

based on the premise that design is a process that encom-passes a series of interlinked 

activities, actions, and thinking that, when com-bined, result in a designed outcome. The 

co-design participatory power pyramid has been created to define and better understand 

the spectrum of co-design projects when working with PLWD. However, it is anticipated 

that the frame-work will be applicable to other co-design research practices. The pyramid 

makes explicit the differences between co-design projects labelled as ‘to’, ‘for’, ‘with’ and 

‘by’. The paper provides examples to highlight how the framework is an appropriate tool as 

it encourages self-empowerment in collaboration and inde-pendence in action that are 

perceived to be aspirational in co-design activities. 

https://doi.org/10.21606/drs.2024.459 

A bottom-up transformation: Design empowering chronic disease 
management types and strategies 
Renxuan Liu, Duan Wu 
College of Design and Innovation, Tongji University, China, People's Republic of 

As the population ages, chronic disease management (CDM) has become a challenge for 

current public health services. Previously, designing for patients with chronic diseases of-

ten saw them as passive objects of design, hindering their agency. Understanding patients' 

agency is very important for health management, but the empowerment approach in the 

health field is often a disguised paternalism. This study aims to use the empowerment the-

ory to reframe the possibility of the design empowering CDM and propose corresponding 

means of empowerment. We identified four types of design empowerment in CDM and ar-

ticulated specific empowerment strategies through case studies. Our study therefore en-

riches the theoretical landscape regarding the role of design empowerment within CDM, 

offering insights for amplifying the voice of design at the crossroads of empowerment and 

CDM. 

https://doi.org/10.21606/drs.2024.544 

Empowerment of people with disabilities through collaborative making: 
Exploring user involvement in designing and adapting assistive products 
Koray Canlar1, Çağla Doğan2 

1Oslo Metropolitan University, Norway; 2Middle East Technical University, Turkey 

This study investigates the extent of the empowering effects of making and collective pro-

duction activities on people with disabilities and the assistive products they use. The uni-

versal and participatory design approaches intend to empower people with disabilities, but 

how a person with a disability can be empowered, and the requirements for it are highly 

dependent on the individual and the context. The research utilizes the elements of The Em-

powerment Theory to assess the resulting empowerment of participants’ making-related 

experiences. Semi-structured interviews and participant observations were conducted to 

understand the role of making and collective production activities in enabling the partici-

pation of people with disabilities in designing, adapting, and making their own assistive 
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products. Analyzing the disability-related making activities through the lens of a social em-

powerment theory allows this study to contribute to empowering people with disabilities by 

defining the current barriers on their participation and understanding the effect of making. 

https://doi.org/10.21606/drs.2024.927 

Power Signifiers: the subtle forms of power in design practice with 
marginalized craft communities 
Seher Tabasum Mirza 
University of the Arts, London, United Kingdom 

This paper discusses how craft practice may offer empowerment strategies for critically 

reflective spaces, that allow for social transformation, using the case of traditional textile 

communities of women in rural Pakistan where development opportunities are limited. It 

uses the reflective practice of its design researcher, to explore established power relations, 

and search for new dialogues that build meaningful relationships for creating new forms of 

power in interrelated social, development and design contexts. This practice-based discus-

sion contends with the embedded layers of power arising from social constructs and those 

extending beyond. A combined methodology, ‘Power Signifiers’ is presented as a critically 

reflective approach for social and design practice, building on the social sciences dis-

course of power analysis and power relations frameworks through forms of non-obvious 

power in developing contexts. Theories of power and empowerment provide a platform that 

designers can build on in examining agencies of making in design collaborations. 

https://doi.org/10.21606/drs.2024.991
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Pluriversal Design as a Paradigm I 

Designing in Argentina with Indigenous Groups 
Catalina Lucía Agudin 
Berner Fachhochschule, Switzerland 

Indigeneity in Argentina has historically been oppressed. The project presented here is a 

collaboration between design researchers and students from Buenos Aires and Indigenous 

groups in Northern Argentina that combines anthropological and design methods. Partici-

patory experiences are at the core of the proposal. Interactions within the communities led 

to various lines of work. The topics varied from textile production, natural coloring, tradi-

tional nourishment, and construction to didactic materials for schools within intercultural 

bilingual education. The results show not only material outcomes, but also how the project 

moved its participants. In light of the widely differing worldviews, the learning process be-

came an exchange. Is it possible that design education in Argentina will change its predom-

inant practices, as the result of dialogical collaborations with Indigenous peoples? What 

challenges would this lead to? The project aims to be an example of a dialogue between 

worlds, in a pluriversal context. 

https://doi.org/10.21606/drs.2024.777 

Colombia-Brazil dialogues. In search of a Latin American epistemology 
for design. 
Juan Mendoza-Collazos1, María Astrid Rios Durán1, Maria cecilia Loschiavo dos santos2 
1Universidad Nacional de Colombia; 2Universidad de Sao Paolo 

The construction of a situated epistemology for design was the key issue that emerged from 

the Colombian—Brazilian dialogue during the last Congress of Design Research held in Bo-
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gotá in 2023. Design from the South is the expression of a new epistemology. An epistemol-

ogy in which the designing is oriented to social transformation, applying the ancestral 

knowledge in search of social equity and sustaina-bility, and paving the way to design jus-

tice. This article presents examples of the way in which this epistemology of design sprouts 

from the community itself. Designers are part of these communities. Therefore, the design 

activity here is a form of activism, since the privations and internal conflict make the design 

solutions a political statement. 

https://doi.org/10.21606/drs.2024.1143 

Training designers in the Pluriverse: The experience of Studio Wudé with 
leather crafts in Senegal 
Caroline Grellier1, Cécile Ndiaye2 
1University of Nîmes, France; 2Studio Wudé, Senegal 

This article reflects on design and the training of designers from a West African perspective, 

based on the experience of Studio Wudé, a workshop which has been working in Senegal 

since 2006 to transmit endogenous knowledge about leather transformation. Through an 

analysis of the Studio's pedagogical design approach, the aim is to question in West African 

contexts the relevance of the historical dissociation between thinking and doing, at the gen-

esis of a Western industrial capitalist design culture whose spread in West Africa has ac-

celerated over the past five years via the emergence of higher design education based on a 

Western model in crisis. Studio Wudé adopts an unprecedented position by embracing 

within a single reflexive space the dual challenge of training designers and craftsmen in Af-

rica : it advocates the singularity of an African design trajectory within the Pluriverse, con-

veying a different relationship to the world. 

https://doi.org/10.21606/drs.2024.651 

Shanzhai as a Pluriversal Praxis: Challenging Western Design and 
Innovation Paradigm 
Dan Mu 
University of Edinburgh, United Kingdom 

This paper explores the concept of Shanzhai ('fake' in Chinese), a Chinese practice often 

associated with imitation and design plagiarism, this study uses Shan-zhai to critique dom-

inant forms of innovation, framed by a discussion of pluriversal design. Through a compre-

hensive literature review and empirical research, this study explores Shanzhai's evolution 

from a response to globalisation and de-sign colonisation to a reflection of identity. Shan-

zhai's unique approach challenges dominant design narratives, but in its own way empha-

sises inclusiveness and innovation. The study concludes that Shanzhai transcends its ini-

tial role as a design and manufacturing practice, evolving into a cultural phenomenon sym-

bolising Chinese identity and resistance to Western dominance in design and innovation. 

Through its journey, Shanzhai raises essential questions about ethics, identity, and the dy-

namics of design paradigms. This research contributes to the discourse on pluriversal de-

sign by showcasing Shanzhai's capacity to challenge pre-conceived notions and foster in-

clusivity. 

https://doi.org/10.21606/drs.2024.184 
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Participatory design research, documenting the experience of Gainesville 
local drag performers. 
Gilberto Corona 
Texas Tech University, United States of America 

This case study documents the process of research, identification, and co-creation —with 

members of the drag community— a visual ethnography of Gainesville's drag culture. This 

study documented drag performance as an integral element of public-facing queer com-

munities and took place during 2021 and 2022. Drag GNV aim is to contextualize the im-

portance and nuance of drag as an activity supporting LGBTQ+ individuals and communi-

ties and as a publicly visible format for sharing elements of LGBTQ+ community identity 

with broader audiences. This research focused on conversations with the queer commu-

nity (performers and allies) and centered reflections on drag venues as safe spaces, to build 

on the oral and visual history and promote the drag art form. The project weaves together 

past and present stories and contributes to the collective creation of safe spaces for queer 

people. 

https://doi.org/10.21606/drs.2024.1287 

Lost in translation: Decontextualising, decentering and diluting India's 
jugaad practices 
Priyanka Gahlot1, Carolyn Barnes2 
1Swinburne University of Technology, Australia; 2Swinburne University of Technology, 
Australia 

Academia and corporate capitalism show increasing interest in grassroots practices as 

useful to product development for low-income markets and relevant to sustainable inno-

vation models. Captured in this interest is jugaad, an Indian problem-solving practice 

rooted in everyday life, which emphasises practicality, resource efficiency and an elastic 

approach to rules. Interest from the Global North in grassroots practices risks their decon-

textualisation, decentering and dilution in a power-knowledge play that principally serves 

the needs of hegemonic Euro-USA design. Drawing on Arturo Escobar’s idea of pluriversal 

design, which holds that everyone designs, creating a multiplicity of sociocultural for-

mations, we examine jugaad as a distinct and situated practice counter to the affinity ef-

fects necessary for the appropriation of the practices of others. Our paper explores the 

logic of jugaad through its expression in Delhi’s markets at a time when resource-intensive, 

socially divisive modern retail formats are threatening India’s culture of markets. 

https://doi.org/10.21606/drs.2024.691 

Pluriversal Design as a Paradigm II 

Design principles of the pluriversal design paradigm 
Eveline van Zeeland 
University of Twente, Netherlands, The 

When scientists embrace a different paradigm, this naturally leads to a shift in aca-demic 

behavior. While the importance and necessity of the pluriversal design framework are evi-

dent, understanding how this paradigm influences academic conduct is less clear. Through 
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a systematic literature review of 103 academic papers on the pluriversal approach, it is de-

ducted what it is that researchers do or suggest to do when shaping their research and de-

sign practice through the pluriversal de-sign paradigm. In this study, the pluriversal design 

paradigm is distilled into a set of foundational prerequisites and design principles. These 

design principles can be applied by both scholars and practitioners across various design 

contexts. Since behavior and ethics are intertwined, this study also delves into the ethical 

considerations of pluriversal design. 

https://doi.org/10.21606/drs.2024.295 

Paradigm shifts in research assessment for scientific publishing: 
emerging models in a pluriverse perspectives 
Lorela Mehmeti1, Elena Maria Formia1, Eleonora Lupo2 

1University of Bologna, Italy; 2Politecnico di Milano, Italy 

In the realm of design, research publication undergoes a transformative shift in evaluation 

and emerging forms that prompt investigation into the distortive impact of the current as-

sessment framework on publication diversity. The complexity of assessing research quality 

within institutional frameworks and career metrics hinders innovation, and globally, de-

bates on impact factors drive a shift to qualitative, responsible evaluation. The article ex-

plores how collaborative methodologies enable new assessment practices for design com-

munities in the Global South, challenging Western-centric peer-review norms to adopt a 

more pluriversal perspective. It includes an introduction problematising the status of pub-

lication assessment in the general scientific domain. The paradigm of pluriversality is then 

introduced as a background framework to discuss and nurture new opportunities in the as-

sessment of scientific research and publication in the design field and adopted as a refer-

ence in two proposals, shown in the case studies. 

https://doi.org/10.21606/drs.2024.849 

Anticolonial prospects for overcoming the coloniality of making in design 
Carmem Saito1, Rodrigo Freese Gonzatto2, Frederick van Amstel3 

1Loughborough University London, United Kingdom; 2Pontifícia Universidade Católica do 
Paraná, Brazil; 3University of Florida, United States of America 

Design has been instrumental in preserving the coloniality of making – a set of ideological, 

cultural, political, market and relational processes that operate to identify, categorise and 

hierarchise different making practices that benefit the metropolises at globalised produc-

tion structures. This paper presents a theoretical examination of the coloniality of making 

based on the anticolonial scholarship of the Design & Oppression Network. The examina-

tion proceeds with three prospective studies to overcome this form of coloniality in fashion, 

interaction, and graphic design. The first part of each study denounces how design repro-

duces the hierarchy between intellectual and manual labour and justifies class, gender, 

race, technology, international geopolitics and further oppressive hierarchies. The second 

part announces the possibilities for reconnecting manual and intellectual labour while de-

signing alter/native ways of being and living together. 

https://doi.org/10.21606/drs.2024.255 
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Pluriversal Design in One Situated Place: An Approach Rooted in the 
interface between the Local and the Global 
Iris Y. Luo1, Renata M. Leitao2 

1Cornell University, United States of America; 2Cornell University, United States of America 

This essay posits that a Place-Based approach is the prerequisite for fostering fruitful and 

mutually-respectful form of social design in the emerging paradigm of pluriversality – con-

textualized within the contemporary global order. The concept of "Place" serves as the 

nexus between the Local and the Global: it's where intermediaries reside, translation un-

folds, and power dynamics intensify. By examining four historical phases from the pre-co-

lonial period through post-modernity, this work looks into the evolution of the concept of 

Place and its role in the construction of power. This discussion encourages designers to 

ground themselves in the local, embedded within communities, while connecting with the 

global, recognizing and navigating inherent conflicts. From grassroots organizing to trans-

local collaborations, place-based design embraces pluriversality across various dimen-

sions, interweaving tales of revolution and innovation. The paper highlights the potential of 

indigenous philosophy as theoretical frameworks to nurture global alliances in design prac-

tices, aimed at societal transformation. 

https://doi.org/10.21606/drs.2024.572 

 



 
 

 
 

 
This work is licensed under a Creative Commons Attribution-NonCommercial  
4.0 International Licence. 

 
 

14 Polyphonic Speculations 

Session chairs 
Fernando Galdon and Nuri Kwon 

Editorial 
David Philip Green, Spyros Bofylatos, Enrique Encinas, and Mayane Dore 
https://doi.org/10.21606/drs.2024.132 

Potentials for Polyphonic Speculations 

Research through Designers: A Pictorial Reflection on Engagements, 
Encounters, and Environments at a Design Research Jamboree 
Arne Berger1, Julia Weller2, Miriam Sturdee3, David Philip Green4, Jesse Josua Benjamin5, 
Alessandro Soro6, Mafalda Gamboa7, Joseph Lindley5 
1Hochschule Anhalt, Germany; 2Artist, Germany; 3University of St Andrews, UK; 4UK Centre 
for Ecology & Hydrology, Lancaster, UK; 5Lancaster University, UK; 6Queensland University 
of Technology, Australia; 7Chalmers University of Technology, Sweden 

We picture design researchers’ engagement with the task of capturing the value of Re-

search through Design during a week-long event. The images are selected to document set 

and setting, hands-on activities, human and more-than-human encounters, and material 

engagements with the theories, methods, and practices of design research. The text is de-

liberately minimal, offering contextualization from the photographer and the organizer of 

the event, as well as commentary from attendees on material outcomes and bodily 

presences; context and environment, disciplinary esthetics; and social commentary from 

two non-attendees. We offer this record of process to inspire design researchers to further 

engage with practical, hands-on, personal, bodily reflective engagements of what it means 

to do design research. We also aim to advance further the form of primarily photographic 

pictorials in design research. 

https://doi.org/10.21606/drs.2024.210 

Exploring the 'Defining-Finding Dilemma' in Design Research: Insights 
from a Series of Speculative Co-Design Workshops 
Mayane Dore1, Joseph Lindley3, David Green2, Jesse Benjamin3 
1Rey Juan Carlos University; 2Lancaster University; 3UK Centre for Ecology and Hydrology 
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This paper shares the results of a series of speculative co-design workshops that employed 

sketches and visual metaphors to facilitate collective discussions about a hypothetical De-

sign Research database. The primary objective of these workshops was to explore the chal-

lenges related to documenting, sharing, searching, and discovering Design Research ex-

amples while simultaneously addressing underlying questions surrounding knowledge-

making in the field. Following this approach, we identify six distinctive qualities that char-

acterize Design Research, shedding light on what is referred to as the defining-finding di-

lemma. The paper finally suggests potential pathways for interaction design to navigate this 

issue through alternative modes of interaction. 

https://doi.org/10.21606/drs.2024.486 

Landscape of agency of objects in public space: a collective expression 
Cigdem Kaya 
Istanbul Technical University, Turkiye 

In this research human relationships with objects were traced through 25 participant doc-

umentations in 7 different cities. 25 different participant documentation portray the variety 

of the experiences emerging around objects in public space. The textual part of partici-

pants’ documentation was analyzed with thematic analysis. With thematic analysis, new 

themes were identified. This new themes illustrate a landscape of the agency of objects in 

public space. I asked participants to report a personal account of an everyday object in 

public space with text and photography. The collected material consisting of texts and pho-

tographs were analysed with thematic analysis inspired by grounded theory (GT). Here 

based on evidence from participant reflections, I convey a landscape of agency of industrial 

objects in public space, besides a priori agency of these objects which are their function 

and efficiency in the modernist design literature. From participants’ documentation, a 

landscape of agency in public space was formed. 

https://doi.org/10.21606/drs.2024.1396 

Towards a mapping of empathic design methods 
Luce Drouet1, Froukje Sleeswijk Visser3, Brian Pagán4, Carine Lallemand1,2 

1University of Luxembourg, Luxembourg; 2Eindhoven University of Technology, the 
Netherlands; 3Delft University of Technology, the Netherlands; 4The Greatness Studio, the 
Netherlands 

Empathic design methods support designers in developing an empathic understanding of 

the people they design for. While researchers and designers use many of these methods, 

the literature falls short in providing an overview of these methods and what they contribute 

to the innovation process. We conducted two iterative workshops with 5 researchers in em-

pathic design to define and map the properties of 10 selected empathic methods. By 

providing an overview, a mapping of empathic methods can support the deployment of em-

pathic interventions. This mapping acts as a guiding tool to support designers in choosing 

the empathic methods that are the most relevant to their industrial context and audience 

needs. This work paves the way for further empirical research, inviting the design commu-

nity to challenge these empathic properties and document how empathic design methods 

work in a variety of contexts for different audiences. 

https://doi.org/10.21606/drs.2024.235 
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Designing With The Challenges Of The Anthropocene 
Guilherme Englert Corrêa Meyer1, Carl DiSalvo2 

1University of Vale dos Sinos, Brazil; 2Georgia Institute of Technology 

The Anthropocene is a concept that has been stimulating several initiatives among theo-

rists and practitioners in Design. This paper explores how Design has been coping with this 

concept. It builds from a literature review to elaborate three challenges with themes related 

to the Anthropocene. They are: unsettling Modernity; noticing neglected multiplicity and 

creating new imaginaries. We share 12 projects related to these challenges were selected. 

The projects were analyzed considering how they address the theme they were attached to, 

and how they elaborate tactics and mechanisms to cope with the challenges. Based on 

such analyzes, the paper presents a matrix on how the relation between the themes, tac-

tics, and mechanism can be considered. Finally, it attempts to suggest a means for map-

ping the situation regarding the relation between design and Anthropocene. The paper 

aimed at contributing to the discussion on design's role in these turbulent times. 

https://doi.org/10.21606/drs.2024.286 

Engaging the public in technological futures: a participatory speculative 
design approach to polyphonic representational spaces 
Nuri Kwon1, David Perez1, Naomi Jacobs1, Mariana Cavada2, Rachel Cooper1, Jose Maron3 

1Lancaster University, United Kingdom; 2Manchester Metropolitan University, United 
Kingdom; 3Independent Researcher 

This paper explores the concept of polyphonic representational space as technological im-

aginaries of multiple individuals regarding public space. The context of this research relates 

to implementing digital technologies, such as the Internet of Things and AI, in the public 

realm and their impact and challenges on policymaking, everyday practices and spatial ex-

periences. Speculative design offers a way of creating multiple scenarios for the future and 

provoking conversations regarding technological futures. This research adopts a participa-

tory speculative design (PSD) approach to engage with people, not necessarily designers or 

technology experts, in the future prototyping process. We introduce a study conducted in 

three stages: two speculative prototyping workshops, two public exhibitions and a work-

shop with policymakers. The paper concludes by reflecting on how PSD can gather poly-

phonic views about technological futures in places, including opportunities and challenges 

and potential applications in policymaking processes. 

https://doi.org/10.21606/drs.2024.798 

Polyphonic Speculation in Practice 

Fostering Pluriversal Perspectives in Theory of Change: A Case of an 
Urban Regeneration Project 
Hadas Zohar, Luca Simeone, Nicola Morelli, Amalia de Götzen 
Aalborg University Copenhagen, Denmark 
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This paper chronicles how we used a Theory of Change visual map to support pluriversal 

perspectives in urban regeneration projects. The map was tested in four cities under regen-

eration as part of the T-Factor project. Unlike most Theory of Change maps, it supported 

city stakeholders in three main aspects: 1) planning interventions to operate within multiple 

time horizons, 2) considering multiple actors, both human and non-human, in the decision-

making process, and 3) reflecting on planned interventions to ensure a long-term impact 

beyond project scope. In addition, the Theory of Change map led towards a new approach 

for portfolio-based interventions in urban regeneration projects, emphasising long-term 

thinking and prioritising care activities over tangible hard ends. The map supplements the 

classic evaluation-based Theory of Change model, expanding the logic of how a polyphonic 

change process in the urban realm could occur through collaborative design practice. 

https://doi.org/10.21606/drs.2024.287 

Vovousa 2048: a Design Fiction workshop imagining the future in a rural 
and remote area in Greece 
Costas Bissas 
Independent Design Researcher 

In July 2023, the author carried out a design fiction workshop over a 4-day span in Vovousa, 

a village of 132 inhabitants by the banks of the wild river Aoos/Vjosa, in the heart of the Pin-

dus range, in the area of Epirus, Greece. In a location with a history of tensions regarding 

the creation of hydroelectric dams, the workshop participants were invited as a group to 

consider and discuss different scenarios for the future of the settlement, set in the year 

2048. As a group, they publicly presented artefacts from one selected future with the dis-

cussions following indicating that the polyphony generated by the proposals ought to be a 

given in any community inquiring their preferred future. Such investigations on futures 

ought to be a constant and continuous endeavor, since, as this short workshop illustrates, 

even the best outcome today is no panacea for living a preferable future tomorrow. 

https://doi.org/10.21606/drs.2024.915 

Contextualizing Comedy Techniques for Speculative Design: Unraveling 
Futures Cone from Sketch Comedy Series, ‘2032/2033 Futures' 
Eun Sun Park1, Hyunjae Daniel Shin2 

1Human Life and Innovation Design, Yonsei University, Republic of Korea; 2Yonsei 
University, Republic of Korea 

Speculative design stretches the boundaries of future plausibility, enabling creators to en-

gage audiences by evoking empathy and provoking debate. Designers often use satire and 

humor, techniques that comedians have employed for centuries, to engage the public. We 

examined the popular YouTube comedy series '2032/2033 Futures', which depicts near fu-

tures, to understand how comedy can broaden future plausibility and challenge viewers to 

think critically about preferred futures. To this end, we conducted semi-structured inter-

views with the creators to contextualize their comedic techniques, such as humor, satire, 

irony, and wit, within future-oriented narratives and prototypes. Our findings illustrate how 

comedy can revitalize speculation as an experimental approach: a) to the notion that 

boundaries of future plausibility are shaped by collective empathy and can expand through 

speculation, b) to the unearthed significance of notions once considered preposterous, 
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and c) to crafting scenarios that break from linear time, showcasing a polyphonic temporal 

and spatial narrative. 

https://doi.org/10.21606/drs.2024.433 

“Bejay (water) is our sister”: Wearable speculations to entangle 
collectively. 
Andrea Botero1, Eliana Sanchez-Aldana2, Alexandra Cuaran Jamioy3, Susana Patricia 
Chicunque Agreda4 
1Aalto University, Universidad de Los Andes; 2Universidad de Los Andes; 3Universidad 
Javeriana, Kamentza Biya; 4Kamentza Biya 

Inspired by the feeling-thinking-making of the tšombiach, a traditional belt or sash woven 

by the Kamëntŝa people (authors 2023) this paper explores the potential of a collection of 

wearable speculations to entangle collectively in matters of care (Puig de la Bella Casa 

2017) relating to water in a territory. Through five speculative, hand-woven garments we (2 

Kamëntŝa and 2 sn̈ená/foreign women) open dialogues on how wrapping/involving, in a 

tšombiach logic, can be a practice of care: of the body and of the territory. The pieces are 

speculative in the sense that they are not actual garments, nor are they tšombiachs, in-

stead they are pieces woven to feel-think-make with. Through them we invite each other, 

and other people, to physically engage with situated stories of bejay -water- our sister; to 

wear these pieces as a call to care, but also to be involved and entangled in the stories. 

https://doi.org/10.21606/drs.2024.263 

Co-creating pluralistic futures: A systematic literature review on 
participatory speculative design 
Yingfei Ye1, Duoduo Zhang2 

1School of Design, Hunan University, Changsha, China; 2School of Design, Hunan 
University, Changsha, China 

In an increasingly uncertain future context, participatory speculative design be-come a fu-

ture probe for exploring complex socio-technical issues and a diverse world. Compared to 

speculative design, the focus of participatory speculative de-sign shifts from artifacts to 

process, empowering the public through multi-stakeholder participation. Building upon fu-

ture prototypes and scenarios, participants and designers co-create potential pluralistic 

futures, and democratize imagination. This paper, based on a literature review of recent 

research in this field, outlines three practical pathways of participatory speculative design, 

which are characterized as "technical speculation," "social speculation," and "integrated 

speculation," along with seven participatory methods that can be used in the de-sign pro-

cess. Finally, the study proposed a framework for participatory specula-tive design flow, 

delineating four phases to guide the practice of participatory speculative design. 

https://doi.org/10.21606/drs.2024.1316
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Session chairs 
Miriam Tedeschi and Jules Rochielle Sievert 

Editorial 
Miriam Tedeschi and Jules Rochielle Sievert 
https://doi.org/10.21606/drs.2024.116 

Spatial Justice in Design Research: A Transdisciplinary 
Discourse 

Coastliners Lab: Mapping for Environmental Spatial Justice at the Water’s 
Edge 
Gokcen Erkilic 
Northeastern University, United States of America 

Coastliners Lab is a trans-media critical mapping practice that focuses on the border con-

ditions of bodies of water and how they shape socio-material processes of human and en-

vironmental relations in urban and extra-urban settings. The lab works with a deep carto-

graphic layering of aerial photographs, historical maps, news reports, video footage, field 

notes, interviews, and more to explore embodied map-making methods that define new 

roles for design toward spatial justice. It highlights agencies and political ecologies under-

lying the contested anthropogenic impacts on the margins of transforming landscapes. Is-

tanbul’s political and ecological struggles with the surrounding bodies of water have been 

the birthplace of the lab. This paper will introduce the initial context of Istanbul, theories, 

cartographic experiments, and ongoing practices of the Lab to discuss emergent mapping 

methodologies as a design medium to engage with spatial justice. 

https://doi.org/10.21606/drs.2024.1182 

Spatial justice through immersive art: an interdisciplinary approach 
Asma Mehan, Sina Mostafavi 
Huckabee College of Architecture, Texas Tech University, United States of America 
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This paper explores spatial justice in urban environments through immersive art and de-

sign, focusing on Amsterdam and Houston. It presents a case study from the Venice Bien-

nale 2023, showcasing art's potential in fostering inclusive urban spaces. The study delves 

into the socio-political complexities of urban areas, highlighting often-ignored liminal 

spaces and their tensions and possibilities. Immersive art emerges as a transformative me-

dium, capable of challenging and reshaping perceptions of space and addressing systemic 

socio-economic disparities. Adopting a transdisciplinary approach, the research combines 

insights from various fields to enrich discussions on spatial justice and inspire urban trans-

formation. By examining liminal spaces and the 'phygital' nexus, the paper challenges con-

ventional urban narratives and advocates for more inclusive and equitable urban strate-

gies. 

https://doi.org/10.21606/drs.2024.302 

Reimagining public spaces through translating cultural & heritage 
narratives into public art-Lessons from Roxbury’s Black Panther 
commemoration community garden & art mural project 
H. Killion Mokwete 
Northeastern University, United States of America 

The topic of spatial justice offers a good platform to examine socio-economic imbalances 

that still exist in some Boston neighborhoods, such as Roxbury, which has a history of un-

derdevelopment, redlining, food insecurity, and other socio-economic challenges. It also 

presents a chance for the execution and examination of community-led projects and initi-

atives that can show how locally owned projects can strengthen community ownership, 

underpin the preservation of cultural heritage and identity, and offer fresh examples of so-

cial participation in community development. The Black Panther Commemoration Installa-

tion at the Winthrop Gardens in Roxbury, which was conceptualized and created through 

the local community social participation, will be the subject of this case study's critical 

analysis. The author, students at Northeastern University, local fabricators, community 

neighborhood association, local municipal funders and nonprofit organizations collabo-

rated to create the Winthrop Garden installation, which celebrates the work of the Black 

Panthers of the Boston chapter. 

https://doi.org/10.21606/drs.2024.661 

Adelaide’s graphic heritage: The quintessential “contested” colonial city 
Robert Harland 
Loughborough University, United Kingdom 

Adelaide, the state capital of South Australia, is a quintessential colonial city. However, in 

the land colonial settlers called Australia, colonialism demeaned notions of Country in a 

physically and politically contested space. New approaches have been called for to recon-

sider Australia as a shared space that places high value on indigenous identity. From within 

a context that challenges us to think about how Country and culture might be envisioned, 

designed, planned, and implemented, this paper reports on a hypothesis about how the 

concept of graphic heritage can be applied to enhance sustainable development in this 

South Australian setting. Building on recommendations from a collaboration between aca-

demic research with the United Kingdom National Commission for UNESCO, the imprecise 

relationship between heritage interpretation, presentation, and representation is exposed 
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to reveal how graphic heritage can function as an enabling tool for disparate partners to 

provide a focus for discussion and joint purpose. 

https://doi.org/10.21606/drs.2024.1069 

The heritage language and graphic landscape of London's Chinatown 
Robert George Harland1, Angelina Hang Pan2, Alison Barnes3 
1Loughborough University, United Kingdom; 2Loughborough University, United Kingdom; 
3Western Sydney University, Australia 

The preservation of minority heritage through language is widely recognised as an important 

means for safeguarding ethnic identity within multicultural settings. This paper investigates 

the visibility of "heritage language" through the lens of graphic heritage within the distinctive 

ethnic enclave of London's Chinatown. Located in the City of Westminster, Chinese identity 

is officially designated on street nameplates that demarcate geographic boundaries as well 

as depict a shift in the cultural influence of this migrant community. In this study, the visual 

analysis of 209 retail signs displays 313 instances of language. The research findings indi-

cate the extent of retention of heritage languages within the area, providing the basis for a 

case study that maps the linguistic codes and spatial distribution of graphic devices. From 

this, new insights are gained into the design literacy of Chinese migrants in London to pro-

vide a framework for thinking about how Chinese ‘designscapes’ have developed world-

wide. 

https://doi.org/10.21606/drs.2024.885
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Language in Design Process 

Modelling Reflection in Descriptions of Design Practice using Linguistic 
Inquiry 
Nupura Kulkarni, Senthil Chandrasegaran, Peter Lloyd 
Delft University of Technology, The Netherlands 

Reflection plays a vital role in the development of designers, enabling them to evaluate their 

experiences, enhance their learning, and foster professional growth. This research ana-

lyzed reflections of 56 design students, as part of graded coursework, using content and 

dictionary-based approaches (LIWC). Building on an existing model of reflection with eight 

components (experience, belief, difficulty, perspective, feeling, learning, intention, and de-

scriptive) we identify, using descriptive statistics, the linguistic features associated with 

each component and correlate these to grades achieved. We distinguish two types of re-

flections associated with higher grades: those emphasizing personal experiences that we 

term holistic narrators, and those that focus on critical self-evaluation that we term in-

depth explorers. Our results provide insights for design educators, guiding interventions to 

enhance critical thinking and self-reflection among design students. They also inform the 

development of automated tools to assess and enhance reflective practice in educational 

and design settings. 

https://doi.org/10.21606/drs.2024.551 

Leveraging LLMs for Reflection 
!

: Approaches to Mitigate Assumptions 
within the Design Process 
Niklas Muhs1, Aeneas Stankowski1,2 
1University of Applied Sciences Schwäbisch Gmünd, Germany; 2DFKI German Research 
Center for Artificial Intelligence 
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In an increasingly complex landscape, designers grapple with unprecedented uncertainty, 

often exacerbated by inherent biases and implicit assumptions. Utilizing Large Language 

Models (LLMs), our formative study introduces "Anticipate," a tool designed to interrogate 

these hidden presumptions and mitigate uncertainty. A subsequent study demonstrates 

that LLMs can critically challenge design ideas, elucidate underlying thought patterns, and 

expose biases, thereby preempting undesirable outcomes. Importantly, we employ spe-

cific input framing techniques to minimize the risk of LLM-induced biases and hallucina-

tions in decision-making. Collectively, these methodologies aim to attenuate both designer 

and algorithmic biases, thereby mitigating the perpetuation of adverse societal trends. 

https://doi.org/10.21606/drs.2024.1367 

Exploring human-centered design method selection strategies with large 
language models 
Vivek Rao1,2, Yuanrui Zhu3, Timothy Yang3, Euiyoung Kim4, Alice Agogino3, Kosa Goucher-
Lambert3 
1Duke University, Pratt School of Engineering, United States of America; 2UC Berkeley, 
Haas School of Business, United States of America; 3UC Berkeley, Dept. of Mechanical 
Engineering, United States of America; 4Delft University of Technology, Dept. of Design, 
Organization and Strategy, Netherlands 

In human-centered design (HCD) projects, designers select and use a variety of design 

methods in pursuit of a desired outcome. Given the prominence of method selection in de-

signer behavior, what distinguishes a design team’s method selections from design 

method selection based on frequency or probability? To explore this question, we compare 

HCD methods suggested by the publicly-available large-language model, GPT-3.5, to 402 

novice design team method selections over five offerings of a design project based learning 

course at a large public university. We observe that GPT-3.5 appears to represent design 

method knowledge held in method repositories like theDesignExchange well. We also ob-

serve that GPT-3.5’s method selection recommendations appear to poorly distinguish be-

tween HCD phases, and appear limited to highly specific aspects of HCD phases. These 

findings highlight the unique contribution of human design cognition in design decision-

making relative to LLM’s, and herald the promise of human-AI teaming in design method 

selection. 

https://doi.org/10.21606/drs.2024.956 

Significance of everyday group conversations in defining design 
problems: Affordances of group chat room for discursivity in design 
process 
Jen Yoohyun Lee 
School of Design, Hong Kong Polytechnic University, Hong Kong S.A.R. (China) 

This paper explores the ongoing and nonlinear nature of everyday group conversations af-

forded by a mobile messaging app. Understanding such interactions can facilitate the 

awareness of different viewpoints and the emergence of group decisions on elucidating de-

sign problems. The exploration is done by analyzing stakeholders' group chat conversations 

through the lens of small stories, which acknowledges overlooked aspects of everyday 

communication. Communicative interactions are increasingly relevant to participatory 

processes of coordinating knowledge, needs, and goals among multiple stakeholders in 
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designing. Meanwhile, communication in goal-oriented workshops and interviews aims for 

an effective sense-making process and compels the definition of problem and solution. 

Such an arrangement for communication could constrain the stakeholder's agency to re-

define the design problem upon ideating alternative solutions. Therefore, this paper aims 

to scrutinize a less structured and mundane communication setting and its significance on 

stakeholder agency to iteratively reconceive the problem at hand. 

https://doi.org/10.21606/drs.2024.867 

Revealing user tacit knowledge: Generative-Image-AI helps create better 
design conversation 
Wenhui He, Yi Xiao, Yu Xie 
School of Design, Hunan university, China 

In new product development, engaging users in co-creation provides valuable opportuni-

ties for innovation by uncovering their latent needs. However, user knowledge is often tacit 

and difficult to express. This study considers Generative-Image-AI as a tool to facilitate 

communication between users and designers, and explores how it intervenes in the design 

process to facilitate meaningful design conversations. We proposed the conceptual design 

iteration process model for Generative-Image-AI intervention in the product conceptual de-

sign phase and conducted a workshop with six designer-user dyads. The results demon-

strated the positive impact of Generative-Image-AI on design conversations by fostering 

continuous communication, expanding possibilities, and encouraging reflection and itera-

tion. We also discussed the new challenges that Generative-Image-AI brought to design 

conversations. Overall, Generative-Image-AI enriches the co-creation design conversa-

tions. Our research contributes to the integration of AI in human-human collaboration pro-

cesses and provides a new perspective and foundation for AI-supported participatory de-

sign conversations. 

https://doi.org/10.21606/drs.2024.1329 

Metaphor Gardening: Experiential engagements for designing AI 
interactions 
Dave Murray-Rust, Maria Luce Lupetti, Iohanna Nicenboim 
Delft University of Technology, Netherlands, The 

Designers deploy metaphors in various constructive ways but there is a challenge in notic-

ing and selecting helpful metaphors to describe AI systems. Metaphors serve to highlight 

certain aspects of AI but their influence can be so potent that envisioning or discussing AI 

in alternative ways becomes challenging, with unwanted expectations, lazy tropes and hid-

den biases. Alternative metaphors help designers grasp distinctive qualities of AI and move 

past hidden assumptions. Hence, it is key to support designers in precise, plural and inten-

tional metaphor use to grasp unique qualities of AI and explore its relationalities. We illus-

trate this through a selection of prototyping journeys in which metaphors directly shaped 

students’ design trajectories and allowed them to explore the relational, entangled com-

plexities of AI systems. Finally, ‘metaphor gardening,' provides a series of recommenda-

tions for designers when designing AI with metaphors, which we hope can ultimately sup-

port a generative and responsible approach to AI technologies. 

https://doi.org/10.21606/drs.2024.376 
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Language in Design Practice 

A Designer’s Lexicon: An Ethnographic Exploration of Language in Design 
Practice 
Madison Sabatelli 
The Ohio State University, United States of America 

Although a visual language often takes precedence as the main communicator in design, 

text can act as a fundamental medium of developing ideas. Writing not only has similar ca-

pabilities as sketching in order to externalize concepts, but also when developing cognitive 

thinking and communicate with others. Using instructional, social and reflective lenses, 

this ethnographic study catalogues and analyzes examples of written language present 

across several design studios at The Ohio State University. Artifacts presented include writ-

ing prompted by design instructors, written interactions between peers and student self-

awareness delivered through reflective writing. Acting as a purveyor of language, writing 

serves a method for understanding how students develop a sense of professional practice, 

communicate with others in the field and build a sense of self as emerging designers. 

https://doi.org/10.21606/drs.2024.481 

Grand narratives of Value and their relationship with design 
Natalia Gulbransen-Diaz, Leigh-Anne Hepburn 
The University of Sydney, Australia 

We all use value speak in our everyday conversations. Within the field of design, the impli-

cations of value are even more integral: we expose and negotiate value in order to create 

“desirable” experiences and avoid “bad” products, and our respective ideas of value guide 

our actions and judgements of what is “worthwhile” or “important”. Yet despite its preva-

lence, our understanding of each respective value referent is often ambiguous and subjec-

tive. In this research, we examine three grand narratives of value and ascertain how each 

representation relates to design. We argue that the strengths and limitations inherent in 

theories of sociological, economic, and linguistic value are mirrored in their related design 

praxes. We propose that this holistic awareness enables a more critical and expansive as-

sessment of design methods and practices. 

https://doi.org/10.21606/drs.2024.232 

The mentor archetype: Female character design trends in contemporary 
feature film animation 
Gabriela Sá1, Paula Tavares1, Heitor Alvelos2 

1Polytechnic Institute of Cávado and Ave (IPCA), Research Institute for Design, Media and 
Culture (ID+); 2Faculty of Fine Arts of the University of Porto (FBAUP), Research Institute for 
Design, Media and Culture (ID+) 

Archetypal images transcend cultures and time, being easily recognized, and absorbed by 

worldwide audiences. Thus, understanding how archetypal meaning is conveyed through 

design is undoubtedly a useful tool for character designers in the animation industry. Be-

cause popular animated films often target culturally diverse audiences worldwide, stereo-

types and archetypes are often used to communicate a character’s identity and narrative 
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role quickly and effectively. This paper presents trends of representation of the Mentor ar-

chetype found in female character design, from thirty popular and contemporary animated 

feature films. These trends emerged through a process of data collection and analysis. By 

mapping the current paradigm of female character design in this context, we aim at con-

tributing to the understanding of design practices in animation, while fostering critical 

thinking around gender representation in mainstream media, and ultimately contributing to 

a more just representation of women. 

https://doi.org/10.21606/drs.2024.1009 

A LLM-augmented Morphological Analysis Approach for Conceptual 
Design 
Liuqing Chen1,2, Yiyan Tsang1, Qianzhi Jing1, Lingyun Sun1,2 

1Zhejiang University, Hangzhou, China; 2Zhejiang-Singapore Innovation and AI Joint 
Research Lab, Hangzhou, China 

Morphological analysis is often used in the conceptual design process because it provides 

a structured and systematic approach to decompose design problems, improving the com-

pleteness and diversity of creative solutions. However, it still relies heavily on designers' 

professional knowledge and experience when decomposing design problems and propos-

ing solutions, which is a challenge for designers. In this study, we propose an LLMs-aug-

mented morphological analysis approach for conceptual design. We refine the design pro-

cess as three main stages: decomposition, generation, and combination, offering targeted 

guidance and support to designers when applying morphological analysis. In addition, we 

introduced a feedback mechanism to develop more appropriate solutions to specific prob-

lems. Experimental results show that our approach improves the quality of innovative con-

ceptual designs and reduces cognitive load. Furthermore, it augments the interactive ex-

perience between the designer and LLMs. 

https://doi.org/10.21606/drs.2024.605 

Synergizing human expertise with AI: The role of LLMs in user research 
Shivani Ganwani, Sanandan Ratkal, Ravi Mahamuni, Ishaan Pathak 
Tata Consultancy Services, India 

Traditional design practice primarily relies on human designers' skills and knowledge for 

problem solving. With the advent of Large Language Models (LLMs), there is a significant 

possibility of leveraging the language processing capabilities to assist designers in increas-

ing the speed, rigor, and effectiveness of various design activities. In the context of service 

design projects, we embarked on an investigation of utilizing LLMs to streamline labor-in-

tensive tasks such as analyzing user research data more effectively. Through our investiga-

tion, we propose a mixed LLM-human approach in the Design Process, especially for qual-

itative data analysis. This paper discusses our observations from the investigation of lever-

aging LLMs for qualitative data analysis in a service design project and elaborates the pro-

posed approach. We believe that these learnings hold broader relevance for the design dis-

cipline, empowering designers to delegate tedious design tasks to AI (LLMs), thus optimiz-

ing their workflow and productivity. 

https://doi.org/10.21606/drs.2024.789
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More-Than-Human: Becoming With the More-Than-Human 

‘Does Phosphorus Want to Sound Like That?’: Experiencing More-Than-
Human Futures 
Anton Poikolainen Rosén, Camillo Sanchez, Felix Anand Epp 
Aalto University, Department of Design, Finland 

The paper explores the learning possible from including the public in explora-tions of more-

than-human future visions. We presented an installation at a de-sign festival of a specula-

tive scenario that emerged from ethnographic research with urban permaculture farmers, 

using sounds to represent concentrations of nutrients in soil. We studied how visitors wear-

ing a sensor ring experienced the playing of these sounds upon insertion of a finger in the 

installation’s soil. Re-sponses underscore the importance of cultivating the skill of noticing 

through deep listening, alongside the profound connection thus established between hu-

mans and the more-than-human world. In a further contribution to more-than-human de-

sign, the paper examines implications for practices of noticing and pre-sents four princi-

ples for problematising and reimagining how data pertaining to the more-than-human world 

may be sensed and represented. 

https://doi.org/10.21606/drs.2024.829 

Designing from the plants' perspective. A field case study in urban forest 
of “La Goccia” 
Francesco Vergani1, Fabio Di Liberto2 

1Department of Design, Politecnico di Milano; 2School of Design, Politecnico di Milano; 
Habitus 

Designing by engaging more-than-human agents such as plants is a complex challenge, as 

they have long been regarded as "ontologically inferior" resources primarily serving human 
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needs. Emerging studies in the field of Plant Neurobiology are now breaking down 

knowledge barriers, gathering extraordinary data that recognize plant actions and behav-

iors guided by a distinct form of intelligence. Considering this breakthrough findings, this 

paper describes a 10-day workshop involving 52 international design students from Politec-

nico di Milano University that focused on experiencing plants in a former industrial area 

within the city borders. Through the years, this area has gone from desolation to a vibrant 

urban forest where plants and other life forms have flourished without human re-striction. 

With the contribution of botanists and local forest experts, the workshop was conceived as 

a journey with the ambition of providing participants with an opportunity to design for plants 

as active stakeholders. 

https://doi.org/10.21606/drs.2024.1052 

Learning in place: Reimagining design practice as ecological literacy 
Nick Logler 
The Information School, University of Washington 

What does it mean to practice design in a world without human beings at its center? How 

can designers take meaningful action in a world in crisis? In this paper, I present initial find-

ings from an experimental month-long immersion in a place humans and more-than-hu-

mans meet—a coastal wildlife refuge in the northeastern United States. I report on my ex-

perience in the field (notes, observations, and photos), reflections on my trajectory as a 

designer and researcher in the refuge, my evolving understanding of what it means to de-

sign with a more-than-human lens, and how my search for meaningful action led me toward 

ecological literacy as an approach to practice. In doing so, I offer three contributions: four 

vignettes demonstrating how entangled more-than-human webs reshape an experience of 

place, five interconnected considerations for more-than-human design, and a model for 

grounding design practice in cultivating ecological literacy.   

https://doi.org/10.21606/drs.2024.1118 

Exploring more-than-human worlds and becoming with living and non-
living entities through play 
Filipe Pais 
Noroff University College, Kristiansand, Norway; Ensad, Paris, France 

In recent years, we have observed the emergence of a variety of video games that allow their 

players to temporarily exist entangled in more-than-human worlds, becoming with other 

species and things. Informed and inspired by posthuman philosophies, this article exam-

ines three video games: Everything (2017), Stray (2022), and Endling - Extinction is Forever 

(2022). This analysis focuses on three key questions: 1) How are these games enabling play-

ers to become with non-human characters representing real-life organisms? 2) What kinds 

of knowledge do players gain about these worlds? 3) How to define a more-than-human 

playful experience? The article concludes by introducing an initial draft of guidelines in-

tended to facilitate the development of more-than-human games. 

https://doi.org/10.21606/drs.2024.606 
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Becoming microbes: An approach to cultivating microbial sensibilities in 
biodesign 
Jiho Kim, Raphael Kim, Joana Martins, Elvin Karana 
Industrial Design Engineering, Delft University of Technology, The Netherlands 

Microbes assume an indispensable role in design, given their inherent adaptability, func-

tional diversity, and abundance. Yet, designing with microbes presents notable challenges 

for biodesigners, stemming from, for example, the distinct temporalities and scales of mi-

crobes. Conversely, cultivating microbial sensibilities—reflecting human comprehension 

and alignment with the distinctive characteristics of microbes—stands out as a unique po-

tential of biodesign for fostering a deep connection between humans and other living enti-

ties. In response, we present the concept of “becoming microbes”, a philosophically 

grounded approach advocating for a non-anthropocentric stance in biodesign, aiming at 

immersing biodesigners in the realms of microbes with a fresh perspective for imagining 

the world through the lens of a microbe. By harnessing diverse microbial qualities, includ-

ing motility and communication, we present various design avenues to explore the notion 

of becoming microbes. We reflect on the role of merging the biological with the immersive 

digital systems in this context. 

https://doi.org/10.21606/drs.2024.950 

More-Than-Human: Designing With and Through 
Technologies 

Embodying the Driving Experience Through AI Driving Assistants as a 
Means of Noticing the More-than-Human 
Olga Barbara Lackner 
Chalmers University of Technology, Sweden 

On the road, a shift of agency away from human drivers is taking place with AI-based road-

side monitoring and driving assistants. This changes interaction both within the car and 

with the environment outside of it, mediated by driving assistant algorithms. It also changes 

encounters with the non-human, framing and evaluating them from a technological lens. 

This paper aims to show how the human experience of their environment during a car ride 

is shifted through AI, where encounters with non-human entities are observed and logged 

by technology, and how this can be used to remediate passengers’ experience of their en-

vironment during a car drive. The AI becomes a mediator which makes visible the agency of 

the non-humans in our environment and allows an immersion into the outside from inside 

the car by linking the driving assistant’s detection to sensual – auditory and olfactory – cues 

changing the car interior. 

https://doi.org/10.21606/drs.2024.343 

Beyond human-centered empathy: tools and techniques to engage 
curiosity 
Cassini Nazir 
University of North Texas, United States of America 
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Empathy has long held a central role in design. However, when exploring more-than-human 

design, empathy has definite limits. We feel empathy primarily toward humans. Our empa-

thy may also extend to certain animals and few, if any, objects. This paper will explore the 

limits of empathy and argue that cultivating curiosity is a necessary first step in a more-

than-human design approach. It introduces techniques to develop curiosity and offers 

ways to make our curiosity more durable. It will then trace the linguistic roots of care, an 

etymological ancestor to curiosity, and argue that care is also necessary. Because care is 

fostered differently than curiosity (although curiosity may be a catalyst), this paper will offer 

techniques on how to cultivate care. Finally, it offers reflective remarks on how design may 

re-conceptualize itself to more closely embrace care and curiosity through practices and 

processes. 

https://doi.org/10.21606/drs.2024.1124 

More-than-human Design and AI: Exploring the Space between Theory 
and Practice 
Iohanna Nicenboim1, Joseph Lindley2, Johan Redström3 

1Delft University of Technology; 2Lancaster University; 3Umeå University 

While design is turning to more-than-human (MTH) approaches, integrating posthumanist 

theory into design practices remains challenging. We argue that making MTH thinking “ac-

tionable” demands moving beyond the idea that there is a gap to bridge. Instead, we pro-

pose that the space between theory and practice could offer an interesting starting point 

for experimentation. Exploring that liminal space, we designed two generative AI tools – 

Oblique and MoTH. Using ChatGPT-4, these tools create design strategies based on diverse 

MTH texts. Reflecting on the process of making and using these tools, we offer two contri-

butions: First, we explain how designers can use the tools (and create their own variants) 

to walk through design concepts from multiple perspectives. Then, we provide a critical 

discussion on the opportunities and limitations of using AI for MTH design, including how 

to situate MTH knowledge(s) and avoid extractivist relations. 

https://doi.org/10.21606/drs.2024.948 

Hybrid Ecologies of artificial intelligence: prototyping terrestrial practices 
through a design installation 
Martin Tironi, Manuela Garretón 
Pontificia Universidad Católica de Chile 

If AI is usually represented as an immaterial and deterritorialized agency, this paper seeks 

to rematerialize the development of this technology, making visible water consumption in 

AI model generation. Drawing on studies of post-anthropocentric design and the notion of 

more-than-human interdependencies, we describe Hybrid Ecologies, an installation that 

problematizes the relationship between AI and the more-than-human agency of water. The 

installation is a design exploration to overcome the dichotomy between nature and tech-

nology, evidencing how AI inhabits a hybrid ecology, made of interdependent relationships 

between human agencies and terrestrial ecosystems. We try to move the reflection on AI 

from a human-centered-design approach to a planet-centered design based on the idea of 

interdependence and more-than-human futures. Hybrid Ecologies is an experimental effort 

to open the discussion of the terrestrial condition of AI, urging design to use its capacities 

to generate better alliances with the more-than-human worlds we inhabit. 
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https://doi.org/10.21606/drs.2024.1104 

Contours in Blurred Design Spaces: More-than-Human Participation of 
Artifacts in Design-in-Use 
Evert van Beek 
Delft University of Technology, Faculty of Industrial Design Engineering 

Contemporary design practice requires a more-than-human orientation to deal with com-

putational artifacts. In this paper I discuss how the participation of artifacts in design activ-

ities during use time blurs categories of design, use and artifact. I use the analytical con-

cept of design space, informed by a framework of co-performance to highlight some con-

tours in this blurred situation. To do so I adopt a critical design approach, and present three 

conceptual smart thermostats based on the concepts of framing, tinkering and scripts. This 

contributes to awareness and discussions of design-in-use and the role of artifacts in an 

increasingly automated and connected everyday. I articulate some emerging implications 

for design and research. 

https://doi.org/10.21606/drs.2024.443 

More-Than-Human: Thinking with Care 

When a tree says no: Towards a more-than-human consent notion for 
design 
Franca Lopez Barbera 
Institute for the History and Theory of Architecture and the City (GTAS), TU Braunschweig, 
Germany 

A growing body of more-than-human approaches in design reconsider and re-articulate de-

sign’s relationship to the natural world through relational frameworks. However, such en-

deavours do not come without difficulties and may even reproduce the very logics they seek 

to overcome. Despite the prolific efforts within the design community, overcoming the 

modern/colonial legacies of design and its anthropocentric paradigm remains a formidable 

challenge. Departing from the Quebracho Colorado tree as a guiding example, this paper 

delves into a gender and decolonial analysis of the notion of consent that underscores de-

sign’s role in reproducing extractive approaches to nature. It then goes on to propose the 

concept of more-than-human consent as an approach for design capable of articulating 

sustainable, less prescriptive, and more just ways of relating to and with nature that attend 

to the historical and ongoing power dynamics at play within these relations. 

https://doi.org/10.21606/drs.2024.307 

Gulls on the move? Synanthropic design in the Dutch Delta 
Joanna van der Leun1, Laurens Kolks2, Bregje F. van Eekelen2,3 
1Independent design researcher; 2Delft University of Technology, Faculty of Industrial 
Design Engineering, The Netherlands; 3Erasmus University Rotterdam, Erasmus School of 
Social and Behavioral Sciences, The Netherlands 

This article develops a synanthropic design approach. The Port of Rotterdam currently 

houses one of Europe’s largest colonies of the synanthropic species of Lesser Black-
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backed Gulls. The thriving of this particular colony is entangled with human interventions 

and economic activities in the larger Dutch Delta. We map the managerial, legal, political, 

and economic interrelations and dependencies that animate the human and more-than-

human contact zone. By including a gull's perspective on the Dutch delta environment, this 

study aims to support the facilitated coexistence of humans and Lesser Black-backed 

Gulls in the Port of Rotterdam – now and in the future. The synanthropic design interven-

tions and new governance model proposed in this study show how the Port of Rotterdam 

can be re-imagined as “Land of Gulls and Humans.” 

https://doi.org/10.21606/drs.2024.195 

Designing with more-than-human temporalities 
Riel Bessai, Roy Bendor, Ruud Balkenende 
TU Delft 

Time is a crucial element in design, and even more so when it comes to designing for sus-

tainability. Many designers approach sustainability from a problem-solving perspective, 

according to which time is linear (and therefore quantifiable) and the future is predictable 

(and therefore designable). Designerly time appears quintessentially modern and human. 

A welcome antidote can be found in more-than-human design perspectives, where a mul-

titude of actants and agencies and their appropriate temporalities are given consideration 

and space. In this paper we add to such approaches by suggesting two ways to engage with 

more-than-human temporalities: noticing and care. We illustrate how these approaches 

may give way to new design practices by discussing the conceptualization and construction 

of a music festival stage in France. We argue that such design practices integrate ecological 

care into the design process by attuning the designer to the different scales and rhythms of 

ecosystems and their more-than-human members. 

https://doi.org/10.21606/drs.2024.438 

Healing our Designing: Practices of Care for Human and More-than-
Human Relations 
Marysol Ortega Pallanez 
The Design School, Arizona State University, USA 

Ongoing socio-ecological damages stem from dominant design practices rooted in mod-

ernist, capitalist ideologies that exploit nature. If we, designers, aim to contribute to healing 

the web of life, our practices also need healing. Seeking an alternative paradigm to prob-

lem-driven design, this article narrates my journey to embrace a paradigm of relation-caring 

that encompasses humans and more-than-humans. Drawing upon experiences with fellow 

embroiderers in Hermosillo, Mexico, I present two everyday design practices that explore 

women-plant relations in the desert: 1) cultivating relationships by embroidery of memo-

ries, presents, and futures with plants; and 2) infusing diálogo de saberes (wisdom dia-

logues) with embodied and affective encounters with plants. These practices advocate for 

a profound shift in design tendencies, urging designers to attend to relations as much, if not 

more, than our intent to make worlds. 

https://doi.org/10.21606/drs.2024.268 
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Generosity in More-than-human Design 
Karey Helms 
Stockholm University, Sweden 

Generosity in more-than-human design suggests an openness to change in grappling with 

human exceptionalism and nonhuman entanglements. Yet the risks of generosity in design 

practice are largely unarticulated, and it is unclear how designers might practically encoun-

ter and navigate them. In response, I first position generosity within feminist theory as an 

open dispossession and material exchange that is pre-reflective and asymmetrical. This 

articulation accounts for nonhuman organisms, objects, and agencies as inseparable from 

what it means to be a person. I then present three design cases that situate generosity in 

design practice. This includes specifying the relations explored, presence of openness, 

risks encountered, and applied findings. From these, I discuss the deliberate centering of 

the human designer and how practically engaging with generosity problematizes some 

more-than-human relations as more more-than-human than others. 

https://doi.org/10.21606/drs.2024.766 

Using a Mutualistic Design Methodology to Exhibit the Benefits of 
“Suboptimal” Product Design 
Asa River Jackson 
Design School Kolding, Denmark 

Human-centred design has evolved to the point where much of what is considered optimal 

is projected as a result of the anthropocentric design process itself. To investigate what 

unexpected and beneficial outcomes might be produced by intentionally equating the 

needs of humans and nonhumans, a “Mutualistic Design” methodology was created. This 

paper discusses the process and results of an exhibition guided by this method, and how it 

encouraged a dialogue for professionals and academics regarding more-than-human and 

"suboptimal” design principles. Artefacts included in the exhibition were sitting furniture, 

coffee tables, walls, a piece of literature, and a card game. Each item was created to help 

designers and non-designers explore what sacrifices and benefits could come from escap-

ing the threshold of “optimal” human-centred design. Additionally, this paper discusses a 

framework for translating similar methods to other contexts, as well as Mutualistic Design’s 

place among other related philosophies and practices. 

https://doi.org/10.21606/drs.2024.347
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Generative AI in Practice 

Generating user personas with AI: Reflecting on its implications for 
design 
Vanessa Sattele, Juan Carlos Ortiz 
Centro de Investigaciones de Diseño Industrial, UNAM 

The aim of this research is to analyze and expose risks associated with using AI tools such 

as Large Language Models and Text to Image Models to create user personas, and initiate 

a discussion about their application in design practice. First, a model is presented compar-

ing the traditional user research approach with an AI persona generation method. Through 

a case study involving the creation of personas within the context of Mexico City, a critical 

analysis is conducted, revealing biases. Possible causes and risks for design practice and 

education are discussed, as well as potential benefits. Finally, a model for scalability of AI 

personas and generation of design ideas is presented. The significance of these findings 

shows the importance for design research to question how AI tools work. 

https://doi.org/10.21606/drs.2024.1024 

An LLM-based Concept Generation Method for Solution-driven Bio-
inspired Design 
Liuqing Chen1,3, Zebin Cai1, Wengteng Cheang1, Lingyun Sun1,3, Peter Childs2, Haoyu Zuo2 
1College of Computer Science and Technology, Zhejiang University, China; 2Dyson School 
of Design Engineering, Imperial College London, UK; 3Zhejiang-Singapore Innovation and 
AI Joint Research Lab, Hangzhou 

Bio-inspired design (BID) is a design methodology that employs biological analogies for en-

gineering design, encompassing problem-driven and solution-driven BID. Solution-driven 
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BID starts with knowledge of a specific biological system for technical design. Despite the 

proven benefits of solution-driven BID, the gap between biological solutions and engineer-

ing problems hinders its effective application, with designers frequently encountering mis-

aligned problem-solution pairs and facing multidisciplinary knowledge gaps in the analog-

ical transfer process. Therefore, this research proposes a large language model (LLM)-

based concept generation method, designed to automatically search for problems, trans-

fer biological analogy, and generate solution-driven BID concepts in the form of natural lan-

guage. A concept generator and two evaluators are identified and fine-tuned from the LLM. 

The method is evaluated by an ablation study, machine-based quantitative assessments, 

and human subjective evaluations. The results show our method can generate solution-

driven BID concepts with high quality. 

https://doi.org/10.21606/drs.2024.908 

Advancing Design With Generative AI: A Case of Automotive Design 
Process Transformation 
Yi Li1, Yeye Li1, Wei Yan2, Fan Yang1, Xuanxuan Ding1 

1School of Design, Hunan University, China, People's Republic of; 2China Telecom Digital 
Intelligence Technology Co., Ltd 

Generative AI has greatly enhanced the production of digital content and has had a signifi-

cant impact on the creative activities of designers. However, generalized generative AI falls 

short of designers' expectations in semantic understanding and image generation, and thus 

been poorly used in specific design domains (e.g., automotive design). This paper aims to 

explore the integration of generative AI into the design process, focusing on the generation 

of automotive design. We deconstructed the process of automotive design through user 

research, extracted the needs and pain points of designers, and transformed them into 

fine-tuning tasks for generative models. We trained three models in different styles based 

on Stable Diffusion: abstract forms, digital painting, and realistic rendering, and integrated 

them into the design workflow for practical automotive design. Performance evaluations 

and user studies indicate that our auxiliary models and generative design process can pro-

duce satisfactory automotive design and enhance efficiency. 

https://doi.org/10.21606/drs.2024.1260 

Cultural Product Design Concept Generation with Symbolic Semantic 
Information Expression Using GPT 
Yang Yin1, Shiying Ding2, Xiyuan Zhang1, Chenan Wang3, Xinyu Li1, Ruiyi Cai1, Yuancong 
Shou2, Yiwu Qiu4, Chunlei Chai1 
1Modern Industrial Design Institute,Zhejiang University,Hangzhou, China; 2School of 
Software Technology,Zhejiang University,Ningbo, China; 3College of Computer Science 
and Technology, Zhejiang University, Hangzhou, China; 4Hangzhou Zaowuyun Technology 
Co. Ltd., Hangzhou, China 

Products imbued with traditional cultural semantic information hold significance in com-

merce, culture, and the dissemination of information. However, the integration of implicit 

cultural semantics into the design process of cultural products poses a significant chal-

lenge. Key issues include the inaccurate expression of implicit semantics and the inade-

quacy of semantic information retrieval and inspiration. Therefore, we adopt a data-driven 
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approach to achieve symbolic semantic expression in generating and inspiring design con-

cepts for cultural products. In this paper, we utilize the generative pretrained transformer 

(GPT-3.5) as the base language model (PLM). By analyzing semantic information features in 

layers and mapping, we identify two design concept generators, fine-tuning them for the 

automatic retrieval and expression of semantic information. This is undertaken to generate 

cultural product designs in a natural language form. The method under-goes experimental 

evaluation, and the results demonstrate that our approach can generate cultural product 

design concepts containing accurate cultural information. 

https://doi.org/10.21606/drs.2024.508 

Data as Design Method 

Intimate Data as Design Material: Designing Tracking Practices for 
Menstruating Athletes 
Alina Wundsam, Alejandra Gomez Ortega, Nazli Cila 
Delft University of Technology, The Netherlands 

There is a significant knowledge gap concerning the female body in sports partly due to re-

search in sports physiology narrowly focusing on male athletes. It means hormonal 

changes around the menstrual cycle have been disregarded from critical considerations 

and recommendations about training and planning. Similarly, digital tracking technologies, 

which play an increasingly important role in sports, often overlook the menstrual cycle or 

invite athletes to reduce a situated and embodied experience into a discrete data point. In 

this paper, we use intimate data as material to design tracking practices for menstruating 

athletes. Specifically, we use the principles of Data Feminism of examining and challenging 

power to (1) underline current issues and practices of menstruating athletes through a 

large-scale survey, and (2) propose an alternative tracking solution through a participatory 

co-creation session with athletes and their intimate data. We reflect on the process of de-

signing with and for intimate data. 

https://doi.org/10.21606/drs.2024.540 

Exploring the role of data in designing smart products: A survey of 
Chinese product designers 
Yuxuan Tan, Xiang Yuan, Yaqin Peng, Ziyue Zhang 
Hunan University, China, People's Republic of 

With rapid advancements in information technology, data has emerged as a crucial mate-

rial that broadens the scope of design. Product designers urgently need to develop a com-

prehensive understanding of the role of data in design and how data can effectively shape 

and guide the creative design process. In this study, we identified different types of data in 

design by using bibliometric analysis and conducted semi-structured interviews using 

qualitative analysis with 12 experienced smart product designers, aiming to understand 

how product designers in various fields practically apply data in their design process. We 

have developed a taxonomy to leverage data in design, clarifying its impact and illuminating 

common challenges in data-driven decision-making throughout the design stages. This 

study aims to promote a shift toward a data-driven design paradigm, highlighted by a nu-

anced understanding of data's role in the design process. 

https://doi.org/10.21606/drs.2024.708 
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Revisiting the Uncanny Valley Effect: A data-driven analysis with curve 
fitting perspective 
Xiner Li1, Yi Xiao1, Yan Zheng2, Jinhao Qiao2, Chi-Sing Leung3 
1School of Design, Hunan University, ChangSha, Hunan, China; 2College of Electrical and 
Information Engineering, Hunan University, ChangSha, Hunan, China; 3Department of 
Electrical Engineering, City University of Hong Kong, Hong Kong, China 

The Uncanny Valley (UV) is a vital part of design research because it directly affects users' 

emotional responses and acceptance of anthropomorphic technical products. Traditional 

research relies on curve fitting to measure UV effects. However, these works often overlook 

the impact of data quality including scale and distribution on the accuracy and stability of 

fitting results. This study places a strong emphasis on the mediating role of data in UV, re-

visiting UV using a dataset comprising 1,000 static facial images of humanoid entities, 

evenly spanning the entire human likeness spectrum. The results reveal a different UV 

shape than Mori's original curve, especially for humanoid entities with moderate to low hu-

man likeness. Additionally, this paper explores how data quality affects UV effect curve fit-

ting results by using sampling technologies to construct subsets. We highlight the im-

portance of data-driven design research and provide a new perspective on avoiding and al-

leviating UV effects. 

https://doi.org/10.21606/drs.2024.422 

Bridging the Gap: Data-Driven Design for Smart Cities 
Raquel Corrêa Cordeiro, Manuela Rupp Quaresma 
Laboratory of Ergodesign and Usability Interfaces - LEUI - PUC-Rio University 

The concept of smart cities encompasses not just technological advancement but also cit-

izen well-being and sustainability. However, the increasing data availability often leads to 

a technology-centric focus, neglecting integration with citizen participation. The design 

could bridge this gap by facilitating data translation and accessibility. Therefore, this study 

aimed to test a process for co-analyzing mixed data through collaborative activities and 

data visualization tools, immersing participants in the impact of weather on urban mobility. 

The data sources included quantitative data from the transport providers, social networks, 

and qualitative data from a diary study. The process revealed significant potential, with par-

ticipants reporting ease in analyzing substantial data volumes and finding the proposal in-

novative and enjoyable. Future steps may involve enhancing interactive visualizations and 

automating data-narrative integration for broader adaptability. The contribution of this 

study lies in a co-design process with data storytelling tools, for any project with a large 

volume of information. 

https://doi.org/10.21606/drs.2024.456 

The Role of Data an Intuition in UX Design 
Jonas Frich1, Boyeun Lee2, Saeema Ahmed-Kristensen2 
1Aarhus University, Denmark; 2University of Exeter 

This paper explores the role of intuition in the adoption of data-driven approaches in design 

within the broad domain of user experience design. To better understand the relationship 

between intuition and data-driven approaches, we conducted a mixed methods study en-
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tailing a qualitative exploration (n=10) of the challenges and opportunities professional de-

signers face when working with data-driven methods, such as potential creativity con-

straints, knowledge gaps, tool deficiencies, collaboration difficulties, and ethical con-

cerns. We then question whether these challenges stem from the intuitive nature of design 

work and the types of individuals it attracts and investigate this question using a quantita-

tive online study (n=110). Contributions include a review of current practices in data-driven 

design and an analysis of how predispositions for intuition predict the use of data-driven 

approaches. This research could provide insights into why designers may resist data-driven 

methods. 

https://doi.org/10.21606/drs.2024.847 

Social Dimensions of Data and Research 

Conversations, Intra-views and Diffractions as Tools for Analysis: Design 
Research when Conducted by a Team 
Bilge Merve Aktaş1, Hazal Gümüş-Çiftçi2 

1Independent Researcher, United States of America; 2Assistant Professor, Arizona State 
University 

Design researchers develop methods that blend design expertise and theoretical 

knowledge. Hence, design research emphasizes the importance of explicating intuitive 

knowledge and hands-on experience. Collective research that relies on more than one de-

signer’s endeavors has also been expanding. In this paper, we discuss how to make sense 

of data when collected by two design researchers in separate spaces, under different con-

ditions. Our project centered on the materiality of repair and involved data collection in two 

contexts. One researcher facilitated repair workshops, engaging in repairs and consulting 

with participants, while the other conducted individual repair work. Through biweekly meet-

ings and conversations, we scrutinized our personal experiences and insights to generate 

research findings. This paper introduces a duo-ethnographic research through practice ap-

proach harnessing both researchers' experiences to conduct in-depth analyses. We advo-

cate for the use of diffracting and intra-viewing as tools to systemically study conversations 

and validate the subjective experiences of practitioner-researchers. 

https://doi.org/10.21606/drs.2024.655 

Precedent Knowledge in Multiple Domains of Design: A Review and 
Analysis of Literature 
Elizabeth Boling1, Merve Basdogan2, Victoria Abramenka-Lachheb3, Meize Guo4, Hamid 
Nadir5, Raj Sankaranarayanan6, Yichuan Yan1, Khadijah Alghamdi7, Parama Chaudhuri8, 
Zixi Li1, Manal AlSaif9, Ahmed Lachheb3 
1Indiana University Bloomington; 2Texas Tech University; 3University of Michigan Ann Arbor; 
4University of Florida; 5University of North Carolina Greensboro; 6The University of Texas at 
Austin; 7Majmaah University; 8James Madison University; 9King Saud University 

This systematic literature review study explores how precedent knowledge, as a form of de-

sign knowledge, is understood across multiple domains of design (architecture, engineer-

ing, fashion, game, graphic, HCI, human performance technology, interior, public planning, 
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product/industrial, production/movie/stage and general design theory). Analysis of 96 pub-

lished sources was conducted, and a construct map was created to identify how authors 

define and discuss what precedent is, where precedent comes from, how precedent is col-

lected and stored, when precedent is used, and how precedent works in the design pro-

cess. While precedent knowledge appears to be prevalent across multiple domains of de-

sign, variation in understanding of the construct and use of language to describe it is wide. 

Against the initial construct map drawn from general design theory, additions were placed 

in the areas of sources of precedent and use of precedent. 

https://doi.org/10.21606/drs.2024.614 

Precedent Knowledge: Practicing Designers’ Perspectives and 
Experiences 
Elizabeth Boling1, Victoria Abramenka-Lachheb2, Meize Guo3, Merve Basdogan4, Zixi Li1, 
Hamid Nadir5, Dilnoza Kadirova1, Taufik Slamet1, Grant Chartrand1, Parama Chaudhuri6, 
Yichuan Yan1, Raj Sankaranarayanan7, Ahmed Lachheb2 
1Indiana University Bloomington; 2University of Michigan Ann Arbor; 3University of Florida; 
4Texas Tech University; 5University of North Carolina Greensboro; 6James Madison 
University; 7The University of Texas at Austin 

This basic qualitative study informed by a hermeneutics approach presents how practicing 

designers across multiple domains of design define the construct of precedent knowledge, 

a form of design knowledge, and how they collect and use it in their design work. Interviews 

were conducted with 18 practicing designers across multiple domains of design, including 

fashion, product, graphic, game, instructional, and media design. Whether they used the 

specific term “precedent” or not, the study participants were able to address and discuss 

their precedent knowledge. They also reported multiple and varied sources of precedent, 

as well as multiple and varied practices in gathering and using precedent. The findings from 

this study verify, extend, and refine the construct map (included in this manuscript) result-

ing from a prior systematic literature review. Extensions to the construct map are use of 

precedent to assess innovation, and understanding of precedent as pre-schematized 

knowledge. 

https://doi.org/10.21606/drs.2024.616 

Penumbra of privacy: A people-centered and place-centered approach to 
data privacy for smart workspaces 
Isha Hans, Dina El-Zanfaly, Lorrie Faith Cranor 
Carnegie Mellon University, United States 

Data privacy is a complex subject where current approaches primarily focus on computing-

centric narratives. These approaches have proven inadequate, yet they have established 

the status quo for emerging technologies including IoT in workspaces, or 'smart' work-

spaces, disregarding the sociocultural and behavioral dimensions of privacy within spatial 

contexts. This paper presents two key ideas 1) advocating a theory of change that comple-

ments the computing-focused approach (the umbra), with a broader approach based on 

human-centered experience and values, (the penumbra); and 2) embedding this holistic 

privacy approach in the early stages of smart workspace innovation through a generative 

design process involving multidisciplinary stakeholders. The outcome of this work is the 
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‘Designing with Privacy’ toolkit for collaboration among architects, designers, IoT engi-

neers, privacy professionals, and other relevant stakeholders. The toolkit offers 14 value-

based privacy prompts for creating and refining a collectively agreed-upon privacy brief to 

guide the design and development of smart workspaces. 

https://doi.org/10.21606/drs.2024.1004 

Mapping the evolution of design research: a data-driven analysis of 
interdisciplinary trends and intellectual landscape 
Andrea Vian1, Gianluca Carella2, Daniele Pretolesi3, Annalisa Barla4,5, Francesco Zurlo2 
1Dipartimento Architettura e Design, Università di Genova, Genoa, Italy; 2Dipartimento di 
Design, Politecnico di Milano, Milan, Italy; 3AIT - Austrian Institute of Technology, Vienna, 
Austria; 4Dipartimento di Informatica, Bioingegneria, Robotica e Ingegneria dei Sistemi, 
Università di Genova, Genoa, Italy; 5Machine Learning Genoa Center, Università di 
Genova, Genoa, Italy 

Due to its interdisciplinary nature, research in design, more so than other disciplines, has 

to develop self-awareness to adapt to the inherent complexity of the contemporary world. 

This requires the use of big data as comprehensive self-descriptors, along with tools bor-

rowed from the field of Artificial Intelligence (AI) to generate knowledge that researchers in 

this field can integrate with their own expertise to guide their research activities. 

We consider a large-scale set of about 170000 design-related scientific publications and 

leverage natural language processing, machine learning, and data visualization to explore 

and capture the evolution of the design community. We identify and visualize recurring 

themes and discussions that helped shape the field. Our findings suggest that research in 

design is becoming increasingly interdisciplinary and interconnected and that AI-driven ap-

proaches can shed light on the future of the discipline and provide valuable insights for re-

searchers and practitioners in the field 

https://doi.org/10.21606/drs.2024.1411 

How Maps Shape Information in Design Research: A Study of Five Method 
Collections 
Ilpo Koskinen1, Martin Tomitsch2 
1University of New South Wales, Australia; 2University of Technology Sydney, Australia 

Maps have a rich history in design and design research. However, to date, their use and 

application have not been systematically studied. This paper proposes a model that clas-

sifies maps into four main types depending on how they help designers to visualize infor-

mation: arranging entities on a plane, organizing content, synthesizing content and making 

sense. We use the model to systematically analyze and categorize maps from five design 

methods collections. Out of 399 methods in these collections, we identified 65 methods 

that were based on mapping. We found that the primary use of maps in design is to organize 

content on a two-dimensional plane. Through the proposed model, the paper provides de-

signers with a tool to choose the right methods for their specific design situation and to 

scaffold designers towards more complex thinking. 

https://doi.org/10.21606/drs.2024.1226



 
 

 
 

 
This work is licensed under a Creative Commons Attribution-NonCommercial  
4.0 International Licence. 

 
 

19 Translational Design: Enabling Impact in 
Complex, Multi-Stakeholder Research Projects 
Through Design 

Session chairs 
Rowan Christopher Page and Rosie Hornbuckle 

Editorial 
Rowan Christopher Page, Rosie Hornbuckle, Leah Heiss, and André Nogueira 
https://doi.org/10.21606/drs.2024.129 

Translational Design I 

Translation as an Explicit Practice in Design Research 
Rosie Hornbuckle1, Rowan Page2 
1University of the Arts London, United Kingdom; 2Monash University, Australia 

Translation as a practice, has many applications and histories. In a research context, the 

translation of knowledge from one domain to another brings scientific knowledge and crit-

ical ideas to people and industries. Translation between different forms of knowledge can 

enable collaboration between research, industry, policy and society to enable systemic 

knowledge co-production and impact. This paper explores the ways that design is intrinsi-

cally translational, and why translation is now becoming an expanded and explicit practice 

in design research. As the complexity of multidisciplinary and multistakeholder collabora-

tive research increases, the translational nature of design could play a vital role in conven-

ing knowledge and creating impact through synthesis and interpretation into tangible arte-

facts and interventions. This raises the question: how might design explicitly define its role 

as a translator in new contexts of research and practice? 

https://doi.org/10.21606/drs.2024.390 

Design for social prescribing: bridging silos for health promotion 
André Nogueira, Reena Shukla, Mo Sook Park 
Design Laboratory, Harvard T.H. Chan School of Public Health 

Social prescribing (SP) refers patients to community and social services that sup-port the 

individual’s social needs and that can bolster their overall health and well-being. SP offers 
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a promising approach to addressing wide-spread mental health issues, social determi-

nants of health, and growing social isolation. While SP is integrated into the national health 

systems of countries such as the United Kingdom, Canada, Australia, and Japan, it has only 

recently begun to take root in the United States (US). This paper presents “Design for Social 

Prescribing”, a re-search project led by the Design Laboratory at the Harvard T.H. Chan 

School of Public Health that explored how the structured use of design could help expand 

and accelerate the SP in the US. The research was structured on advanced design models 

to support multi-stakeholder collaboration in three phases. This paper outlines key learn-

ings from these phases, including their processes, approaches, and outcomes. 

https://doi.org/10.21606/drs.2024.707 

Collaborative translation from and into Practice 
Roger Whitham1, David Pérez1, Elizabeth Galvin2 

1ImaginationLancaster, School of Design, Lancaster University, United Kingdom; 2Victoria 
and Albert Museum, London, United Kingdom 

This paper explores how collaborative design methods can facilitate the translation of sit-

uated knowledge embodied in expert practice. We draw on a long-term collaborative re-

search project with a major national museum in the UK aimed at catalysing sustained trans-

formation in the practice of staff members. We describe two interdependent generative 

modalities of our collaborative design research intervention. Firstly, a mode of collabora-

tive translation from staff member’s existing practice into shared language, prototypes and 

tools. Secondly, a mode of collaborative translation into the situated practice of staff, re-

sulting in new shared behaviours and capabilities. We describe the methods used in this 

work, the outputs produced and the unfolding impact on practice that resulted from these 

interventions. We discuss the potential of collaborative design methods to facilitate trans-

lational research that treats impact on practice as a means and measure of success. 

https://doi.org/10.21606/drs.2024.971 

Tapestries of trust: using interdisciplinary design research to weave in 
multi-stakeholder perspectives in the public sector 
Bhuvana Sekar1, Uttishta Sreerama Varanasi1, Rūta Šerpytytė2, Viivi Eskelinen3 

1Aalto University, Finland; 2Tampere University, Finland; 3University of Helsinki, Finland 

In complex contexts involving stakeholders including public sector actors and vulnerable 

groups, design can help in untangling disciplinary perspectives and translating research to 

create shared knowledge. This paper explores the role of design research in understanding 

trust between civil servants and migrants in Espoo. Employing a multi-method qualitative 

approach, we conducted semi-structured interviews, ethnographic studies and participa-

tory workshops to investigate the diverse dimensions of trust. Through this paper, we aim 

to demonstrate the value of methodological diversity in translating research findings into 

actionable outcomes and influencing collaborative, interdisciplinary knowledge creation. 

We examine the suitability of the used methods in terms of 1) facilitation of interdisciplinary 

research, 2) participation of stakeholders, and 3) accessibility and adaptation of process 

and findings. By reflecting on our disciplinary configurations and their engagement with ex-

ternal stakeholders, we hope to reduce the gap between research and societal impact. 

https://doi.org/10.21606/drs.2024.788 
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Research-Through-Design and Chemistry: Reflections On A Multi-
Disciplinary Workflow Process Of UV Sensing Wearables For Sun Safety 
Heather McKinnon1, Levi Swann1, Nathan Boase1, Sandra Wiedbrauk1, Mehrnoosh 
Mirzaei2, Samantha Wigman1 
1Queensland University of Technology, Australia; 2The University of Queensland 

This paper documents the design research, concept design and digital fabrication process 

of UV Wear - a collection of smart non-digital 3D printed accessories developed by a multi-

disciplinary team of designers, materials scientists, and digital fabrication technicians. The 

project utilised the multi-disciplinary expertise of the team to create UV responsive acces-

sories that embed interactive capability with aesthetically appealing and customisable de-

signs. This was achieved through integrating diarylethene photoswitch material into the 3D 

printing process. Through the documentation of our multi-disciplinary Research-through-

Design (RtD) workflow process, which fuses work across the chemistry lab, design studio, 

and design fabrication lab, the contributions of this paper are: 1) We present our multidis-

ciplinary RtD workflow model as a case study, providing detailed descriptions of the design 

research phases conducted within this model; 2) We reflect on challenges that multi-disci-

plinary RtD projects face, and offer prompts for future translational design work. 

https://doi.org/10.21606/drs.2024.327 

Shifting between boundaries: ‘Contextual Examples’ as boundary objects 
in a Jeweller - Visual Artist distributed collaboration 
Dong Ding, Sarah Kettley 
Edinburgh college of art, The University of Edinburgh, United Kingdom 

Cross-disciplinary collaborations are prevalent in craft and design, during which artists 

draw from or apply knowledge from outside their primary field. In such creative processes, 

boundary objects are often present. This paper proposes 'Contextual Examples' as a new 

type of boundary object and traces its emergence through the analysis of data from the 

‘Data-Music-Jewellery’ project - a distributed collaboration between a UK-based jeweller 

and a US-based visual artist. Through an initial review, 37 boundary objects, clustered into 

8 types, were identified. This paper focuses on how ‘Contextual Examples’ as a novel type 

of boundary object seemed to support the emergence of cross-disciplinary jewellery prac-

tice. By offering a nuanced perspective on the roles of 'Contextual Examples' in this project, 

the paper contributes to the understanding of communication, knowledge flow, and the 

evolution of cross-disciplinary jewellery in collaborative settings, expanding the concept of 

boundary objects within design and creative practice. 

https://doi.org/10.21606/drs.2024.1109 

Translational Design II 

Materials designers and the translational approach: a case from a 
product design company 
Sofia Soledad Duarte Poblete, Laura Anselmi, Valentina Rognoli 
Politecnico di Milano, Design Department, Italy 
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Design professionals are inherently translators due to the multi-faceted nature of the de-

sign process that often encompasses considerations of technologies, manufacturing, ma-

terials, etc. In investigating the emerging practice of 'materials designers', it has been found 

that they must develop strong 'translational design skills' to address a material-driven de-

sign process when collaborations with diverse stakeholders exist. Especially to create new 

materials and products or to obtain exclusive material features and experiences. Through 

a real-life case study on developing a circularity-oriented material from waste, this paper 

articulates translational design practice in materials design, highlighting its relevance in the 

design process. The study was unfolded through observations and participation in a prod-

uct design company and by interviewing the design manager within the project. Based on 

the results, translational design skills in materials design practice are emphasized, and 

translational design recommendations are proposed for accelerating the successful mate-

rials design process in complex collaborations. 

https://doi.org/10.21606/drs.2024.1080 

Harnessing information visualization as a vehicle for translational design 
Joli Holmes, Matthew Blanco, Todd Linkner, Estefania Ciliotta Chehade, Paolo Ciuccarelli 
Northeastern University, United States of America 

Designers are often positioned as mediators or interpreters, working between disciplines 

and stakeholders to frame and address problems. This quality is particularly desired when 

a product transitions from one implementation to another. Translational designers assist 

this process through critical activities such as navigating differing domain knowledge and 

balancing conflicting values or cultures between stakeholders. We argue the primary out-

come of translational design is not necessarily an artifact but the translation of knowledge 

across disciplines for decision-making. Our research explains and shows how information 

visualization can translate meaning within a group of experts familiar with the same topic 

and between a group of experts with differing expertise. In collaboration with Intesa 

Sanpaolo SpA - Innovation & Process team, we present Processes Map, an interactive in-

formation visualization that assists users with better understanding the distribution of ac-

tivities and associated risks across an organization to contribute to the developing litera-

ture on ‘translational design practices.’ 

https://doi.org/10.21606/drs.2024.664 

Toward mutual understanding: Constructing the designer-developer 
collaboration in designing gesture interaction 
Yijing Yang1, Wei Wang1,2,3, Jun Zhang1, Qi Chen4, Le Du4 
1School of Design, Hunan University; 2Lushan Lab; 3Hunan Provincial Key Laboratory of 
Intelligent Human Factors Design; 4Guangdong OPPO Mobile Telecommunications Corp., 
Ltd. 

In design-driven research and development projects, one of the biggest challenges is to 

make the different roles speak the same language. In this paper, along with a real project 

concerning the UX enhancement of smartphone touch-based gestures, we found designers 

and developers possessed their familiar skills and tools, but lacked understanding of each 

other's work, especially when designers encountered developers' work. Therefore, we pro-

pose the 5Fs model, elucidating how touch-based gesture interaction is constructed 

through different roles' involvement. The 5Fs layer was identified, relating work content to 
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UX, including Hardware Feature, Coding Frame, Function Matching, Visual Feedforward, 

and Modal Feedback. The evaluation interviews showed the model could foster mutual un-

derstanding, by helping to build framework perceptions and clarify responsibilities and 

workflows, also indicating the potential to develop a practical translation approach to sup-

port collaboration. 

https://doi.org/10.21606/drs.2024.1334 

Three Challenges in Practising Research Through Design in the Context of 
PhD Design Research 
Marco C. Rozendaal1, Patrizia D'Olivo1, Elisa Giaccardi2, Pieter Jan Stappers1 
1Delft University of Technology, Faculty of Industrial Design Engineering, Dept. of Human-
Centered Design; 2Politecnico di Milano, Dept. of Design 

Research through Design (RtD) is a maturing research methodology in Design and Human-

Computer Interaction (HCI), in which design actions are used as a means to conduct re-

search. This way of doing research holds promise for creating transdisciplinary results but 

it comes with challenges. Research and design are similar in that both aim to create some-

thing new. However, depending on a project’s context, there may be different expectations 

about what that something new is, spanning from generalized knowledge to localized solu-

tions. In this paper we discuss two PhD projects in the healthcare sector and reflect on 

three challenges encountered by the PhD researchers: (1) navigating the dual aim of de-

signing interventions and generating academic knowledge, (2) balancing the creation of 

prototypes as products for use and objects of inquiry, and (3) effectively collaborating with 

stakeholders in complex and sensitive settings. 

https://doi.org/10.21606/drs.2024.401 

Shaping Public Sector Digital Transformation through Design. Translation 
approaches on training programs as multi-stakeholder ecosystems 
Ilaria Mariani, Giulia D'Aleo, Marzia Mortati, Francesca Rizzo 
Politecnico di Milano, Italy 

In the evolving landscape of public sector digital transformation, the integration of design 

thinking and stakeholder engagement presents a pressing challenge and a valuable oppor-

tunity. As a response to this challenge, there is a growing interest in the implementation of 

training programs within the theoretical framework of translational practices. This study 

adopts an organisational lens and an analytical framework to look into three instances of 

design translation in multi-stakeholder ecosystems. Drawing insights from a three-year ex-

ploration, it examines the dynamics within two ecosystems: the multidisciplinary and 

multi-operational partners responsible for designing and executing the training program, 

and the program participants. By investigating these instances, this study sheds light on 

favourable or hindering circumstances in the transition of design to the public sector digital 

transformation within collaborative, multi-stakeholder environments. 

https://doi.org/10.21606/drs.2024.1048 
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Webbing Clothes Moths from pest to opportunity: a reflective case study 
in interdisciplinary design-biology collaborations 
Chiara Tommencioni Pisapia1, Bethan Highley2, Miriam Ribul1, Sharon Baurley1, Neil C 
Bruce2 
1Materials Science Research Centre, Royal College of Art; 2Centre for Novel Agricultural 
Products, Department of Biology, University of York 

Abstract: This manuscript presents the first set of insights from the reflection on a case 

study which involved early-stage design-biology interactions in a collaboration between 

two PhD candidates - a designer and a biochemist - investigating the potential of the Web-

bing Clothes Moth enzymes to support novel approaches for the deconstruction of wool in 

the context of bio-based processing for the circular economy. From the interview and re-

flective practice on the collaboration a novel concept emerged, common sedimented ways 

of knowing, which we define as shared approaches that have been acquired independently 

through previous experiences during the lifetime of an individual. This concept enabled 

proximity between the two collaborators, here taking the form of visualisations to support 

the dialogue on complex discipline-specific content and its delivery to a public audi-

ence.This paper demonstrates that a translational dimension can emerge in early stage de-

sign-biology collaborations despite the infancy of the PhD candidates research. 

https://doi.org/10.21606/drs.2024.947
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Food Cultures and Transitions 

Food choices: What is on our plates? 
Ellen Gonzalez, Manuela Quaresma 
Pontifícia Universidade Católica do Rio de Janeiro 

This study investigates the pivotal role of professional chefs as food designers, emphasiz-

ing informed decision-making, community engagement, and strategic partnerships in pur-

suing regenerative practices within food systems. Through participant observation in 

southeast Brazilian food service venues, we examine chefs' views and actions regarding the 

socio-political-environmental ramifications of their choices, including labor practices and 

ingredient sourcing. Businesses were selected based on their commitment to sustainable 

or regenerative ideals. Findings underscore the chefs' influence in thoughtfully selecting 

ingredients, suppliers, and labor, impacting territory health, community well-being, cul-

tural preservation, and economic prosperity. This research contributes with practical in-

sights for building a more equitable and sustainable food system in Brazil based on sys-

temic design principles, global food systems trends, and local experiences. 

https://doi.org/10.21606/drs.2024.667 

MealSense: A Fiction About Datafication and Algorithms in Commoning 
Food 
Viktor Bedö 
University of Applied Sciences Northwestern Switzerland, United Kingdom 

Commoning is on the rise as a socio-economic practice advancing the outlook of more just 

food systems. While smaller commoning operations can predominantly rely on informal 
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arrangements, tracking and monitoring the conditions of the use of resources becomes vi-

tal for larger operations. This paper explores the datafication of hunger, pleasure, ingredi-

ents, cooking and spoiled food for crafting imaginaries of commoning-based algorithmic 

food futures. To address not only frictions around datafication but also gainful proposals, 

the paper mobilizes concepts of ‘unwieldy data’, ‘good enough data’, and ‘minimal feasible 

datafication’. It uses fiction writing as a method to amalgamate scholarly references in the 

field of citizen sensing and smart city critique with preliminary learnings from a speculative 

city-making project into an infrastructural proposal. The text aims to prompt a wider debate 

about the potentials and pitfalls of algorithmic governance and datafication in infrastruc-

tures for the urban-scale distribution of material resources, such as food. 

https://doi.org/10.21606/drs.2024.969 

Enhancing traditional food experience: A Food Ritual Design Framework 
Hangyu Zhou1, Min Hua2 

1Shandong University, China, People's Republic of; 2Shanghai Jiao Tong University, China, 
People's Republic of 

Cultural globalisation threatens some traditional foods, as foreign food cultures can make 

local foods less popular. While food-related rituals play a crucial role in enhancing cultural 

identity and the overall experience of traditional food, there remains limited research on 

the successful design of these rituals. This study aims to propose a Food Ritual Design 

Framework that inspires the design of traditional food. The framework was applied in a case 

study on Sugar Painting, and its applicability and effectiveness were evaluated through a 

questionnaire survey (n = 133). The survey revealed the successful integration of 47 diverse 

traditional foods into the framework. Design researchers and practitioners rated the frame-

work highly, giving it an average score of 4.02. This framework provides valuable guidance 

for designing traditional foods, enabling them to align with their inherent rituals and adapt 

to the dynamic landscape of future food systems. 

https://doi.org/10.21606/drs.2024.558 

Community empowerment and identity assimilation: Social innovation 
design practice through food resources 
Yuxin Wen, Peng Ji, Yuhang Jiang, Qiwen Chen, Han Meng 
School of Design, Hunan University, China 

Food possesses inherent cultural attributes and serves as a natural medium of connection. 

This paper introduces a design project for social innovation using food resources: "From 

Tree to Table" (FTTT). The project is the product of a social innovation course at an art school 

and lasted for three months. The focus of the project is on the relationship between soft 

food sovereignty and community transformative change. The Peach Lake Community (PLC) 

is rich in ecological resources, and a government-level change resulted in differentiation 

within the community between indigenous residents and recent migrants. FTTT explores 

the possibility of using the seasonal food, sour jujubes, from the PLC for social innovation. 

The study found that food, as a medium, can facilitate community transformative change 

in the non-violent assimilation guided by soft food sovereignty. We propose an implemen-

tation model for food co-creation workshops in community educational spaces 

(5W1H+OE). 

https://doi.org/10.21606/drs.2024.1282 
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Innovative Food Systems: Networks and Partnerships 

Urban and peri-urban food systems: exploring proximity and care in 
alternative food networks 
Marta Corubolo, Daniela De Sainz Molestina, Anna Meroni, Lucia Viganego Ballesteros 
Politecnico di Milano - Department of Design (Italy) 

Basing on the European and Milanese context, the paper develops and presents a prelimi-

nary reflection on urban food systems, specifically related to local Alternative Food Net-

works (ANFs) and how their relational and geographical proximity, that might facilitate or 

prevent forms of care through collaboration. The authors introduce the Food System Matrix 

that analyses 16 case studies to investigate the main issues connected to the territorial 

scope and the purpose of the selected cases. Finally, the paper proposes the concepts of 

'proximity' and 'care' as a framework for understanding systemic and sustainable change 

in food-related services, emphasizing relationships, inclusiveness, and resilience. This 

work lays the foundation for future investigations into AFNs for sustainable food systems, 

highlighting the role of design and collaboration in promoting positive social impact. 

https://doi.org/10.21606/drs.2024.887 

Accessible Food Networks: case studies’ insights for impacting systemic 
and socio-cultural transformations of university campuses as urban 
players. 
Davide Fassi, Annalinda De Rosa, Irene Bassi 
Politecnico di Milano, Department of Design, Italy 

In recent decades, there has been a growing momentum in adopting public and private food 

procurement initiatives as policy instruments to improve the quality and affordability of the 

food provided in public and private sectors to reach so-cial and environmental sustainabil-

ity. This includes logistics, service innovation and multi-stakeholder involvement in design-

ing solutions. This paper examines the influence of food systems on facilitating future sys-

temic transition in urban neighbourhoods and peri-urban areas. It does so by analysing 

case studies and building upon the objectives of an ongoing national research project that 

will test alternative food networks on university campuses. The article examines al-terna-

tive systems that can serve as catalysts for communities by establishing in-terconnected 

service-provider sites. Cases have been examined through design lenses, including design 

for social innovation and spatial and service design. 

https://doi.org/10.21606/drs.2024.567 

Infrastructuring Sustainable Food Futures: A Case Study In Collaborative 
Innovation For Circular Seafood 
Emmanuel Tsekleves, Serena Pollastri 
ImaginationLancaster, Lancaster University, United Kingdom 

Transitioning to a circular economy requires transforming practices across the Ready-to-

cook product value chains through shared knowledge. However, generalised solutions 

rarely succeed, but must be tailored to each context. This study explores using participa-

tory design-informed “infrastructuring” to collaboratively develop novel methods tailored 
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to stakeholders’ existing practices. The Seafood AGE project serves as a case study. We 

developed two remote, distributed facilitation methods using accessible digital platforms. 

These engage stakeholders in mapping current practices, analysing responses to specula-

tive fish products, and exploring feasibility of prototypical circular approaches. Key findings 

demonstrate the potential of co-creative infrastructuring to bridge design research and in-

dustry. This enables customised transitions aligned with diverse real-world con-texts. This 

has implications for design researchers seeking to employ participatory methods that ena-

ble stakeholders to co-create context-specific knowledge food systems and futures 

aligned with circular principles. 

https://doi.org/10.21606/drs.2024.230 

Situated partnerships to face food waste within a neighborhood-based 
food redistribution Service: the case of "SOSpesa" 
Davide Fassi1, Valentina Ferreri2 
1Politecnico di Milano, Italy; 2Politecnico di Milano, Italy 

Neighborhoods can be seen as experimental hubs where innovative design strat-egies are 

tested within local communities, addressing the social and environ-mental issues that im-

pact global cities and promoting more equitable futures. In current times of crisis, amid 

substantial food waste, urban areas are witnessing a growing phenomenon of vulnerable 

groups suffering from food poverty, often coupled with limited access to fresh food. This 

scenario has led to a proliferation of diverse charitable initiatives, concurrently fueling re-

searchers' exploration of sustainable food commons and circular systems. However, to 

foster community-driven development of such models, it becomes imperative to structure 

services around local, proactive, and situated stakeholder networks. This paper delves in-

to the core insights concerning inventive design solutions to establish situated partner-

ships with the double aim of fighting food waste and supporting a neigh-borhood-centric 

circular food redistribution service for vulnerable residents, en-acted by Off Campus Nolo 

(Polimi DESIS Lab) within Nolo neighborhood in Milan, Italy. 

https://doi.org/10.21606/drs.2024.1307
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Futuring in Transitions 

What Kind of Futuring Is Transition-Oriented Futuring? Conceptualising 
And Expanding Notions of Futuring in Transition Design 
Samuel Yu 
University of Technology Sydney, Australia 

Transition design employs futuring to navigate change towards more sustainable and just 

futures. Although the development of transition design has been informed by futures stud-

ies, it could benefit from more detailed investigation of its futuring practices in relation to 

established concepts and approaches. A further exploration of, and integration with, fu-

tures studies offers opportunities to develop more conceptual and practical guidance. This 

paper aligns transition-oriented futuring with Slaughter’s levels of futures work (1996b, 

2002), and Amara’s (1981) and Björeson et al.’s (2006) scenario typology to better under-

stand what kind of futuring transition design engages in. An expanded applied approach is 

proposed to support a more rigorous and comprehensive practice to transition-oriented fu-

turing by learning from established knowledge in its neighbouring field. 

https://doi.org/10.21606/drs.2024.328 

Experiential futures through immersive design fiction 
Joshua Robin McVeigh-Schultz 
San Francisco State University, United States of America 
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A key political challenge of addressing climate change has been that, despite its deep in-

volvement with so many aspects of our society, its threat can at times feel abstracted from 

our daily lives— a gap futurists lament as the “experiential gulf” between our ability to im-

agine the future and our capacity to experience it. Immersive Design Fiction Experiences 

(IDFEs) use virtual reality as a way of bridging this experiential gulf by positioning partici-

pants as embodied subjects within a virtual storyworld. With IDFEs designers can explore 

a rich palette of experiential phenomena—such as speculative social rituals, embodied in-

teractions with objects, and explorations of environments. Drawing from a range of peda-

gogical examples teaching IDFEs in the design classroom, the paper argues that IDFEs en-

able participants and creators alike to activate their imagination with and through body, 

unlocking new kinds of inferential activity and new pathways for critically unpacking social 

implications. 

https://doi.org/10.21606/drs.2024.1206 

Rethinking design: Prototyping sustainable futures in everyday life 
Mia Hesselgren, Sara Ilstedt, Martin Sjöman 
KTH Royal Institute of Technology, Sweden 

To support sustainability transitions, several different design approaches are required. In a 

series of Designerly Living Labs, we have prototyped possible sustainable futures in the 

context of people’s everyday lives to explore the complexities of lifestyle changes and so-

cio-technical system shifts. Together with us-ers engaged as reflexive co-researchers, we 

have explored potential new practices and uncovered system-level tensions and deficien-

cies. System changes have been initiated by engaging relevant actors in learning processes 

and by bridging learning to decision-makers. However, the approach requires some re-

thinking of design as a practice. Instead of supporting people’s current needs and lifestyles, 

we design for sustainable futures that users do not yet request. This emerging design prac-

tice challenges traditional co-design and user participation methods, leading to new ethi-

cal considerations. 

https://doi.org/10.21606/drs.2024.273 

Reimagining sustainable mobility Futures: exploring design imaginariums 
for city-wide challenges 
Jen Ballie1, Fraser Bruce2 
1V&A Dundee, DJCAD, University of Dundee; 2DJCAD, University of Dundee 

This exploratory paper presents an approach known as 'Design Imaginariums,' pop-up 

spaces based on speculative design principles and community driven creative problem-

solving to address systemic city-wide challenges. Drawing inspiration and insights from a 

one-day design sprint and a real-world prototype that focused on mobility urban futures, 

these pop-up spaces serve as platforms to actively involve citizens in the design process, 

prompting responsive ideas and recommendations from city stakeholders. The paper be-

gins by discussing the background and motivations to initiate the research, elaborating on 

the City of Dundee’s aspirations for creating ecologically vibrant and socially inclusive ur-

ban spaces. It then outlines the research protocol and explores how Design Imaginariums 

can harness speculative thinking and community engagement to reimagine sustainable 

mobility. Finally, it discusses the capacity of imaginative scenarios to inform and influence 
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policymaking and transformative change, emphasizing how Design Imaginariums might 

have something useful to offer the wider design re-search community. 

https://doi.org/10.21606/drs.2024.288 

Preferable, Contextual and Sustainable… Climate Futures for Ecological 
Citizens. 
Robert Phillips1, Sharon Baurley1, Emily Boxall1, Luke Gooding2, Daniel Knox3, Charlotte 
Nordmoen1, Alec Shepley3, Tom Simmons1, Sarah West2, Joanna Wright3 
1Royal College of Art; 2York University, Stockholm Environmental Institute; 3Wrexham 
University 

The responsibility for sustainable futures extends beyond individual disciplines, necessi-

tating the adoption of diverse approaches across various fields. Water pollution is at epi-

demic levels, valuable materials go to landfill, ocean detritus grows, many people are dis-

connected from green space, and biodiversity is plummeting. We need new modes of cli-

mate futures, championing citizen agency. Societies require cross-collaborative, inclusive 

approaches to navigate climate future challenges. We seek to foresee ‘climate futures’ that 

signpost challenges, unpicking (appropriate) opportunities, benefits, and pitfalls. Through 

an Ecological Citizenship lens, the authors traverse situations, through preferable futures. 

It is an entry point for transition design, creating climate tangibility surrounding our every-

day lives. The article unpicks and communicates ‘preferable futures’, conceptualising how 

Ecological Citizenship could be deployed. We report on workshops which yielded insights 

from different organisational perspectives. Insights were illustrated for public audiences. 

Narratives navigate ecologically engaged forms of citizenship. 

https://doi.org/10.21606/drs.2024.335 

Ecologies and Regeneration in Transitions 

Designing Temporal Ecologies: Reframing Multispecies Temporalities 
Through Design 
Larissa Pschetz1, Maike Gebker2, Susanne Wieland1, Michelle Bastian3 
1Centre for Design Informatics, University of Edinburgh; 2Braunschweig University of Art, 
Germany; 3Edinburgh School of Architecture and Landscape Architecture (ESALA), 
University of Edinburgh, UK 

In Western industrialised societies, the times of humans and of other species are often con-

sidered as belonging to different realms. While human life is regarded as progressive and 

accelerated, other species are seen as following cyclical, slow changing timescales. These 

narratives neglect the multiple interconnections between human and other-than-human 

times and contribute to increasing temporal mismatches across species, with conse-

quences for environmental and biodiversity loss. In this paper, we use design examples 

generated through an interdisciplinary workshop to discuss opportunities for design to ex-

pand notions of time in more-than-human ecologies. Drawing from the Temporal Design 

framework and the notion of Designing for Temporal Cohabitation, we discuss how these 

examples incorporate a call for designers to a) draw attention to multiple ways human and 

other-than-human temporalities are intrinsically connected, b) expose temporal power 

asymmetries across ecologies, and c) design interventions that foster care-full ways of re-

ducing impact and promoting temporal reattunements. 
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https://doi.org/10.21606/drs.2024.1068 

Enabling Regenerative Transitions: What Can Design Offer? 
Michelle Alina Miller1, Alexander Baumber2 

1University of Technology Sydney; 2University of Technology Sydney 

Transition design first emerged as a provocation to designers to apply design theory and 

practice to enable societal transitions, including transitions toward sustainability. This 

raises questions around the roles that transition design can play in sustainability transi-

tions and the specific capabilities that designers can draw on. This paper seeks to answer 

these questions via a transition design case study project in agricultural sustainability. Spe-

cifically, the project focuses on the growing interest in regenerative agriculture in New 

South Wales, Australia from 2017 through 2023. Within the case study, the researcher as 

designer-practitioner works as a change agent, taking part in collaborative initiatives. 

Through semi-structured interviews, ethnographic immersion and involvement in multiple 

working groups, the researcher-designer-practitioner tests design-based practices, identi-

fies acupuncture points across the agriculture sector, and co-develops initiatives to ad-

dress these. This research into practice yields a set of capabilities and methods, as well as 

key roles for design in transitions. 

https://doi.org/10.21606/drs.2024.477 

Framing Transitions: Scenarios and Design for the Strategic Redirection 
of Companies within Planetary Boundaries 
Estelle Berger1, Pierre-Baptiste Goutagny2, Caroline Nowacki2 
1Strate School of Design, France; 2Carbone 4, France 

This paper provides experience feedback from a French consortium gathering academic 

and industrial partners, to produce quantified scenarios for 2060 that will serve to redirect 

companies within the frame of planetary boundaries. This setup constitutes a field for ac-

tion research in design, together with strategic foresight, sustainability, and human and so-

cial sciences. Our paper presents the epistemological and methodological choices made, 

reports on the first year of the project (qualitative scenario-building), and the issues met. 

We propose in particular to discuss the tension between global societal evolutions driven 

by macro trends, and the situated processes of transformation initiated by the participants. 

Discrepancy between those scales challenge our cross-disciplinary reading grids, but also 

the role of design for systemic change in our approach. This paper analyzes the challenges 

met, and the initiatives taken to bridge design, engineering, and strategic foresight ap-

proaches. 

https://doi.org/10.21606/drs.2024.934 

Design Terroir: An Eco-social, Relational, Bioregional Approach to Design 
Adrien Rigobello1, Joshua David Evans2 

1Chair for Biohybrid Architecture, Royal Danish Academy, Copenhagen, Denmark; 
2Sustainable Food Innovation Group, The Novo Nordisk Center for Biosustainability, 
Technical University of Denmark, Copenhagen, Denmark 

Design practices grounded in the modernist yearning for universalism have often been 

oblivious to forms of local knowledge, and the situated webs of relations, among humans 
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and with other species, they emerge from. In response to the destructive effects of this in-

attention, growing research has established that ecology and society must be considered 

together to ensure fair and resilient development. Here, we develop the concept of ‘design 

terroir’ to describe existing forms of eco-social design and help designers theorise and re-

alise work that contributes to a relational bioregionalist approach. To inform this descrip-

tion, we extend considerations within the food domain to design, including relation to terri-

tory, craft knowledge, multisensory aesthetics, and multispecies relationships. Drawing on 

examples, we review common epistemological qualities between vernacular architecture 

and food terroirs. We then illustrate how design terroir can inform contemporary design 

practice and conclude with considerations of how the concept can be used. 

https://doi.org/10.21606/drs.2024.269 

SeaWeaver: Integrating Cultural Craft and Materials Innovation for 
Artificial Reef Conservation Strategies 
Leonardo Hummel 
University of Washington, United States of America 

Coastal reef environments foster biodiversity through their complex topographies, which 

offer substrate and diverse habitats across trophic levels. While artificial reefs can mimic 

these functions and results, implementation barriers have historically limited their ability 

to address coastal habitat loss at scale. This research presents a novel method for artificial 

reef construction that combines hand craft weaving practices with artificial reef construc-

tion innovations. The design framework, dubbed “SeaWeaver,” meets the ecological crite-

ria for reef topography through complex geometries inherent to woven forms while retaining 

the cost-efficiency, material simplicity and parametric variability of weaving crafts. The in-

tegration of simple electrochemical processes presents a variety of corrosion resistance 

strategies for long-term structural durability. Three years of successful pilot testing under-

score the promise of this approach in overcoming historical conservation barriers and fos-

tering positive transformation in coastal ecosystems through a low-barrier and accessible 

design framework. 

https://doi.org/10.21606/drs.2024.615 

Developing a Methodological Framework for Sustainability Transitions in 
the Built Environment 
Alise Plavina1,2, Tommy Kleiven1, Ida Nilstad Pettersen1 
1Norwegian University of Science and Technology; 2Pir II AS, Norway 

Transitions towards sustainability involving technological, social, behavioural, institu-

tional, and organisational change are urgently needed to address the complex environmen-

tal and societal challenges. While the built environment has a considerable environmental 

and social impact, design scope for sustainable architecture has been primarily limited to 

reducing the environmental impacts of individual buildings. To achieve net-positive natural 

and social outcomes for the built environment there is a need for more systemic ap-

proaches and design methodology that allows to reframe the task of design from solving 

isolated problems to contributing to system transformation. The article reviews transfor-

mational, systems-oriented process models and associated tools developed in the fields 

of regenerative design, systemic design and sustainability transitions, with the aim to de-
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fine a methodological framework for sustainability transitions relevant for the built environ-

ment. A case study from a practice-led research is used to illustrate and discuss how such 

a process could be integrated in architectural practice. 

https://doi.org/10.21606/drs.2024.1114 

Perspectives and Pedagogies in Transitions 

Transforming Design Museums for Redesigning Design 
Anja Neidhardt-Mokoena, Heather Wiltse 
Umeå Institute of Design, Umeå University, Sweden 

There is a need for spaces that can support reflecting on and reimagining design, and redi-

recting it toward sustainment and justice. Such spaces would necessarily operate with the 

understanding that design is ontological and has political consequences. We might think 

of such spaces as metabolic design museums. In this paper, we imagine how metabolic 

museums might help to redesign design through keeping process at their heart and criti-

cally unpacking design’s involvement in urgencies as well as possibilities to envision and 

move towards more just futures. To do this, we build on intersectional feminist analysis of 

existing design museums through museum visits and participatory workshops, as well as 

inspiration from activist spaces; and we speculate about how feminist tactics applied by 

para-museums could catalyze transformational processes. If those processes were suc-

cessful, a design museum would then enter into a state of continuous metabolization and 

become able to contribute to transforming design. 

https://doi.org/10.21606/drs.2024.734 

Design Principles For Co-creating Feminist Imaginaries 
Henriette Friis1, Eva Duran Sánchez2, Sanna Marttila1 
1IT University of Copenhagen, Denmark; 2Feminist Futures Helsinki Initiative 

This paper advocates for the potential of feminist participatory practices to create condi-

tions for inclusive and equitable futures. It addresses the need to design for transformative 

feminist futures and challenges normative innovation spaces. The authors reflect on their 

experiences organising two feminist hackathons, emphasising intersectionality, equity, 

and collaboration. They present 11 design principles that guided their efforts, highlighting 

the importance of centring local grassroots organisations. The paper discusses the poten-

tial of these design principles as tools for community engagement, nurturing collective im-

agination, and normalising feminist practices in collaborative spaces. It emphasises the 

importance of moving from embodied knowledge to embodying knowledge and integrating 

values and experiences into the infrastructure of innovation events. The authors 

acknowledge the challenges in operationalising principles, such as valuing labour and ex-

pertise, and raise questions about commitment and responsibility in inclusive, feminist 

events. This work contributes to the discourse on designing conditions for co-creating fem-

inist imaginaries. 

https://doi.org/10.21606/drs.2024.1034 
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Transitioning to a Circular Economy: a Gender- Sensitive Exploration of 
Circular Consumption in Denmark and Southern Sweden 
Tereza Keprdová, Diana Mîinea, Amalia de Götzen 
Aalborg University, Copenhagen, Denmark 

The dominant model of a resource-intensive linear economy has resulted in excessive pro-

duction and consumption, leading to the depletion of natural resources and significant 

waste generation. Transitioning to a circular economy (CE) is crucial for achieving more 

sustainable production-consumption systems. However, the CE discourses have been 

dominated by technological and manufacturing solutions, with relatively less attention to 

developing circular consumption practices and establishing pathways for everyday partic-

ipation. This article presents the findings of a Master's thesis that explored the gendered 

aspects of circular consumption and its challenges for individuals in Denmark and South-

ern Sweden. The research shows that a gender-sensitive approach is necessary to address 

these challenges. However, designer practitioners encounter systemic barriers to integrat-

ing gender sensitivity in design processes and teams, including lacking involvement in user 

research, insufficient funding for gender-sensitive participant recruitment, or feeling intim-

idated to discuss gender in front of other team members and decision-makers. 

https://doi.org/10.21606/drs.2024.632 

Reimagining the Printing Press as a Collaborative Public Pedagogy and a 
Site for Nurturing a Creative Community’s Potential for Transition 
Neal Ragnar Haslem, Jan Hendrik Brueggemeier 
RMIT University, Australia 

In this article we examine Commoners Press, an experimental letterpress in Australia, from 

the perspectives of public pedagogy, transition design, and pluriversalism. Since 2017 the 

press has re-activated its anachronistic 70–100-year-old letterpress machines, bringing 

them back into play in the community through participatory workshops. Participants col-

laborate while producing visual images and set type that respond to their current commu-

nity with articulations of ‘everyday life’ as fundamental precursors to sustainable transition 

(Irwin et al., 2015). This work brings participants together in a collaborative, materially aug-

mented conversation, and collective imagining of possible futures, all different, all together 

(Escobar, 2017). Positioned as 'public pedagogy' (Charman & Dixon, 2021), it utilises 'warm 

data' (Bateson, 2017) to facilitate ‘interpretive communities’ (Santos, 2017) through ‘coun-

terfactual actions’ (Forlano & Halpern, 2023). The discussion explores how projects like 

this might allow us to understand what it means to design for ‘human scale’ in the age of 

the Anthropocene. 

https://doi.org/10.21606/drs.2024.1163 

Design and Transdisciplinary Learning in Community-University 
Collaborations for a Just Transition: The Case of the Action Learning 
Course in Valencia, Spain 
Ana Escario-Chust1, Carlos Delgado Caro1, Pablo Aranguiz3, Guillermo Palau-Salvador1,2, 
Álvaro Fernández-Baldor1,3 
1INGENIO (CSIC-UPV), Universitat Politècnica de València; 2Departamento de Proyectos 
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de Ingeniería, Universitat Politècnica de València; 3Universitat Politècnica de València, 
Valencia, Spain 

The Action Learning (AL) master course at the Universitat Politècnica de València endorses 

during 3 months the collaboration of the students and professors with community leaders 

from the vulnerable district of Orriols. By combining the diverse backgrounds of the stu-

dents and the community leaders, it fosters a deeper and collaborative understanding of 

complex societal issues of the district. Through systems thinking and design thinking tools, 

they diagnose the context, envision a desired future, and take action to realize it in a trans-

formative and creative way. It creates a bidirectional learning environment, engaging with 

real-world challenges and breaking down barriers between the university and the local 

community. This transformative learning experience is underpinned by a commitment to 

just transitions, emphasizing procedural, recognition, and epistemic justice. By embracing 

these principles, the course empowers participants to contribute to positive change in their 

communities and fosters a more inclusive, sustainable city and university. 

https://doi.org/10.21606/drs.2024.807 

Systems and Services in Transitions 

Prospective design: A structuralist design aesthetic founded on relational 
qualities 
Fernanda Botter1, Frederick M. C. van Amstel2, Marco André Mazzarotto Filho1, Cayley 
Guimarães3 
1UTFPR Universidade Tecnologica Federal do Parana, Brazil; 2University of Florida; 3UFC 
Universidade Federal do Ceará 

Prospective design is a research program founded on critical dialogues between Global 

South and Global North philosophies of design. Prospective design expands the current 

work on designing sociotechnical transitions by including the contradiction between 

“forces of nature” and “human forces” as a structural feature of Western society, which 

generates patriarchal and feminist worldviews, colonies and metropolises, and capitalist 

and socialist economic systems. In prospective design, contradictions are sensed, ex-

pressed, and worked out through a structuralist design aesthetic founded on the concept 

of existential structures, i.e. an accumulated set of relationships needed to reproduce hu-

man life. Instead of changing them directly, this design aesthetic guides designers to pro-

spect thriving relationships in their metastructures and infrastructures through a poetics of 

resensitization that reunites our bodies and minds. 

https://doi.org/10.21606/drs.2024.883 

Systemic Design Reasoning for Societal Transitions 
Mieke van der Bijl-Brouwer, Sine Celik, Jotte de Koning, Alexander Nieuwborg, Nynke 
Tromp 
TU Delft, Netherlands, The 

One of the emergent approaches towards designing (for) transitions and transformations is 

the application of systemic design: the integration of systems theories and practice with 

design theories and practices. Within this field we identified two dominant perspectives 

and associate practices: using systemic visualisations as a sense-making tool of complex 
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challenges, and ‘designing from within’ by means of collective designing by system stake-

holders. In this paper we introduce a third perspective and practice that we call ‘systemic 

design reasoning’. This perspective combines the abductive reasoning logic of design with 

various systems theories and practices to develop ‘systemic design rationales’. We devel-

oped six systemic design principles to support this reasoning practice. Each principle is 

based on a specific systems theory and practice. We illustrate the principles with examples 

of their application in research and in education. We conclude with a research agenda to 

further the practice of systemic design reasoning. 

https://doi.org/10.21606/drs.2024.585 

From Crisis to Transformation: The Role of Creative Practices in 
Organisational Transitions 
Milad Hajiamiri1, Giulia Calabretta1, Peter Lloyd1, Fatma Korkut2 

1Delft University of Technology; 2Middle East Technical University 

Organizational transitions can evoke a range of reactions and emotions among employees, 

departments, stakeholders, and leaders. To effectively manage the transition, it is crucial 

to comprehend how organizations experience and design change to navigate the various 

challenges of the transition process. This study investigates how changes in the working 

environment of the catering staff of a convention centre in the Netherlands led to the for-

mation of a close-knit community that not only embraced the change but also developed 

innovative approaches for addressing local and social challenges. We draw on interviews 

with 16 individuals from the organization and use social practice theory to show the inter-

connected elements of practices that collectively constitute a creative approach to 

change. The study reveals that leadership and support are crucial competencies for pro-

moting the participation and engagement needed to turn a crisis into an opportunity for 

both the organization and its stakeholders. 

https://doi.org/10.21606/drs.2024.1067 

Rethinking 'Terms of Service' through programmatic time travel 
Seda Özçetin, Johan Redström 
Umeå Institute of Design, Umeå University, Sweden 

The contexts of design are constantly changing, sometimes to the extent that once a ‘good’ 

designerly response to an issue, over time becomes increasingly problematic. Therefore, 

there is often a need to rethink design and its concepts. Programmatic design research may 

provide an exploratory space for inquiry through specific examples in relation to certain 

theoretical and conceptual framings. In this paper, we explore [dis/re]orientations towards 

design histories for creating alternative programmatic research spaces. We work through 

an everyday challenge, ‘Terms of Service’ (ToS), a regulatory mechanism amplifying power 

asymmetries in relating to data-intensive things. Disorienting design by making an odd as-

sociation between today’s ToS and the ‘ornament’ in early industrial design, we explore re-

sulting reorientations to rethink designing in this domain. Finally, we outline how [dis/re]ori-

entations could be considered a speculative method for making a kind of ‘Programmatic 

Time Travel’, using reflections of pasts to reimagine designing for just futures. 

https://doi.org/10.21606/drs.2024.838 
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Universities Undergoing Climate Transition: Developing MLP tools from a 
context- specific and critical standpoint 
Niki Wallace, Ramia Mazé, Dilys Williams, Domenica Landin 
University of the Arts London, United Kingdom 

Knowledge gaps persist in the emerging field ‘Design for Transitions’ (DfT). Our research 

builds on the ‘multi-level perspective’ (MLP), a core concept in DfT and the wider Transition 

Studies field, and we address critiques of the MLP in terms of social practices, agency and 

power. Grounded in a ‘Research through Design’ approach and learning from our prior 

work, we have carefully adapted and designed MLP tools. We elucidate design considera-

tions for MLP tools from within our 'live' climate transition of a UK university – research con-

ducted within a university about the university. Contributing to DfT, we present six ‘design 

criteria’ for MLP tools, which are critically discussed in terms of context-specificity and gen-

eral MLP critiques. Towards advancing DfT, this paper addresses the question: What are 

some key design considerations in adapting the MLP in ways that are theoretically-

grounded and widely applicable yet responsive to a particular context? 

https://doi.org/10.21606/drs.2024.1119 
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Design for Manufacturing: Rehumanising Digital 
Manufacturing 

Developing factors of trust for the design of trustworthy Human - Product 
interactions 
Zene Krige 
Massey University, New Zealand 

Trust is fundamental in our acceptance and decision-making of that which we surround 

ourselves with. This paper reviews existing frameworks and discourse around types of trust 

and identifies key factors for trust formation, maintenance and ongoing use. It establishes 

a need for a framework focusing on the design of trustworthy objects, especially those that 

are technology-embedded. It identifies a series of factors and recommendations when de-

signing for trust. Stemming from a creative practice-based PhD from Aotearoa, New Zea-

land, the project seeks to design a product for the horticultural industry that enables more 

efficient data collection around fruit size. When yield correlates with financial outcomes, 

growers distrust data from the packhouse not matching estimations. Using digital technol-

ogies generates richer datasets safely and efficiently, allowing for a greater understanding 

of the state of the orchard at a given time. The factors found have relevance and application 

across a broad range of industries. 

https://doi.org/10.21606/drs.2024.695 

Frame journey: A complementary approach at understanding well-being 
in factory environments for labor workers 
Mathis Andreas Buchbinder1, Victor Bittencourt1, Remko Van der Lugt2, Daan Oldenhof2, 
Niek Zuidhof3, Sebastian Thiede1, Daniel Saakes1 
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1University of Twente, The Netherlands; 2Hogeschool Utrecht, The Netherlands; 
3Hogeschool Saxion, The Netherlands 

With a diversifying workforce well-being is an increasingly important topic to be addressed 

in manufacturing. Whereas mental well-being has been well studied in the HCI community 

for knowledge workers, well-being for factory workers has been mainly assessed in terms 

of ergonomics and task optimization. Concerns are about safety and accident prevention, 

but not about the tacit experience of the workers themselves. In this paper, we analyze an 

assembly line from two viewpoints: the HCI/Design, and the industrial engineering. We 

show the differences and commonalities in methods and identify both sides limitations. 

We present four themes of well-being which emerge from the combined understanding of 

both sides and identify the gains of a combined approach. This paper presents a first step 

towards a human-centered understanding of well-being in factory environments and to-

wards design opportunities for digital interactive support systems. 

https://doi.org/10.21606/drs.2024.746 

Design for Manufacturing: Learning Processes of a New Product 
Development Design Team 
Linlin Yang1, Linus Tan2, Jiang Xu1, Fei Fan1 

1College of Design and Innovation, Tongji University, China, People's Republic of; 2School 
of Design and Architecture, Swinburne University of Technology, Australia 

This research examines how a New Product Development (NPD) design team incorporated 

multidisciplinary knowledge to redesign a modular cab. Design teams that implement dig-

ital innovation often use cutting edge techniques, such artificial intelligence and big data, 

to inform their design decisions. However, these techniques are often managed by other 

teams with different knowledge backgrounds. Therefore, optimising learning processes be-

tween multidisciplinary teams is crucial to design new products effectively. This research 

reviews existing team learning processes, then conducted a case study to examine how a 

NPD design team learn from an interaction team to integrate knowledge into their design 

process. Aside from the information processes established in the literature review, we 

found that design teams working in interdisciplinary projects also translated and contextu-

alised their information to ensure knowledge accuracy. 

https://doi.org/10.21606/drs.2024.507 

Extremes: On How the Study of Appropriation Might Inform Inclusive 
Workplace Design in Manufacturing 
Ana Correia de Barros 
Fraunhofer Portugal AICOS, Portugal 

Disabled people, from younger to older adults, are at comparative disadvantage regarding 

work. Design for inclusion at work tends to focus on individual adaptations (often stigma-

tising) or general accessibility guidelines (often insufficient). Furthermore, there is a ten-

dency to focus on inability rather than on extreme abilities, which seem to be the ones en-

abling workers to appropriate existing products and create their own designs. Therefore, 

design research requires more input from diverse workers as users to inform the design in-

clusive industrial workstations. Departing from theory and ending with analyses of workers' 
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designs, this paper argues that the articulation of the concept of ‘extremes’, as used in in-

clusive design theory, with the study of appropriation in industrial shopfloors can be a 

source of information, inquiry and inspiration for new design research towards worker in-

clusion. 

https://doi.org/10.21606/drs.2024.224 

Proposing a tangible interaction framework for the design of industrial 
robot teaching systems: Enhancing user efficiency in learning operations 
Chaomin Ma, Chenqi Wang, Feng Zou 
Hunan University, China 

In the industrial robotics field, mastering the operation of traditional industrial robot teach-

ing systems requires operators to undergo intricate training, hindering production effi-

ciency. To address this challenge, we proposed an interaction design framework for indus-

trial robot teaching systems based on tangible interaction theory. This study outlined how 

our proposed framework, anchored in tangible interaction paradigms, provided architec-

tural direction for the design of these teaching systems, markedly enhancing operators' ef-

ficiency in learning operations. We utilized this framework to direct the interaction design 

of a welding robot teaching system and validated the framework's feasibility through exper-

imentation. Experimental results revealed a notable enhancement in operator learning ef-

ficiency with the implementation of the new system compared to the traditional teaching 

system. This study provides theoretical and practical evidence for the reduction of opera-

tional complexity in industrial robot teaching systems, enhancement of production effi-

ciency, and optimization of the working experience for operators. 

https://doi.org/10.21606/drs.2024.823 

Design for Manufacturing: Rehumanising Digital 
Manufacturing 

Flatfold3D: 3D printing structures on fabric to facilitate folding of pattern 
into wearable shoes. 
Yulia Brisson, Eugeni L Doubrovski 
TU Delft Faculty of Industrial Design Engineering 

This research paper introduces the FlatFold approach, a novel method for local footwear 

production that leverages Additive Manufacturing and 3D pattern design. The proposed ap-

proach presents a new method that simplifies the footwear production process from 

around fourteen into five steps, applying Additive Manufacturing to enhance efficiency and 

minimise waste. The approach also explores the use of printed patterns on fabrics, facili-

tating and guiding manual folding of planar patterns into shoes and allowing for detailed 

and customizable designs. Furthermore, the research explores different filament attach-

ment techniques to ensure reliable integration with textiles, promoting the creation of com-

plex shapes in footwear manufacturing. The proposed approach is validated through con-

sultations with industry experts, highlighting its potential impact on the footwear industry. 

Overall, the FlatFold3D approach presents an solution for localised and efficient footwear 

production, with advancements in customisation. 

https://doi.org/10.21606/drs.2024.226 
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Strategy Design of AI-generated Customization for Streetwear Fashion 
Brands Based on the Big Five Personality Test 
Jiewen Lai1, Xinyi Wang2, Yuanli Yu3 

1The Hong Kong Polytechnic University, Hong Kong 999077, China; 2The Hong Kong 
Polytechnic University, Hong Kong 999077, China; 3The Hong Kong Polytechnic University, 
Hong Kong 999077, China 

This research aims to revolutionize streetwear fashion brands' customization services by 

incorporating the Big Five personality psychology test and AI-generated content (AIGC) 

technology. Focus group discussions with professionals and designers explored integrating 

AIGC technology into customization services. An analysis of 200 questionnaires examined 

consumers' preferences for visual styles and image types in customized streetwear fashion 

brands. An experimental test matched AI-generated elements with personality dimensions, 

leading to personalized AI image-generation rules. This research identifies personalized 

needs and favored design elements, develops rules for data visualization, and offers in-

sights into utilizing AI technology for data visualization. It presents a fresh approach to the 

future of customization services in streetwear fashion brands, combining AI technology 

with innovative psychological experiments. The study contributes to understanding the de-

mand for customization services in the streetwear fashion industry, involving consumers 

and industry professionals. 

https://doi.org/10.21606/drs.2024.1125 

Narrative Design Framework for Intelligent Cabin Development: 
Enhancing User-Centric Interaction in the Digital Manufacturing Era 
Haowen Guo, Danhua Zhao, Jingming Ma, Zhongjie Xue 
School of Design, Hunan University 

In the digital manufacturing era of the automotive industry, high-level intelligent cabins are 

leading the shift towards software-defined cabins, driven by rapid advancements in in-

cabin hardware. For the product development process of the future intelligent cabin, there 

is a lack of a humanized cabin design framework to help designers clarify user motivation 

and interaction process for design and development. This paper introduces an intelligent 

cabin narrative design framework and a tool named Spatio-Temporal Canvas , which pro-

vides guiding ideas for the design of Intelligent Cabins. The framework and the Spatio-Tem-

poral Canvas are applied to a case study, providing a detailed illustration of the narrative 

process within intelligent cabin scenes. The paper concludes by discussing the current out-

comes for this research, case study shows that intelligent cabin narrative design framework 

and the Spatio-Temporal Canvas can help designers gain insights into user behavior for in-

teraction design activities. 

https://doi.org/10.21606/drs.2024.613 

A Review of the Integration of Additive Manufacturing in Design Education 
Stefan Junk, Julia Glubrecht 
Offenburg University, Rapid Prototyping Lab, Germany 
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The modern world of design is one of constant change and technological progress. One 

emerging technology that has the potential to revolutionize the design is additive manufac-

turing. This innovative technology challenges existing manufacturing processes to reflect 

and enable the efficient production of complex and customized objects through reimagina-

tion. Design education for additive manufacturing plays a crucial role in educating future 

designers to resist the adherence to conventional processes and to promote the recovery 

of innovative thinking. Therefore, it is significant to explore the integration of this emerging 

technology in academic education and identify the associated chances and challenges to 

ensure effective knowledge transfer to students. This paper explores how the integration of 

additive manufacturing into design education is being implemented in the fields of design 

and architecture worldwide. Thus, the courses offered in academic curricula in universities 

and by libraries are analyzed and the expected benefits are determined. 

https://doi.org/10.21606/drs.2024.253 

Proximity-based urban planning models as the inter-face between 
governments and makers, designers, and citizens towards distributed 
economies 
Massimo Menichinelli1, Luca D'Elia2, Silvia D'Ambrosio1,3, Carla Sedini3 

1Elisava, Barcelona School of Design and Engineering (UVic-UCC), Spain; 2Sapienza 
University of Rome, Italy; 3Politecnico di Milano, Italy 

Standard urban planning models are nowadays being redefined with a renewed focus on 

reducing mobility times: proximity, walkability, self-sufficiency. Recon-figuring how cities, 

their flows, and services are organized also requires designers and citizens, with a potential 

role for the Maker Movement and Distributed Economies. We focus here on how urban cre-

ative communities and maker labor-atories could become public empowerment services 

by, for and with citizens within proximity of urban planning models. We propose a frame-

work for such Proximity-based Making and Community Services based on 1) defining them 

as connecting makers, designers, citizens, and maker laboratories, 2) via digital technolo-

gies network into Distributed Economies, 3) interacting with Govern-ments through the in-

terface of proximity-based urban models, governances, and policies. The framework has a 

descriptive model and an assessment indicator based on people, organizations, and poli-

cies for a) understanding current urban making, b) planning new services or c) developing 

new policies for them. 

https://doi.org/10.21606/drs.2024.657 

Using User Persona and Work Domain Analysis to Elicit Information for a 
Product-Service Digital Twin 
Claire Palmer, Isaiah Nassiuma, Yee Mey Goh, Ella-Mae Hubbard, Rebecca Grant 
Loughborough University, United Kingdom 

Product-Service Digital Twins are an emerging field about which little information is availa-

ble. To overcome this deficit personas were utilized to elicit domain and user information 

requirements. As no user data exists for this domain, persona profiles were developed for 

the domain based on types of decision maker. Control task analysis was applied to the per-

sonas as a means of applying a people-centered approach to information gathering. A de-

scription is provided of how the control task analysis methodology is modified for use with 

the personas. Examples of the personas developed and the information gathered are given. 
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This approach is shown to be an effective method for understanding human requirements 

for a Digital Twin. 

https://doi.org/10.21606/drs.2024.275 
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Making in the Digital Era 

Workshopping the Textile Hand: Reimagining Subjective Assessment of 
Textile Materials with Digital Technologies 
Zhengtao Ma1, Lissy Hatfield1,3, Chipp Jansen1,3, Boyuan Tuo1, Elif Ozden Yenigun1,4, 
Sharon Baurley1,3, Stephen Jia Wang1,2, Kun Pyo Lee1,2 
1Laboratory for Artificial Intelligence in Design, Hong Kong S.A.R. (China); 2School of 
Design, Hong Kong Polytechnic University, Hong Kong S.A.R. (China); 3Material Science 
Research Centre, Royal College of Art, London, UK; 4School of Design, Royal College of 
Art, London, UK 

Designers continuously move between analog and digital spaces in order to assess sensory 

qualities of materials to build comprehensive references when sourcing and selecting 

them. Material decision making in contemporary design practice is increasingly collabora-

tive. However, traditionally, subjective assessment of textiles has been studied at the indi-

vidual level, focusing less on group workshops. This paper analyses two workshops where 

participants assessed sensory properties of textile materials, one individually, and one in 

groups, to show: 1. the difference of subjective material collection between individuals or 

groups. 2. improvements to the subjective assessment process, comparing physical and 

digital tools. 3. validation of the subjective differences among various material properties, 

contributing valuable insights for the assessment process in digital environments. This pa-

per contributes references for the implementation of subjective assessments using digital 

platforms, ultimately improving the user experience for future designer-researcher digital 

tools. 

https://doi.org/10.21606/drs.2024.536 
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Beyond braiding: Transcending artifact-centered conceptions of craft in 
digital fabrication 
Nathaniel Elberfeld1, Lavender Tessmer2, Alexandra Waller1 
1University of Arkansas, United States of America; 2Massachusetts Institute of Technology, 
United States of America 

Craft traditions have motivated recent scholarship and projects by practices and pedagog-

ies with diverse research agendas in digital fabrication. In this work, the technical complex-

ity of a traditional craft is explored through a conceptual lens such as automation, software 

development, or knowledge encapsulation. Despite the varied research landscape, many 

of these projects focus on the craft artifact itself and disengage from the broader ecologies 

in which it is traditionally creat-ed. In this paper, we establish a positioning framework for 

craft-based digital work and introduce new terminology to define its theoretical boundaries 

and to disambiguate the increasingly crowded space of “digital crafts.” We present and ap-

ply our framework to an architectural scale project based on bobbin lace that demon-

strates an alternative to the artifact-centered approach to using tradition-al crafts in con-

temporary digital practices. 

https://doi.org/10.21606/drs.2024.1057 

Decoding the banana fiber craft of Kerala using a shape grammar 
Nimmi Elizabeth-Thomas, Avinash Shende 
IDC School of Design, Indian Institute of Technology Bombay 

The craft heritage of Kerala is situated in the usage of natural materials such as banana 

fiber. Due to the abundant availability of banana plants in Kerala, local craftspeople use the 

fibers to make products such as baskets, bags, and coasters. However, the number of ba-

nana fiber craft persons is acutely declining, posing a threat to this heritage and crafting 

knowledge. The customary knowledge transfer method, of working in close proximity with 

the master craftsperson for a significant period, has become impractical and limited now. 

Thus, we attempt to decode this crafting knowledge using a shape grammar, as a step to-

wards its preservation, transmission, and design development. The methodology involved 

gaining insights through contextual inquiry and artifact analysis. The resultant shape gram-

mar presents the material vocabulary, the rules for creating patterned units, as well as the 

function corresponding to different configurations of the units. 

https://doi.org/10.21606/drs.2024.575 

Co-creation framework to develop and situate e-textiles with indigenous 
crafts 
Chhail Khalsa1, Pranshu Kumar Chaudhary2 
1Anuvad - Research Studio, India; 2Studio Poetics 

This study is part of an ongoing project in the domain of craft and technology called Anuvad. 

This paper discusses the value and challenges of collaborating with traditional indigenous 

artisans as co-designers and technical collaborators. After establishing a premise, this pa-

per discusses the findings of a study conducted in person with the artisans in a remote vil-

lage in India called Bhujodi. This paper discusses the power of creating interactive artifacts 

through craft by closely collaborating with artisans. The outcome is an interactive textile art 



 

 

159 

frame that works as a music synthesizer. Through this study, we tried to develop experi-

mental e-textile artifacts by collaborating with seemingly unrepresented communities. 

These artifacts were showcased at two large-scale events, and audience responses were 

noted. We discuss the context, the process, and eventually, the impact of such collabora-

tion as a successful case study. Here, 'human' relates to a product or technology with emo-

tive, affective properties. 

https://doi.org/10.21606/drs.2024.846 

Parametric design for machine knitted patterns 
Virginia Melnyk 
Tongji University, United States of America 

This paper explores the integration of parametric design principles with knitted pattern de-

signs. The study aims to propose a process of how parametric design can be applied to 

generate dynamic patterns for manual knitting machine fabrication. Using Grasshopper in 

Rhino3D as a computational tool to develop knitting patterns, the study investigates the 

possibilities of creating customizability. The designs are translated from a Grasshopper to 

a knitting pattern that can be knit on a domestic kitting machine. The study demonstrates 

the development of a workflow between digital and physical making and design. The use of 

computational tools offers de-signers greater exploration of a wide range of design possi-

bilities while ultimately using human tacit knowledge and control during the fabrication 

process. The project demonstrates the blending computational design with manual design 

development through fabrication. Building the relationships between physical and digital 

production as a means for new architectural design elements. 

https://doi.org/10.21606/drs.2024.674 

Designing 3D Printed Ceramics from a Clay with Tunable Shrinkage 
Fiona Bell, Erin McClure, Camila Friedman-Gerlicz, Ruby Ta, Leah Buechley 
Department of Computer Science, University of New Mexico, United States of America 

Clay 3D printing is a rapidly growing hybrid craft practice in which physical ceramic artifacts 

are designed and fabricated with digital technologies. In this work, we bring attention to the 

material element of this hybrid practice by presenting a collection of 3D printable clay ma-

terials with tunable shrinkage called clay-dough. Clay-dough materials are made up of var-

ying ratios of stoneware clay to bio-based dough. As we fire these materials in a kiln, the 

dough burns away, resulting in the remaining clay shrinking dramatically as it chemically 

transitions into a ceramic. We leverage our ability to control the shrinkage properties of 

clay-dough materials to design a collection of 3D-printed ceramic artifacts in which the 

form and size are determined by shrinkage. Through this, we reflect on how human and ma-

chine work in correspondence with clay-dough to drive the creation of ceramics; ultimately, 

calling for material-oriented design approaches in hybrid craft practices. 

https://doi.org/10.21606/drs.2024.250 

Algorithmic lace: Leveraging mathematics in design for craft resistance 
Lisa Marks 
Georgia Institute of Technology, United States of America 
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The mathematics of craft have created rich and diverse material cultures. Through craft, 

humans have shared a common language of patterns, proportions, and expressions in-

spired by the complexity of the natural world. We pass this knowledge on through genera-

tions, each time making things more complex and techniques more robust. This passing on 

of generational knowledge is one of the things that creates our individual cultural identities, 

however many crafts across the world are in decline. By analyzing the structure of crafts 

computationally, we can create a hybrid approach that lays a foundation for use in the 21st 

century. This paper uses bobbin lace, a historic technique used to make decorative tex-

tiles, to look at the process of using visual scripting and algorithmic modeling, demonstrat-

ing how the mathematics of design can contribute to the many skill-based crafts that em-

body our cultures and histories. 

https://doi.org/10.21606/drs.2024.447 
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Ethics in Design: Practices 

With great power comes great responsibility: The discourse of conduct 
and ethics in professional design 
Veronika Kelly1, Meghan Kelly2 
1University of South Australia, Australia; 2Deakin University, Australia 

Knowledge of professional design is (re)produced through discourse and its culture of use: 

from the language used, interactions with others and objects created, to the techniques 

and procedures that connect and distribute professional design knowledge. Here, dis-

course both shapes and is shaped by social practices and communicated through struc-

tures such as codes of conduct and codes of ethics. This paper explores the discourse of 

codes of conduct and codes of ethics for professional design developed by peak design 

organisations. We argue that such codes serve as forms of industry self-regulation encap-

sulating designers’ responsibilities and the ethics of their practices. However, codes of 

conduct and codes of ethics are conflated and reduce ethics and the responsibility of de-

sign(ers) to instruments and procedures which, though well-intended, without governance, 

are flawed. The paper proposes recommendations for revising these codes to better nur-

ture ethical awareness and accountability in professional design practices. 

https://doi.org/10.21606/drs.2024.416 

Gender Code – A Narrative Ethical Glance At Women Developers In 
Finnish Information Technology 
Aila Johanna Kronqvist1, Rebekah Rousi2 
1University of Jyväskylä, Finland; 2University of Vaasa, Finland 

The Information Technology (IT) sector is the current Athens of all industry. It is no longer 

geeky, but chic, defining the modes and limits of modern civilization. IT in its numerous 

forms provides the vehicle of expression and citizenship in contemporary times. While 
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more women designers and developers enter the field are they experienc-ing a stronger 

sense of equality? This paper reports a narrative inquiry that probed the experiences of 

women professionals in the IT field. Particular attention was placed on how females en-

tered the field, the roles and tasks that they often found themselves undertaking, and social 

factors in organizational communication that were specific to being female in the field. The 

results indicate biased conditions. Historical discourse promoting men as creative and in-

tellectual (I.e., technical) still thrives and women are seen as administrators (crafts peo-

ple). The paper ponders how these social dynamics affect the cognitive-affective processes 

of women developers. 

https://doi.org/10.21606/drs.2024.501 

Envisioning transformation structures to support ethical mediation 
practices 
Shruthi Sai Chivukula1, Colin M. Gray2 
1Pratt Institute, United States of America; 2Indiana University, United States of America 

Ethics is complex and situated, involving many stakeholders that impact the design of tech-

nology systems. Numerous methods and tools have been proposed to enable practitioners 

to address ethical issues in the workplace. However, little work has described how design-

ers themselves understand and seek to respond to that ethical complexity. In this short pa-

per, we present five transformation structures that visually and relationally depict how eth-

ics might be addressed in a workplace setting. We base these structures on analysis of 

plans that 39 practitioners and students created in a co-design workshop to address an 

ethical concern in their job role. We evaluated the diagrams of these workshop plans and 

identified five different types of structures that could lead to potential transformation of 

ethical practices: parallel, linear, top-down, loopy, and gordian. We identify how these 

transformation structures differently inscribe expectations of ethical mediation and action, 

leading to opportunities for further support of ethical practices by practitioners. 

https://doi.org/10.21606/drs.2024.178 

Communicating the use of generative AI to design students: Fostering 
ethics rather than teaching it 
Jeffrey C. F. Ho 
School of Design, Hong Kong Polytechnic University, Hong Kong SAR 

This paper presents a means of communicating to design students the appropriate use of 

generative artificial intelligence (GenAI) in their studies. It underscores the need to consider 

broader aspects such as individual student identity and ethical considerations, given the 

emerging popularity of GenAI. The paper explores the necessity for students to 

acknowledge their use of GenAI. It draws parallels between GenAI and traditional design 

resources, likening the use of GenAI to leveraging other designers' work and assistance re-

ceived during projects. This analogy is employed as a strategy to link the decision to dis-

close the use of GenAI with the students' designer identity. The delineation between con-

texts in which students are permitted to use GenAI and those in which they are encouraged 

to do so is tied to their intended learning outcomes. Several case studies, both hypothetical 

and real, are discussed and analyzed to support the points raised in this paper. 

https://doi.org/10.21606/drs.2024.731 
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Relationality in design: What can be understood? 
Isaac Arturo Ortega Alvarado1,2 
1Utrecht University; 2Norwegian University of Science and Technology, Norway 

This paper addresses the inclusion of relationality as a concept in design. Relational-ity is 

primarily brought into design from adjacent disciplines in the humanities and social sci-

ences, where the concept helps understand aspects of kinship, care, and belonging. The 

concept is also infused with elements of associative thinking. The paper narratively reviews 

examples of relationality in literature from design-related scholarly discourse. The litera-

ture sample covers papers addressing relationality through case studies or conceptual 

calls for practice change. The results from this review provide three understandings of re-

lationality: 1) The utilitarian that unpacks social relations as an epistemic and functional 

source for designing objects. 2) The communitarian that unpacks the designer's situation 

and context as part of world-making communities. 3) The associative that unpacks oppor-

tunities to condition new –social– relations through interventions. The paper concludes by 

reflecting on the potential of relationality to promote positive transformations. 

https://doi.org/10.21606/drs.2024.1097 

Trauma responsiveness by design: Towards an ethic of care and 
accountability in design research 
Sarah Fathallah1, Verónica Caridad Rabelo2 
1Independent; 2San Francisco State University 

Design research can help us understand, dismantle, and transform unjust systems and the 

material realities that they create, while guiding us towards transformative, radical futures 

yet to be designed. However, design research can also be a site of harm and trauma. We 

argue that a “do no harm” guiding principle to ethics in design research is insufficient. Ra-

ther, design researchers need to reckon with and prepare for the likelihood that they will 

cause harm to the people and communities they engage in their design processes. We draw 

from the ethics of care and accountability theorized and explored by feminist thought in 

order to delineate a trauma-responsive design research model. This model can help design 

researchers take accountability as they work to minimize, acknowledge, and repair harm. 

Moreover, establishing a praxis of trauma responsiveness as an ethical imperative in design 

work can help design researchers amplify the liberatory potential of their practice. 

https://doi.org/10.21606/drs.2024.748 

Ethics of Design: Theories and Methods 

Past, present and future of design ethics 
Helle Vesti, Linda N. Laursen, Christian Tollestrup 
Aalborg University 

With the ever-more present climate crisis, resource shortage and the expansion of AI, the 

core question of the ethical aspects of our development of new products and solutions be-

comes unavoidable. But which topics are commonly discussed in design ethics literature 
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and how has it evolved? To answer this question and to understand the existing underpin-

nings and foundation of ethics in design, we adopted a structured literature review search-

ing literature across 42 renowned scientific design journals. A systematic search revealed 

1177 academic publications relating to the topic. After filtering and reviewing the titles, ab-

stracts and keywords of these publications, a total of 121 sources were singled out as qual-

ified to constitute the foundation of this review. From these, 8 central themes in past and 

present design ethics research were identified: Design processes and practices, design ed-

ucation, participatory/co-creation, responsible design, social design, sustainability, tech-

nology, and human-centred design This opens a discussion of future research, what are we 

missing? 

https://doi.org/10.21606/drs.2024.844 

Quant-Ethico: An Approach to Quantifying and Interpreting Ethical 
Decision Making 
Shruthi Sai Chivukula1, Colin M. Gray2 
1Pratt Institute, United States of America; 2Indiana University, United States of America 

Design researchers have previously sought to describe, model, and represent the cognitive 

processes of designers. In parallel, researchers in HCI and STS have identified a range of 

frameworks to describe the ethical and value-related char-acter of design activity. We have 

identified a productive gap between these two sets of literature—namely, the role of ana-

lytic methods in describing ethical de-cision-making as one aspect of design complexity. In 

this paper, we describe and explore an approach for quantifying the ethical character of 

design decision-making, building upon existing critical approaches from HCI and STS liter-

ature. Through a series of visualizations at varying temporal scales and numbers of inter-

locutors, we seek to describe the ethical complexity of design activity, grounded in a set of 

ethically focused lab protocol studies. We describe the implications of our approach for 

mixed methods researchers, including the role of quantitative methods in describing tem-

poral aspects of ethical design complexity. 

https://doi.org/10.21606/drs.2024.223 

Navigating ethics-informed methods at the intersection of design and 
philosophy of technology 
Deger Ozkaramanli1, Merlijn Smits2, Maaike Harbers3, Gabriele Ferri4, Michael Nagenborg5, 
Ibo van de Poel6 
1Delft University of Technology; 2Saxion University of Applied Sciences; 3Rotterdam 
University of Applied Sciences; 4Eindhoven University of Technology; 5University of Twente; 
6Delft University of Technology 

The idea that technologies influence society—both positively and negatively—is not new. 

This is mainly the terrain of the philosophy and the ethics of technology research. Similarly, 

design research aims to help create new technologies in line with individual, social, and 

societal needs and values. Against this backdrop, it seems essential to expose relations 

between design and philosophy of technology research, particularly from a methodological 

perspective. The main goal of this paper is to suggest a preliminary overview of methods 

and approaches that can inspire and inform interdisciplinary collaboration and, with that, 

systematic engagement with ethics in design processes. Through interdisciplinary ex-

change, we propose a preliminary typology of ethics-informed methods and approaches 
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based on two main dimensions, namely theory-grounded approaches to theoretically-flex-

ible techniques and assessment to accompaniment. This mapping intends to help navigate 

the ethical qualities of selected methods from both disciplines, and it aims to create a plat-

form for fruitful interdisciplinary conversations. 

https://doi.org/10.21606/drs.2024.868 

Head and heart — An ethical tightrope 
Anjuli Muller, Anna Brown 
Massey University of New Zealand, New Zealand 

Navigating ethical considerations in participatory design is complex and ever-changing. 

The Co-production Project explores the use of co-production methods (co-discover, co-

plan, co-design, co-deliver, co-evaluate) via a case study of women’s health in Aotearoa 

New Zealand. Based in an Arts and Design University, ‘academic ethics’ influence the pro-

ject in tangible ways that are often procedural and prescriptive, with a focus on productiv-

ity. However, co-production methods — underpinned by principles of power-sharing and 

prioritisation of relationships — call for softer and less tangible considerations aligned with 

an ethics of care. These tangible and intangible ethical considerations are frequently in ten-

sion with each other while also being responsive to indigenous cultural requirements. 

Through our practice-based project we’ll demonstrate how taking time to create conditions 

conducive to participatory approaches gives us cause for early and cautious optimism. 

https://doi.org/10.21606/drs.2024.652 

Situating Imaginaries of Ethics in / of / through Design 
Sonja Rattay1, Marco C. Rozendaal2, Irina Shklovski1 
1University of Copenhagen, Denmark; 2Delft University of Technology, Netherlands 

Within the last decade a large corpus of work in HCI as well as the commercial design prac-

tice has focused on systematically addressing questions of ethics, values and moral con-

siderations embedded in the design of digital technology. Recent critiques have highlighted 

that these efforts fall short of actual transformative impact. We use the sociological con-

cept of imaginaries to argue that value and ethics work needs to be considered within the 

larger context of socially shared visions of a desirable future and outline how existing soci-

otechnical imaginaries pre-frame contexts in which value work is deployed. We demon-

strate that imaginaries provide the language and conceptual framework necessary to ad-

dress underlying ethical worldviews before ethics driven design methods and toolkits can 

be successfully employed. Finally we suggest how to engage imaginaries to facilitate a 

broader shift towards a more politically sensitive approach to designerly value work. 

https://doi.org/10.21606/drs.2024.803 

Ethics for Design: Positions & Relations 

The space between procedural and situated ethics: Reflecting on the use 
of existing materials in design research on children affected by stroke 
Pleuntje Jellema1, Piet Tutenel1, Birgit Moser2, Anne-Sophie Schoss3, Maja Kevdzija2, 
Andrea Jelić1,4, Ann Heylighen1 
1KU Leuven, Department of Architecture, Research[x]Design, Leuven, Belgium; 2TU Wien, 



 

 

166 

Faculty of Architecture and Planning, Institute of Architecture and Design, Research Unit 
of Building Theory by Design, Vienna, Austria; 3TU Dresden, Institute for Building Science 
and Design, Dresden, Germany; 4KU Leuven, Department of Civil Engineering, Building 
Physics and Sustainable Design, Leuven, Belgium 

Conducting design research in hard-to-enter care environments with children affected by 

stroke poses important ethical questions. Research focuses on procedural ethics or on sit-

uated ethics, emphasizing a hard-cut between research practices be-fore and during field-

work. This paper explores this duality through an investigation of publicly available existing 

materials (i.e., biographies and YouTube videos). What was intended as a preparatory step 

before ‘entering the field’ becomes the primary way to better understand the role of the built 

environment in everyday lives of families affected by childhood stroke. In this paper we re-

flect on the shared space the investigation creates within a research consortium. We high-

light how this exploration invites thinking differently about research practices in terms of 

ethics related to using existing materials as data, developing sensitivity to the research con-

text, and opportunities for allowing differences between collaborating researchers. 

https://doi.org/10.21606/drs.2024.769 

Speculative ethics, design, philosophy & education 
Wouter Eggink 
University of Twente 

Designing requires great social and moral responsibility as we are surrounded by products 

and services that shape -and simultaneously get shaped by- the way we live. This asks for 

active reflection on ethical issues. However, with the classical top-down approach, ethics 

may be perceived as restrictive, setting boundaries for what is allowed and what not. Within 

philosophy of technology, ethical reflection is moving towards a more constructive ap-

proach, accompanying technological development with careful considerations. This paper 

takes a step further and proposes something that could be called 'creative ethics', where a 

bottom-up approach in dealing with ethical issues fosters inspiration and imagination for 

desirable futures. This is illustrated with a case study on designing gender-neutral toilet fa-

cilities with students from the University of Antwerp and Saxion University of Applied Sci-

ences. The resulting speculative designs open up the discussion about human values, per-

sonal identity and how we relate to each other. 

https://doi.org/10.21606/drs.2024.368 

Thought Experiments In The Ethics Of Designing For Future People. 
Peter Buwert, Matt Sinclair 
Edinburgh Napier University, United Kingdom 

The Non-Identity Problem (NIP) is a philosophical puzzle which challenges our intuitive as-

sumptions and reasoning around the question of our moral obligations towards ‘future peo-

ple’. This paper explores the significance of the NIP for design, an activity which is neces-

sarily both future-oriented and ethical in nature. Through examination of two thought ex-

periments proposed by philosopher Derek Parfit, this paper makes two contributions to the 

field of design ethics. Firstly, it raises the profile of the NIP as a topic of interest and for 

further study in design ethics research. The second is to propose that philosophical thought 

experiments can play a practical role in equipping designers for real-world challenges. 
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When employed as thinking devices to disrupt our existing ways of thinking, thought exper-

iments open up spaces of creative disequilibrium in which to nurture, exercise, and 

strengthen mental capacities for approaching the ethically complex challenges of future-

oriented design practice. 

https://doi.org/10.21606/drs.2024.518 

Design anthropology for ethics of care and emergence: Reflections from 
an energy transition project 
Gijs van Leeuwen, Abhigyan Singh 
Delft University of Technology, Department of Human-Centered Design 

This paper describes a design anthropology approach toward design ethics, which under-

stands design ethics in a relational and emergent manner. We characterize how ethical is-

sues and judgments emerge from the continuous stream of social interactions, collabora-

tions, and relations that constitute the design process. The approach recognizes that there 

is a fundamental uncertainty in how social engagements and associated ethical issues in a 

design process unfold. Design anthropology aims to remain open to such emergent under-

standings, and fosters a sense of empathy and practice of care towards collaborators. The 

approach is illustrated by reflecting on empirical findings from an interdisciplinary energy 

transition project in Amsterdam South-East. The findings show how unexpected ethical is-

sues emerged in the design process that challenged the authors to navigate, with care and 

empathy, between the opposing needs of project collaborators. 

https://doi.org/10.21606/drs.2024.797 

Cultivating Future-Oriented Responsibility in Design with Care 
Irem Tekogul1, Laura Forlano2 
1Illinois Institute of Technology, United States of America; 2Northeastern University 

Design futures—as a subfield and as an approach—responds directly to the precarity and 

uncertainty of our present. Within this context, the notion that "there will be no future" be-

comes the dominant vision. This paper argues that design, as a future-making praxis, 

should embrace ‘care’ to be able to respond to precarity. This paper draws on feminist care 

ethics and the concept of ‘matters of care’ to explore the theoretical foundations for a care-

informed approach to cultivate future-oriented responsibility in design. Care is situated, 

responsive and relational, and it resists reduction to step-by-step methods or toolkits. 

Thus, while there is a growing body of work around care ethics in the field of design, appli-

cation of such concepts in design remains challenging. We draw on examples from ethno-

graphic field work to understand current future-making practices and trace possibilities for 

fostering care in design. 

https://doi.org/10.21606/drs.2024.1295 
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Editorial 
Bryan Howell, Jan Willem Hofftjzer, and Mauricio Novoa Munoz 
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AI's Impact on Sketching & Workflow 

Empirical Study of Problem-solution Co-evolution in Human-GAI 
Collaborative Conceptual Design 
Jia Guo1, Yuan Yin2, Lingyun Sun1,3, Liuqing Chen1,3 
1Zhejiang University, Hangzhou, China; 2Imperial College London, London, UK; 3Zhejiang-
Singapore Innovation and AI Joint Research Lab, Hangzhou, China 

The problem-solution co-evolution model is a foundational framework for under-standing 

the emergence of creativity in both individuals and teams. With the ad-vent of Generative 

Artificial Intelligence (GAI), a new paradigm of co-creation in conceptual design has arisen. 

However, the dynamics inherent to human-GAI col-laborations remain largely unknown. In 

our investigation of the co-evolution dy-namics of human-GAI interaction, we employed 

retrospective protocol analysis to examine the verbal reasoning processes of twenty novice 

designers co-designing with GAI (text-to-text and text-to-image models). Drawing from the 

outcomes of our creativity assessments, a key revelation emerged: GAI has the potential to 

amplify team creativity by fostering human abductive reasoning. In further discourse, we 

introduce a novel human-GAI co-evolution model, which elucidates the significant role of 

GAI in aiding human problem-framing explora-tion. Central to our exploration, we spotlight 

"introspection" and "retrospection" as pivotal constructs in probing human-GAI collabora-

tions. 

https://doi.org/10.21606/drs.2024.983 

Is pen-to-paper the buggy whip of design? Assessing the use of ai tools 
for design sketching 
Alexander “Freddie” Holliman, Ross Brisco 
University of Strathclyde, United Kingdom 
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Sketching is quick and effective, however with the advent of generative AI, do the current 

generation of novice designers have an alternative? This paper compares the use of sketch-

ing and text-to-image generative AI tools to produce initial concept images (“sketches”) by 

novice designers. This will identify the viability and potential adoption of AI as a replace-

ment, and gauge the adoption willingness of novice designers, replacing sketching. This 

study compares conventional sketching and AI image generation using first year product 

design students to record brainstormed initial concepts using both sketching and genera-

tive AI tools, this study compares various attributes of both, including ability to represent 

designer’s intentions. The findings of this study suggest that at present, novice designers 

continue to prefer conventional sketching with 75% believing that it is more accurate to de-

signers’ intentions and 59.62% believing that it is easier to use. 

https://doi.org/10.21606/drs.2024.289 

Design for AI-Integrated Design Team Collaboration：A Strategy and 
Exploration Using Node Flow in Establishing a Reusable Representation 
of Knowledge in the Collaborative Process 
Kexin Yu, Yi Xiao, Mengjie Li, Sisi Yu, Yulu Yang, Xinyu Guo, Wei Zhang, Xiang Yuan 
School of Design, Hunan University, ChangSha, Hunan, China 

Artificial Intelligence Generated Content (AIGC) introduces a new collaborative design par-

adigm where words, sentences, and images circulate within the team as new design 

knowledge. However, due to the limited controllability and inter-pretability of current AIGC 

models, collaboration between designers and AI de-mands continuous iterations and ex-

perimentation. How to establish a reusable representation for the knowledge of the collab-

orative process is an open prob-lem. Our comprehensive approach, including focused in-

terviews, case studies, and workshops, revealed transmission patterns of design concepts 

during both divergent and convergent phases. To represent the interaction between design-

ers, we propose a novel node-based design strategy, where each node is an AI operation 

with its prompts and outputs and each link denotes the data flow to the next node. Imple-

menting this strategy, we crafted a design system that en-hances synergy between the de-

sign team and AIGC. 

https://doi.org/10.21606/drs.2024.985 

AI as a Catalyst for Creativity: Exploring the Use of Generative Approach 
in Fashion Design for Improving Their Inspiration 
Yu Jin, Juhyeok Yoon, James Andrew Self, Kyungho Lee 
UNIST | Ulsan National Institute of Science & Technology, Korea, Republic of (South Korea) 

The emergence of generative AI sparked thoughts on how it can be helpful across the stages 

of fashion design practice and creativity. We investigated the potential impact of prompt 

engineering using stable diffusion and Midjourney on understanding the relationship be-

tween the prompt and outcome, and how it influences the final process, thinking, or result. 

Our study provides guidelines for designers to use specific formats and words to describe 

the garments to generate clothing designs even if they are not familiar with text prompt en-

gineering. We found fashion designers more likely to focus on the clothes and the overall 

feeling that the images evoke, meaning that anatomical accuracy is not their concern. This 

research is a rare exploration that combines prompts engineering with fashion, providing 

insights and recommendations on how to better utilize AI as a tool in industry. 
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https://doi.org/10.21606/drs.2024.680 

Imagination meets algorithm: redefining design practices in the coming 
AI age 
Mario Ciaramitaro, Pietro Costa 
Università Iuav di Venezia, Italy 

The summer of 2022 marked the advent of accessible text-to-image tools, revolutionizing 

image rendering with distinctive styles swiftly. This generated a creative shift among de-

signers, generally addressed as “prompt design”, although this expression scarcely cap-

tures the profound interaction between design and digital tools. This paper elucidates the 

potential synergy between designers and AI through two pragmatic exercises engaged by 

university students. Our approaches were polarized: in one exercise we fostered a rich im-

aginative process before the text-to-image creation; secondly we asked students to elabo-

rate a possible user interface over an artifact drawn by AI, following a very simple textual 

description. The result is a framework that combines both the relevance of structured im-

aginative process and the capabilities of generative AI technologies, supporting an en-

riched dialogic interaction between design and dataset-based imagery. 

https://doi.org/10.21606/drs.2024.822 

The Evolving Roles of Modern Designers: Through the Lens of Design 
Behavioral Patterns within Work Environments Enhanced by Generative 
AI 
Xinyu Li1, Huiting Liu2, Xiyuan Zhang1, Ruiyi Cai1, Yang Yin1, Sisi Wu3, Chunlei Chai1 

1Modern Industrial Design Institute, Zhejiang University, Hangzhou, China; 2School of 
Computer Science and Technology, Zhejiang University, Hangzhou, China; 3Hangzhou 
Shentu Intelligent Technology Co. 

In the rapidly advancing landscape of generative AI, the role of designers is constantly being 

reshaped amidst the choice between traditional tools and emerging technologies. To com-

prehend this transformation, we developed a platform integrating multiple generative AI 

models and allowed for unrestricted search and sketching to emulate a realistic working 

scenario. Within this setting, we analyzed the design behavioral patterns exhibited by expe-

rienced designers: through both quantitative and qualitative analyses, we examined the 

cause and effect of generation patterns and iteration patterns. This exploration inspired in-

sights into the designer's evolving role, transitioning to a continuous learner and being more 

than a curator when incorporating generative AI. 

https://doi.org/10.21606/drs.2024.600 

Research and practice of digital narrative design method of cultural relics 
based on AIGC 
Hongze Cai, Tie Ji, Yinman Guo 
School of Design, Hunan University 

Digital narrative has great potential in the field of cultural relics. This visual paper proposes 

an AI-based digital narrative design method for cultural relics and visualizes their contexts. 

Based on the study, this method constructed the narrative by taking cultural relics as the 

main body and referencing historical materials such as literature, ancient paintings, film, 
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and television works. Midjourney was used to generate contextual images, and digital nar-

rative scenes were constructed using mental canvas. Added sketch notes in post-synthesis 

to complete the work. Finally, in the design practice of "The Silk Road around Chang'an", 

feedback was collected through the Likert scale to verify the effectiveness of visual narra-

tives and sketch notes in understanding cultural relics. Overall, this study redefines the co-

operative relationship between designers and AI in the digital age and provides new per-

spectives and methods for digital humanities in the future. 

https://doi.org/10.21606/drs.2024.876 

Analogue Sketching Research 

Hand postures: an analysis of patterns in novice design drawing 
Jason O'Neill Germany, Kris Brauer 
University of Washington, United States of America 

In the realm of design drawing, extensive research and professional expertise have been 

dedicated to identifying the techniques and specific methods employed by designers. How-

ever, limited knowledge has been captured as to the potential in-fluence of human biome-

chanics on the act of design drawing. This research en-deavors to scrutinize the specific 

hand postures adopted by a diverse group of de-signers, particularly those who are at the 

early stages of their design training, name-ly second-year design students. This exploration 

extends to investigating how these postures are influenced by prior exposure to design or 

art drawing instruction and, most crucially, how they impact factors such as pain, strain, 

and contribute to changes over time. To accomplish this, we gathered and analyzed a da-

taset of 284 images featuring a group of novice design drawing participants (n=71). The re-

sults indicate that certain postures may lend themselves to design drawing and reduce 

hand strain. 

https://doi.org/10.21606/drs.2024.1192 

A Distributed Approach to Design Sketching 
James Self 
UNIST (Ulsan National Institute of Science & Technology), Ulsan, Korea, Republic of 
(South Korea) 

There has been much work towards understanding design sketching, its role and utility for 

design thinking. However, there remains little explanatory theory to structure our discus-

sion of sketching and its importance. Drawing upon reflective practice as design paradigm 

and adopting a distributed theory of mind, I position sketching as distribution of design 

thinking. I provide an operational definition of the design sketch as particular type of design 

representation that includes sketch as articulation of future solution opportunities, varia-

tion in the expression of design intent through representational ambiguity, and the sketch 

as iconic representation. I locate the design sketch through a distributed lens to better il-

lustrate its relation to design thinking in practice. The article contributes as framework and 

thesis argument for a distributed approach to understand design thinking through sketch-

ing. The paper concludes by providing a theoretical foundation and departure point for fu-

ture studies of distributed design thinking through sketching. 

https://doi.org/10.21606/drs.2024.205 
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The Power Of The Pen/Pencil: Developing A Design Sketching Syllabus To 
Help 1st Year Product Design Students Communicate Effectively 
Paul Kennea, Richard Malcolm, Francesco Luke Siena, Joseph Stewart, Allan Cutts 
Product Design Department, School of Architecture Design & The Built Environment, 
Nottingham Trent University, Nottingham, United Kingdom 

Digital, immersive, and artificial intelligence (AI) technologies have propelled technology-

focused design to the fore. Due to our technology-driven society and growing demand for 

technology literacy, the perceived need for traditional/analogue skills is being over-

looked/underappreciated. Within product design (PD) education, students are increasingly 

embracing digital design tools to communicate, overlooking traditional/analogue tools. 

Subsequently, students are increasingly designing within the remits/restrictions of digital 

tools. This presents numerous challenges, including overreliance on computer aided de-

sign tools, perfectionism through corrective tools available with digital sketching plat-

forms, and the complete disregard of quick concept generation in favor of AI. The power of 

the pen/pencil is being lost affecting the learning/appreciation of fundamental principles of 

design sketching/communication, a core skill required of every product designer. This pa-

per presents our philosophical standpoint on design sketching and the development of a 

24-week design sketching syllabus for product design 1st-year students focused on funda-

mental/traditional skills. 

https://doi.org/10.21606/drs.2024.400 

A framework for the agency of sketching 
Annemiek van der Wal, JanWillem Hoftijzer, Martijn Haans 
Delft University of Technology, Netherlands, The 

Previous scholars have advocated the significant value of sketching in design process-es. 

This paper first explores how design sketching functions as an agent for design, building on 

insights derived from both theory and practice. Interviews with professional designers in 

the field reaffirm the functions and importance of sketching. Not only for designers them-

selves, but also for their clients and consumers. Given the value of sketching and the variety 

of stakeholders involved, this paper then aims to structure the affordances of design 

sketching in a practical framework. Considering that af-fordances must be discoverable 

and perceivable in order to be effective, this paper subsequently proposes ideas for trans-

forming the framework into a tool that will help designers to discover design sketching and 

unlock its benefits. 

https://doi.org/10.21606/drs.2024.806 

Drawing-philosophy correspondence: Towards transforming from within 
Caroline Hummels 
Eindhoven University of Technology, Netherlands, The 

The global call for transformation towards a more just, sustainable and pluriverse world has 

also materialised within the design field, asking for new design practices that embrace 

open-ended and relational processes. Several approaches emerged over the last decades, 

built on different values, and investigating ontological, epistemological, ethical, and prac-

tical dimensions. In this pictorial, I explore what these new practices can be and do, 

through embarking on a drawing-philosophy correspondence journey. This pictorial shows 
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my three-year quest to explore the role of drawing for researching design for societal trans-

formation. By visually researching philosophical concepts such as correspondence, com-

moning, minor key, and human-technology-world relationships, this work aims to contrib-

ute to design-philosophy correspondence, by imagining, questioning, and researching phil-

osophical concepts underlying alternative socio-material practices, and through this sup-

port the transformation of the everyday sociomaterial practices of organisation that are ad-

dressing the grand societal challenges. 

https://doi.org/10.21606/drs.2024.1095 

Life At The Riverfront: Drawing Histories, Drawing Narratives, Drawing 
Entanglements 
Secil Taskoparan Stassi 
Monash University, Australia 

Rivers worldwide are increasingly modified due to climate change, urbanization, and shift-

ing land use patterns. This visual paper demonstrates how various drawing modes drive 

design research to uncover everyday practices along the modified riverfronts of the Citarum 

and Gombak Rivers in Indonesia and Malaysia, respectively. Three drawing approaches are 

employed to investigate different timelines, capture residents’ lived experiences, and illus-

trate riverfronts’ complex, socio-economic, spatial, and environmental attributes. Drawing 

histories involves using historical mapping and visual ethnographic methods to gain in-

depth insights into the localities. Drawing narratives entails gathering and overlaying narra-

tives, stories, and everyday activities within river corridors. Lastly, drawing entanglements 

involves exploring and revealing multi-layered relationships, connections, and patterns. 

Drawings have contributed to a spatial investigation and representation of the dynamic and 

complex status of the modified riverfronts, demonstrating a gap between the lived and 

planned and aiming to foster a dialogue into how this gap can be narrowed. 

https://doi.org/10.21606/drs.2024.650 

Sketching Futures with XR and AI 

Embodied prototyping in VR: Ideation and bodystorming within a custom 
VR sandbox 
Joshua Robin McVeigh-Schultz1, Elena Márquez Segura2, Katherine Isbister3 
1San Francisco State University, San Francisco, United States of America; 2Universidad 
Carlos III de Madrid, Madrid, Spain; 3UC Santa Cruz, Santa Cruz, United States of America 

Social virtual reality platforms present new opportunities for embodied design processes. 

This paper illustrates a range of embodied design techniques made possible through social 

engagement with VR/XR technology. Drawing from a case study involving the prototyping of 

a conversation visualization system for VR meetings, we present several novel embodied 

design methods in VR (also applicable to XR). These include: new techniques for supporting 

embodied ideation; new ways of acting out and improvising scenarios together; and new 

opportunities for preparing and manipulating assets, environments, and lo fi interactions 

for embodied design processes. These novel techniques and approaches point to exciting 

new opportunities for expanding the repertoire of embodied design practice more broadly. 

https://doi.org/10.21606/drs.2024.1193 



 

 

174 

 

Passageways and portals: a comparative analysisof transition spaces in 
physical, digital, and virtual environments 
Seulgi Sylvia Kim, Anijo Punnen Mathew, Zach Pino 
Institute of Design at Illinois Tech, US 

This study explores transition spaces across physical, digital, and virtual environments. 

From hallways to digital loading screens and virtual portals, these spaces serve as cognitive 

buffers, aiding users in navigating environmental shifts. Our comparative analysis reveals 

consistent human experiences across diverse environments, while also identifying distinct 

attributes of each transition space. We identify two main categories: transition-focused 

spaces, which emphasize efficient movement, and experience-focused spaces, which of-

fer richer, immersive experiences. We also identify four core transition types: Environmen-

tal, Perspective, Identity, and Sensory transitions. Experience-focused spaces, such as 

lobbies and VR gathering areas, play a pivotal role in facilitating identity transitions. Sensory 

transitions are present in physical and virtual spaces, but often absent in digital spaces. 

Our findings highlight the potential of well-designed VR transition spaces, emphasizing 

their significant influence on immersion, user experience, and virtual social interactions. 

https://doi.org/10.21606/drs.2024.1166 

Isolating and Addressing Theoretically-Grounded Limitations from the 
Rapid Translation of Interaction Design across Media Platforms 
Rebecca Planchart, Mitchell Dunning, Matthew Peterson, Cesar Delgado, Karen B. Chen 
North Carolina State University, United States of America 

Designers must frequently work rapidly under deadlines to produce minimum viable prod-

ucts (MVPs) in collaboration with other disciplinary experts. While results may be good 

enough for now, it is important that limitations of hasty work are not codified as perma-

nently acceptable design solutions. A method called function mapping has previously been 

shown to aid in the translation of theoretically-derived functions across media platforms, 

where functionally equivalent products may need to appear superficially dissimilar, thus 

complicating true equivalency. Here we demonstrate function mapping’s efficacy at the 

threshold between MVPs and revisions. We use function mapping to explain the process of 

translating a virtual environment for a VR headset into an exhibition gallery with 90 feet of 

touchscreens, which raised fundamental issues about the nature of graphic design in the 

interaction of environment and surface. We then revisit function mapping to isolate solu-

tion shortcomings and strategize next steps. 

https://doi.org/10.21606/drs.2024.1187 

AI Art Perceptions with GenFrame – an Image Generating Picture Frame 
Peter Kun1, Matthias Freiberger2, Anders Sundnes Løvlie1, Sebastian Risi1 
1IT University of Copenhagen, Denmark; 2University of Copenhagen, Denmark 

Image-generation models are changing how we express ourselves in visual art. However, 

what people think of AI-generated art is still largely unexplored, especially compared to tra-

ditional art. In this paper, we present the design of an interactive research product, 

GenFrame – an image-generating picture frame that appears as a traditional painting but 
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offers the viewer the agency to modify the depicted painting. In the current paper, we report 

on a study where we deployed the GenFrame in a traditional art museum and interviewed 

visitors about their views on AI art. When provoked by AI-generated art, people need more 

of the artist’s backstory and emotional journey to make the artwork commensurate with 

traditional art. However, generative AI-enabled interactive experiences open new ways of 

engaging with art when a turn of a dial can modify art styles or motifs on a painting. 

A demo can be seen here: https://youtu.be/1rhW4fazaBY. 

https://doi.org/10.21606/drs.2024.997 

Design in dialogue: AI as an aid of imagination for future scenarios 
Viktor Malakuczi, Mariia Ershova, Andrea Gentile, Camilla Gironi, Miriam Saviano, Lorenzo 
Imbesi 
Sapienza University of Rome, Italy 

Generative AI tools foreshadow fundamental changes in the dynamics of creative work. Al-

beit controlling the output is still challenging, the rapid conceptual development and visu-

alization can be particularly helpful in the exploratory phase, facilitating approaches such 

as design fiction. The contribution aims at providing an overview of how AI can fit in various 

steps, demonstrating in particular how the AI-enabled visualization from text and sketches 

allows imagining and iterating quickly on future scenarios. Starting from a benchmarking of 

over sixty AI tools according to the Design Thinking process, the efficacy of a human-AI col-

laboration has been experimented through workshops with over hundred and fifty students. 

These activities have demonstrated the efficacy of following a well-defined dialogue proto-

col of Human Intelligence “framing” Artificial Intelligence, which serves as an AI skill-build-

ing tool, as well as a creative icebreaker, leading to vivid representations of speculative 

scenarios as foundation for the forward-thinking design process. 

https://doi.org/10.21606/drs.2024.1171 

Transformative sketching: Unveiling character identity in two dimensions 
Sanya Jain, Prasad Bokil 
IDC, IIT Bombay, India 

We understand this world through our sense perceptions and past associations. The main 

objective of the study was to sketch the face of a character with a specific identity, so that 

it aligns with its intended description, thus ensuring it is perceived as intended. The use of 

shapes and features of animals have helped to derive characters that represent an arche-

type. The digital representations of these characters find their place along two distinct axes: 

(i) transitioning from elaborate to minimal and (ii) shifting between animalistic and human 

features. The methodology harmoniously merges diverse character appearances, eliminat-

ing fragmentation. We place significant emphasis on symmetry, streamlined line reduction, 

and the incorporation of compound shapes, facilitating the seamless shift from elaborate 

portrayals to minimal representations while retaining elements reminiscent of the initial 

elaborate stage. This study can offer insights into game and character design, cross-disci-

plinary studies of psychology and perception, anthropology and semiotics. 

https://doi.org/10.21606/drs.2024.656 
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Sound-Driven Design: Foundations 

Designing [The, With, Against] Sound [For]: Towards A Semantic-oriented 
Coding Scheme For Protocol Studies In Sound-driven Design 
Stefano Delle Monache1, Elif Özcan1, Nicolas Misdariis2 
1Critical Alarms Lab, Delft University of Technology, The Netherlands; 2STMS Ircam-Cnrs-
SU / SPD group - Institute for Research and Coordination in Acoustics/Music, France 

Sound-driven design is a collaborative and multidisciplinary design activity which uses 

sound as catalyst of the design approach. We present a semantic-oriented methodology 

and coding system to capture the diversity of sound-driven concepts that support the de-

sign process. We evaluate the methodology in a protocol study of a design team, composed 

of one sound designer, one acoustic engineer, one designer, and one expert user, engaged 

in exploring the listening dimension in the caregiving experience. We use linkographic anal-

ysis to integrate and evaluate our coding scheme. The methodology proves to be effective 

in revealing the semantic models of the participants and representing their semantic con-

tribution to the design process. Two protocol studies in the same context are in progress to 

iterate the methodology and the coding scheme. The results are expected to provide a solid 

ground to devise methods and boundary tools to facilitate participation and co-creation in 

sound-driven design. 

https://doi.org/10.21606/drs.2024.761 

Augmenting soundscapes of ICUs: A Collaborative approach 
Gijs Louwers1,2, Sylvia Pont1, Esther Van der Heide3, Diederik Gommers2, Elif Özcan1,2 
1Faculty of Industrial Design Engineering, Delft University of Technology, Delft, The 
Netherlands; 2Department of ICU, Erasmus Medical Center, Rotterdam, The Netherlands; 
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3EHM Solutions Research Hospital Patient Monitoring, Philips, Eindhoven, The 
Netherlands 

In this study we investigated characteristics for designing soundscape augmentations 

within Intensive Care Units (ICUs). We introduced soundscape perception and fundamen-

tal needs as the basis of design strategies for augmenting sound-scapes experienced by 

critically ill patients. We used results of a previous study, where in interviews regarding cur-

rent ICU soundscapes, patients revealed four concerns and underlying needs. They found 

that ICU soundscapes were alienating, unvaried, unfamiliar, and disruptive. These insights 

were used as contextual inputs in a collaborative workshop with ICU nurses, resident doc-

tors, and researchers. In separate groups, they developed three system concepts named 

Smart Environmental Assistant, Patient Soundscape Dashboard, and Familiar Wake-ups. 

Based on qualities of these concepts, we found five characteristics for designing effective 

soundscape augmentation systems for ICUs: personalized, user-friendly, integrated, hu-

manized, and familiar. These characteristics, rooted in perspectives of various ICU experts, 

are essential for reshaping the ICU soundscape into a more positive listening experience. 

https://doi.org/10.21606/drs.2024.792 

Guiding design students to sound-driven design from the base camp of 
semiotics 
Rosana Sanz-Segura1,2, Eduardo Manchado-Pérez1 
1School of Engineering and Architecture. University of Zaragoza (Spain); 2Critical Alarms 
Lab (CAL). TU Delft Faculty of Industrial Design Engineering. 

The lack of knowledge in the field of sound-driven design lags our educational efforts to 

teach BSc students about the role of sound in current design process methodologies. 

Teaching programs rarely include subjects dedicated to creating a coherent experience us-

ing data-to-sound strategies, sound informativeness, or the interactions that users have 

with product sounds. Understanding sound at the same level as other sensory cues pre-

pares students to enrich the usability, attractiveness, and communicative qualities of prod-

ucts, services, and systems. This contribution aims to provide an integrative and multidis-

ciplinary perspective of sound-driven design through the adaptation and application of the 

‘Design Framework for Audible Alarms’ as a conceptual design tool in semiotics. The frame-

work is exemplified through several design cases carried out in the sessions of the subject 

‘Semiotics in design’ during two academic years, as part of the BSc in Industrial Design and 

Product Development Engineering. 

https://doi.org/10.21606/drs.2024.855 

It sounds sustainable: practices in designing sound for sustainability 
Georgios Marentakis1, Doriana Dal Palù2 
1Østfold University College, Norway; 2Politecnico di Torino, Italy 

Design for sustainability has received significant attention in the past years. Start-ing from 

green design, the focus gradually shifted towards eco-design, the circu-lar economy, and 

sustainable development. Meanwhile, design for pro-environmental behavior highlighted 

the importance of designing for a sustaina-ble use phase of products. Sound design en-

compasses several practices such as in sound for film, radio and podcasting, sound for 

interaction and games, and prod-uct sound design. Sound is an important element of any 
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experience and can con-vey several emotional and aesthetic product qualities. The rela-

tionship between designing sound and designing for sustainability, however, has not re-

ceived much attention. Motivated by this, we review here situations in which sound design 

has been used when designing for sustainability or sustainable behavior. Subse-quently, 

we relate this to the broader perspectives offered by design for sustain-ability and identify 

opportunities for cross-fertilization between the two fields. 

https://doi.org/10.21606/drs.2024.791 

Towards a Definition of Autographic Sonifications: Listening as an Act of 
Knowledge 
Sara Lenzi1,2, Paolo Ciuccarelli3, Dietmar Offenhuber3 
1Ikerbasque, Basque Foundation for Science, Bilbao, Spain; 2Faculty of Engineering, 
Universidad de Deusto, Bilbao, Spain; 3College of Arts, Media and DesignCAMD, 
Northeastern University, Boston, United States 

In recent years, sonification as a method to analyze, represent and communicate data 

through sound has grown significantly showing a diversity of purposes, users, and topics. 

In data journalism, education, art, or data monitoring, sound is used to both support and 

engage experts, researchers, and the general public with a broad range of scientific and 

social phenomena. As the field is moving towards shared design and evaluation processes, 

new practices seem to emerge that put the listener at the center. By analyzing recent cases 

from the Data Sonification Archive, the paper proposes a definition of autographic sonifi-

cation as a self-encoding process in which the act of listening becomes central to making 

sense of complex phenomena. 

https://doi.org/10.21606/drs.2024.729 

Sound-Driven Design in Action 

ICU alarm management reimagined: Sound-driven design and the role of 
acoustic biotope 
Idil Bostan1,2, René van Egmond1, Diederik Gommers2, Elif Özcan1,2 
1Faculty of Industrial Design Engineering, Delft University of Technology, the Netherlands; 
2Adult Intensive Care, Erasmus Medical Center, Rotterdam, the Netherlands 

Staff well-being and patient safety are undermined by false alarms in the ICU. This study 

focuses on enhancing the effectiveness of sound-induced actions in the ICU by assessing 

the distinctness and informativeness of alarm sound events as perceived by nursing staff. 

We investigated the alarm load in an adult ICU, with an emphasis on alarm durations and 

their impact on actionability. As a strategy to mitigate false alarms, we simulated the intro-

duction of alarm delays and examined how this affected alarm characteristics across vari-

ous vital parameters. Results demonstrate that the introduction of alarm delays reduce the 

number of alarms remarkably, with a 10-second delay eliminating more than half of the 

alarms. Our results indicate that delays should be tailored to each specific vital parameter 

and medical context. We further address key considerations for implementing alarm delays 

in alarm management practice. 

https://doi.org/10.21606/drs.2024.553 
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Designing tools for designers: The Data Sonification Canvas 
Sara Lenzi1,2, Paolo Ciuccarelli3,4 
1Ikerbasque, Basque Foundation for Science, Bilbao, Spain; 2Deusto Tech, Faculty of 
Engineering, Universidad de Deusto, Spain; 3Center for Design, Northeastern University, 
Boston, United States; 4Department of Design, Politecnico di Milano, Italy 

Although data sonification i.e., the use of sound to represent data is gaining momentum, 

its impact is still limited. The lack of shared design methods and tools is seen as an obsta-

cle for the expansion of sonification from a scientific method to a mass-medium for better 

human-data interaction. The Data Sonification Canvas is a design tool that supports au-

thors during the creative process. Our paper first describes the genesis of the Canvas, 

grounded in expert interviews and literature from sound design for film, human-computer 

interaction, and data visualization. We then present an evaluation study with 20 partici-

pants that measured the pragmatic and hedonic quality of the Canvas. Results show that 

users consider it a valuable, self-oriented, and practical tool that meets their needs in a 

structured, yet straightforward manner. Areas of improvement include uniform the termi-

nology; increase accessibility; include multi-media content and customize the spatial or-

ganization of the components. 

https://doi.org/10.21606/drs.2024.730 

Designing Sound for Public Spaces Through a Research-Creation 
Collaboration Framework 
Valérian Fraisse1,2,3, Marcelo Mortensen Wanderley1,3, Nicolas Misdariis2, Catherine 
Guastavino3,4 
1Schulich School of Music, McGill University; 2STMS IRCAM-CNRS-SU; 3Centre for 
Interdisciplinary Research in Music Media and Technology; 4School of Information 
Studies, McGill University 

When designing a sound installation in public spaces, creators consider a wide range of 

factors related to the site where it will be deployed as part of the artistic statement. How-

ever, anticipating the impact of the sound installation on user experience is difficult in the 

absence of established methods to inform the design and evaluate the outcomes. Based 

on three case studies involving sound artists and soundscape researchers, we propose a 

research-creation collaboration framework through four stages: 1) field recordings of pre-

existing sound environments; 2) diagnosis of pre-existing sound environments and public 

space usage; 3) sound installation prototyping in laboratory settings; 4) evaluation after de-

ployment. These stages, alone or in combination, can systematically inform – or eventually 

drive – the design and evaluation of new sound installations in public spaces. 

https://doi.org/10.21606/drs.2024.1083 

Designing through ecological soundscape to foster human-nature 
interaction 
Francesca Valsecchi, Herun Chen, Qingyu Zhang 
Tongji University, China, People's Republic of, College of Design and Innovation 
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Sense of hearing provides an effective, immersive and empathetic way to observe, map and 

explore places with a more-than-human approach. In our contemporary mediascape inun-

dated by visual stimuli, the rediscovery of sound offers a different understanding of the 

world. By discussing two research-based sound design projects, this study discusses 1) the 

potential of using soundscape as an empathetic research tool in multispecies ethnography 

and 2) how soundscape as a communication media could stimulate more-than-human ex-

ploration and empathy. Such design outcomes develop an empathic and conscious under-

standing of human-nature interaction, even in an urban context. Intersecting science, re-

search and creative practices, the projects use soundscape for ecological exploration and 

narratives. The projects contribute to how ecological soundscape plays a significant role in 

the sound-driven design process to re-establish kinship between humans and more-than-

humans, thereby nurturing urban-nature re-discovery and coexistence. 

https://doi.org/10.21606/drs.2024.752 

Acoustic patterns for urban attractors 
Juan Salamanca 
University of Illinois, United States of America 

This study proposes the use of forms of entrainment as an interaction design principle for 

social computing. Entrainment could be used to design computational artifacts that pro-

duce socially beneficial effects, suitable for design projects that promote collaborative ac-

tion. This study explores acoustic entrainment to gather cyclists into groups to reduce car-

bon-intensive urban commuting. The system uses visual cues and rhythmic patterns to 

gather riders with similar routes around mobile GPS signals. Preliminary results from a 

small empirical study (n=8) show how pattern phasing can encourage riders to accelerate. 

This method has limitations in communicating negative acceleration and proximity. Adjust-

ing pattern tempo and volume may compensate for this shortcoming. Conclusions are 

drawn concerning the effects of acoustic entrainment on cyclist's engagement with others 

and with the environment. 

https://doi.org/10.21606/drs.2024.637 
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27 Play Design: Initiating Transformation 
through Imagination 

Session chairs 
Helle Marie Skovbjerg and Sofie Kinch 

Editorial 
Helle Marie Skovbjerg, Sofie Kinch, Sune Gudiksen, Shanti Sumartojo, Lisa Grocott, and 
Colleen Macklin 
https://doi.org/10.21606/drs.2024.141 

Play Design I 

The Uses Of Enchantment: Playful Design Tools That Evoke ‘The 
Unsayable’ For Teenagers With Lived Experience Of Loneliness. 
Eloise Belladonna Day 
Loughborough University, The Royal College of Art, United Kingdom 

This project introduces tools that involve teenagers, with relevant lived experiences, in co-

creating a social-purpose advertising campaign as a way of meaningfully engaging young 

audiences. Many co-creation methods rely on direct, text-based, or individual spoken con-

tribution methods. These disregard young people’s unconscious knowledges and collec-

tive ways of knowing. The research was conducted through ethnographic methods along-

side semi-structured interviews with the participants of a co-created campaign workshop. 

The result is a suite of novel playful tools which generate collective insight and creative 

ideas by engaging teenagers’ collective, embodied and imaginative ways of knowing. The 

key concept of ‘enchantment’ is used to make sense of the overall process in combination 

with three key insights, pertaining to saying “the unsayable”, seeing with an expanded per-

ceptive range, and attunement to collective knowledges. 

https://doi.org/10.21606/drs.2024.185 

Designing for playful learning in formal education: a case study of virtual 
reality field trips 
Eileen McGivney 
Northeastern University, United States of America 

Despite the benefits of playful learning experiences to increase students’ motivation and 

learning, traditional classrooms lack opportunities to learn through play. Virtual reality (VR) 
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is a promising tool to bring rich, playful contexts into classrooms, but designing instruc-

tional models that make the most of its affordances remains challenging. This paper de-

scribes a multi-year design process implementing VR field trips in high school engineering 

classrooms to highlight the benefits and challenges of using VR to promote playful learning 

in schools. In both remote and in-person classes we developed virtual field trip lessons us-

ing immersive videos and videogame-like environments. Over time, learning goals, activi-

ties, and assessments were adjusted to meet students’ needs as part of an iterative design 

process. The benefits of VR for playful learning are discussed, along with the importance of 

post-VR reflection and discussion, and the persistent challenges of educational content 

and class time. 

https://doi.org/10.21606/drs.2024.945 

“Feelings about the other body:” Caring through and forward in design for 
play 
Ida Kathrine Hammeleff Jørgensen, Harun Kaygan 
University of Southern Denmark, Denmark 

This paper considers designers’ embodied engagements while designing for play from the 

lens of “care.” We consider such engagements as socio-material rela-tions of care, follow-

ing recent theorizations of care within care studies. Relying on observations from a variety 

of activities undertaken by students during a two-week design workshop on embodied play 

design, we present a theoretical model that identifies two orders of care in design activities: 

First order, “care through,” indexes the immediate objects that designers attend to in the 

here-and-now while implementing procedures, practices and tools provided by diverse de-

sign methods. Second order, “care forward,” indicates the future beneficiaries of de-signed 

things, who are typically, though not necessarily, the projected users of design. The paper 

contributes to design literature by providing a model for in-vestigating the affective and 

practical relations of care in design practice, with implications for how specific design ac-

tivities and methods frame care. 

https://doi.org/10.21606/drs.2024.776 

Playful Speculative Design: Crafting Preposterous Futures Through 
Playful Tension 
Sofie Kinch, Jess Uhre Rahbek, Stine Behrendtzen 
Design School Kolding, Denmark 

This paper explores the imaginative borderland of speculative design, often referred to as 

'preposterous futures,' and presents a framework for playful speculative design building 

upon carnivalesque play theory. To operationalize the framework, the concept of ‘playful 

tensions’ employs three continuums of relevance: Firstly, designers should address the 

‘purpose’ by navigating the interplay between 'concern and provocation.’ Secondly, the 

‘concept’ should be crafted to straddle the boundary between the 'serious and ridiculous,' 

and thirdly, integrating both 'believable and absurd' elements to scaffold the ‘formgiving’ 

process. To demonstrate the practical efficacy of the framework, three projects by estab-

lished artists and designers are analyzed and discussed. The paper contends that playful 

speculative design not only nurtures the broader field of speculative de-sign, but also 
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serves as a valuable analytical tool for discerning the playful quali-ties embedded in spec-

ulative designs, and finally, contributes to qualifying the transformative power of play de-

sign research. 

https://doi.org/10.21606/drs.2024.323 

Play Design II 

Playful Prototyping In Speculative Design Practices 
Alberto Calleo 
Department of Architecture, University of Bologna, Italy 

Prototyping is a fundamental part of the design process. The iterative as-semblage and ma-

nipulation of shapes, textures, colors, and volumes generate re-flections not only about 

formal qualities but also about possible affordances, functionalities, and meanings. Proto-

typical artifacts emerge from the negotiation between the informed rational thinking com-

ing from research, the mechanical behavior of the material, the human body ergonomics 

and dexterity, and the serendipitous discoveries happening in the process. Analyzing the 

creative dy-namics happening during prototyping, it is possible to observe similarities be-

tween model-making and play. Such dynamics of reflection in action have the creative po-

tential to foster speculative inquiry. The aim of this contribution is to present, through a 

case study workshop, playful prototyping as a speculative de-sign methodology: a playful 

approach that can generate extreme, thought-provoking, and radical outputs in the form of 

diegetic prototypes of speculative design and design fiction. 

https://doi.org/10.21606/drs.2024.556 

Transforming futures together: Time travelling with the Tomorrow Party 
Hannah Korsmeyer, Lisa Grocott, Shanti Sumartojo, Myfanwy Doughty, Michael Mintrom 
Monash University, Australia 

We need new methods for generating policy insights that ensure people's lived experiences 

are not flattened and fixed to a moment in time and that visions of possible futures are not 

curtailed by a 'crisis of imagination'. In response to this challenge, we have developed a 

creative, play-based method called the Tomorrow Party, which invites participants to travel 

forward in time and share co-created stories of the desirable futures they find themselves 

living in. As a future story-making process, the Tomorrow Party generates novel ways of 

sharing affective perspectives on possible futures so we can collectively anticipate what is 

at stake and work out what policy responses would contribute to the futures we want. We 

present the method as well as key findings and insights from a series of Tomorrow Parties 

commissioned by the Policy Lab at the Wellcome Trust, spanning locations across Aus-

tralia, New Zealand and the United Kingdom. 

https://doi.org/10.21606/drs.2024.714 

Leveraging play and Rube Goldberg machines to teach 21st century + 
design skills 
Anna Elyse Gilbertson1, Alana Madison Aamodt1,2 
1Momentix Labs; 2Rhode Island School of Design 
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In an AI-dominated landscape, creative, collaborative, and open-ended problem solving 

are increasingly critical skills. Traditional science and design toys pair stepwise instruc-

tions with single-configuration forms, while pixel-based building systems become an ex-

tension of the user’s existing capacity. By requiring creative re-imagination of everyday ob-

jects, chain reaction (rube goldberg) machines are a promising concept for practicing and 

expanding creative design skills through play. We calibrated formal and instructional con-

straints across two major design iterations, utilizing ethnographic interviewing, behavioral 

observation, and documentation of creative output to understand, quantify, and react to 

the impact of design changes. Paired with appropriate creative restraints, a chain reaction-

based play experience led children to intuitively, independently, and successfully engage 

with the design process from problem identification to functional solution, expanding and 

enhancing their design abilities. This product and the play experience it creates are signifi-

cant in proving play as a vehicle to develop 21st century skills. 

https://doi.org/10.21606/drs.2024.1410 

Drifting by friction: Playing with ontologies of design 
Mathias Poulsen 
Design School Kolding 

In this paper, I will trace the ‘drift’ that has happened in my PhD project, ‘De-signing for 

Playful Democratic Frictions’. I argue that it has been driven primarily by the friction that 

emerged between the diverse components in my ‘research-assemblage’. The aim is not to 

resolve the friction, but rather to enhance and fol-low it as far as I can. I suggest that a play-

ful attitude is helpful for lingering with this friction, and that such a stance can allow us to 

see things otherwise ob-scured by tales of historical necessity. This notion of drifting by 

friction may in-spire strategies for design research that allow us to question the ontologies 

of design, potentially generating small openings for different conceptions of design to 

emerge. 

https://doi.org/10.21606/drs.2024.749 
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Session chairs 
Mia B. Münster, Bethan Alexander, Rebekah Matheny, and Katelijn Quartier,  

Editorial 
Katelijn Quartier, Mia Münster, and Rebekah Matheny 
https://doi.org/10.21606/drs.2024.113 

Sustainability in Retail, Hospitality and Service Design 

Service Design and Circular Economy in hybrid retail design 
Nonkululeko Grootboom1, Katelijn Quartier1, Christina Breed2 
1Hasselt University, Belgium; 2University of Pretoria, South Africa 

This paper serves as a pilot study exploring hybrid (physical and digital) retail design within 

the context of the circular economy, and it examines the prerequisite of the hy-brid retail 

environment in facilitating customer engagement with circular economy practices. Utilizing 

an exploratory qualitative approach, we collect primary data through semi-structured in-

terviews with an SME retail brand and ten of its customers. Additionally, we conducted ob-

servations of both the physical store and its social me-dia. This contributes to the limited 

existing literature on hybrid retail design within the context of the circular economy, partic-

ularly in the fashion industry. By bridging two theory domains – Circular Economy and Ser-

vice Design – this study emphasizes the suitability of the Service Design approach in retail 

design to promote mainstreaming of the circular economy. 

https://doi.org/10.21606/drs.2024.383 

Rendering Soil Care Across Hotel, Retailer, And Farm With A Mutuality 
Service Blueprint 
Markus Wernli1, Kam Fai Chan2 
1The Hong Kong Polytechnic University, Hong Kong S.A.R. (China); 2The Hong Kong 
Polytechnic University, Hong Kong S.A.R. (China) 

Food retailers and hoteliers aiming at eco-social transitions struggle to show tangible im-

pact on the ground. Since sustainable food systems necessitate internal reconfigurations 

of service structure, exploring value creation concerning the local environment and com-
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munity is essential. Design management tools are challenged to deliver mutualist condi-

tions that respond to the needs of soils and humans. We explore what an eco-social Mutu-

ality Service Blueprint entails based on an empirical pilot case. Here, 13 hoteliers and 17 

retail customers in Hong Kong became soil care service providers over 43 weeks by divert-

ing 4800 liters of food waste for composting and growing 1500 kg of organic crops that pro-

vided food assistance to families in need. Our redesigned blueprint helps clarify the prag-

matics of care practices and prompts the redefinition of success parameters and fail 

points. It calls for forging cross-sectoral partnerships, practical experimentation, and or-

ganizational diversity while subordinating service performances to eco-social conditions. 

https://doi.org/10.21606/drs.2024.415 

‘Worn once’: A call to re-imagine the problematic lexicon of pre-loved 
clothing in fashion retail 
Louise Catherine Healy 
London College of Communication, University of the Arts London, United Kingdom 

This paper explores the potential for perceptions of the worn clothing resale space to evolve 

into a proactive and positive space of engagement through changing the associated lexicon 

in messaging across retail and wider culture. Employing theories of language and symbolic 

power, I dissect current modes of consumer value in ‘new vs old’ dichotomies in second-

hand clothing consumption. I offer that dissolving hierarchies associated with the new is 

essential in achieving change in value perception for worn clothing. Utilising ideas of pleas-

ure activism and emotional storytelling in worn clothing communications to engage and 

educate the consumer is proposed. Using a qualitative approach, research was conducted 

using secondary sources and primary data constituting a survey of 102 participants and 5 

semi-structured expert interviews collected for this inquiry. The research aims to add mo-

mentum to the discussion around communications and marketing for meaningful engage-

ment in the pre-loved sector in fashion retail. 

https://doi.org/10.21606/drs.2024.1151 

Dissecting Innovation Drivers in Business Design: A Sustainable System 
Transformation Theory-Based Approach and Visualization Tool 
Ruiyi Cai1, Simin Chen2, Yang Yin1, Qianwen Jia3, Huiting Liu4, Yiwu Qiu5, Chunlei Chai1 
1Modern Industrial Design Institute, Zhejiang University, Hangzhou, China; 2School of 
Software Technology, Zhejiang University, Ningbo, China; 3Tianjin Tianshi College, Tianjin, 
China; 4School of Computer Science and Technology, Zhejiang University, Hangzhou, 
China; 5Hangzhou Zaowuyun Technology Co. Ltd., Hangzhou, China 

In the domain of business design, innovation driver components are frequently character-

ized by their high complexity and dynamic interactions, rendering their extraction and anal-

ysis a challenging endeavor. This paper, leveraging the integrated theoretical framework of 

Design for System Innovations and Transitions (DfSIT framework), iteratively proposes an 

analytical approach to dissecting innovation drivers. This approach results in the develop-

ment of a corresponding visualization and analysis tool through four rounds of academic 

and industrial expert workshops, extensive literature review, and in-depth case studies. The 

approach facilitates the systematic extraction, validation, structural localization, and in-

depth analysis of innovation drivers in business de-sign. This not only provides an analytical 

advantage in the context of complex system innovation but also offers valuable insights for 
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understanding the mechanisms, devising strategies, and managing the practice of innova-

tion. Furthermore, this paper meticulously demonstrates and validates the approach 

through a detailed case study of China's ‘Pop-up retail’ business innovation. 

https://doi.org/10.21606/drs.2024.607 

User Experiences in Retail, Hospitality and Service Design 

Customer-Centric Luxury Fashion Store Experiences: A Case Study 
Approach 
Bethan Alexander1, Holly Rose Thompson2 
1London College of Fashion, UAL, United Kingdom; 2London College of Fashion, UAL, 
United Kingdon 

This paper explores current approaches to customer-centric experiential strategies in a lux-

ury fashion context, through an analysis of two UK luxury retailer case studies: Anya Hind-

march and MatchesFashion. While earlier studies have shown the importance of the phys-

ical luxury store, emphasis on customer experience (CX) and aspects related to service in-

teractions that lead to pleasurable experiences remain nascent. Underpinned by interre-

lated theoretical constructs – customer experience, store atmospherics and retail design – 

and taking an exploratory, qualitative approach (including documents, expert interviews 

and store observation), the research promulgates the dimensions comprising customer-

centric physical store experiences in luxury fashion. In doing so, it is the first known study 

to offer a conceptual framework to advance scholarly and practitioner luxury customer ex-

perience research. 

https://doi.org/10.21606/drs.2024.237 

Establishing an experience design management framework through a 
literature review 
Yu-Hui Lu1, Shin-Yu Tsai1, Shu-Yi Chen2, Hsien-Hui Tang1 
1Taiwan University of Science and Technology, Taiwan; 2Ming Chuan University, Taiwan 

Since Pine & Gilmore (1999) introduced the concept of Experience Economy two decades 

ago, both academic and practical worlds have embraced the idea, with various frameworks 

and applications built and evolved around related concepts, design, and management. 

However, the concept of managing artifacts, which directly impact experiences, has re-

ceived limited development. Through a literature review approach, this study defines expe-

rience design management as "the management of artifacts that can influence the per-

ceived customer experience, to achieve business strategic objectives, balancing the re-

source capabilities of service providers with the value propositions of service recipients." 

Besides, this study summarizes the framework, processes, and key factors of XDM, to help 

designers conduct experience design practice and innovation with a clear overview. The 

results shed light on future directions of research and development of experience design 

management, with implications for both business success and academic significance. 

https://doi.org/10.21606/drs.2024.513 
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An Eye-tracking Experimental Study on the Influence of Background 
Visual Effects on Consumer Purchase Behavior in Live Streaming Sales 
Ruo-qiao Zhao1, Tseng-Ping Chiu2 
1National Cheng Kung University, Industrial Design Department; 2National Cheng Kung 
University, Industrial Design Department 

Live streaming sales have emerged as a prominent trend in global retail, following the 

COVID-19 pandemic. This study aims to investigate the influence of different forms of back-

ground in live streaming sales on consumer purchase behavior through eye-tracking exper-

iments. The study involved 25 participants (15 males). Four distinct background conditions 

were implemented. The obtained results were analyzed and discussed based on the af-

fordance theory and context effect theory. The findings revealed that under the original 

background condition, participants tended to primarily focus their attention on the prod-

uct. In the absence of a background, participants exhibited the longest gaze duration on the 

product and facial features of individuals. A background consistent with the theme of the 

product not only enhanced participants' overall attention towards the product but also sig-

nificantly increased their revisit frequency to the background. A background inconsistent 

with the theme of the product attracted considerable attention from participants. 

https://doi.org/10.21606/drs.2024.870 

Eye-tracking: Understanding the WHY behind shopping behavior 
Katelijn Quartier, Charlotte Beckers 
Hasselt University, Belgium 

This paper discusses a mixed method study in which we combine eye-tracking with semi-

structured in-depth interviews, conducted at two similar stores of a re- tailer in the cosmet-

ics sector. With this study the retailer wanted to investigate, on the one hand, how custom-

ers navigate and move around the store and, on the other hand, what they think of the de-

sign and experience of the two stores. Through this qualitative research method, you get a 

very rich set of information that mainly provides insights into the "why" behind shopping 

behavior. The results concerning shop- ping behavior indicate that in this store customers 

mainly navigate at eye level through product recognition. On the evaluation of the shopping 

experience, customers fairly unanimously recognize which elements are positive and 

which are more likely to be disruptive in a store design. 

https://doi.org/10.21606/drs.2024.338 

Designing New Phygital Service Experiences for Hospitality 
Päivi Hanni-Vaara1, Minni Haanpää2, Satu Miettinen2 

1Lapland University of Applied Sciences, Finland; 2University of Lapland, Finland 

This qualitative case study explores the blending of physical and digital as phygital experi-

ence at the Rovaniemi Local Heritage Museum in the very specific context of periferal Arctic 

Lapland. The case study builds on participatory design and provides findings and discus-

sions on how to utilize mobile head-mounted eye tracking sensor technology and empathy 

map as methods in researching phygital customer experiences during the tourism cus-

tomer journeys in peripheral, remotely situated micro and small-scale organisations. The 

findings provide tourism, service and experience design researchers, developers, and ser-

vice providers with relevant information about the future challenge of phygital touchpoint 
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design. The case study worked as a test bed for experimenting, developing and introducing 

a hospitality service in fragile local context for the larger tourism audience and simultane-

ously paying attention and care for local community, Sustainable Development Goals and 

future developments in hospitality context. 

https://doi.org/10.21606/drs.2024.1345 

Technology in Retail, Hospitality and Service Design 

Bridging reality and the reel: An AR-Enhanced Application Model for 
Memorable Tourist Experiences 
Hyunyim Shera Park, Jingyi Cheng, Shuyun Wang 
The Hong Kong Polytechnic University (PolyU), Hong Kong S.A.R. 

Over the past decade, the convergence of technology and entertainment has opened new 

avenues for improving the experiences of film enthusiasts and tourists alike. Focusing on 

merging reality and reel to enhance memorable tourist experiences, this paper introduces 

a comprehensive design model for developing smart film tourism applications. A qualita-

tive approach was employed to explore the expectations and potential issues faced by film 

tourists throughout their journeys. Subsequently, insights are generated and translated into 

four key design aspects and corresponding features, integrating augmented reality tech-

nology. The convergence of elements within the model aims to facilitate a deeper connec-

tion between tourists and film-based destinations, fostering increased interactivity and im-

mersion. Furthermore, a utility test was conducted on a prototype application, and the pos-

itive results validate the model’s potential for designing memorable film tourism experi-

ences, offering a reference path for experience design in the tourism industry. 

https://doi.org/10.21606/drs.2024.647 

Designing onboarding for wearable payment: Connecting passive 
tangibles to online service 
Andreas Lindegren1, Victoria Hendered1, Ylva Fernaeus1,2 
1KTH, Sweden; 2Umeå Institute of Design, Sweden 

This study explores the design challenges of connecting passive NFC wearables such as 

fobs, rings, and bracelets, to online services such as payment and access. Through field 

studies, co-design workshops, and auto-ethnographic design work, we investigate how 

physical action and online media could be coupled, allowing for more considerate 

onboarding experiences. Our main contribution is four de-sign concepts specific to this do-

main: using media to link experience to new concepts, supporting physical practice, giving 

feedback on physical success, and providing interactive function through physical form. In 

sum, the work highlights media content as a fundamental element in the design of passive 

tangibles, to support embodied understanding of the manipulations involved. 

https://doi.org/10.21606/drs.2024.786 
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Product creative content generation based on speech recognition in e-
commerce 
Haoran Wei1, Yixiao Jin2, Huawen Wang2, Weiqiang Xiao2, Jiawen Shi3, Chunlei Chai3 
1Modern Industrial Design Institute, Zhejiang University, Hangzhou, China; 2China Tobacco 
Zhejiang Industrial Co. Ltd, Hangzhou, China; 3School of Computer Science and 
Technology, Zhejiang University, Hangzhou, China 

Electronic commerce has significantly transformed the modern economy, efficiently con-

necting production and consumption while altering people's consumption patterns. While 

artificial intelligence has found extensive application in creative production, its application 

in creating innovative content for e-commerce is still in its early stages. The progressively 

refined e-commerce industry demands a significant amount of creative content to attract 

consumers, thus increasing the demand for designers and further elevating the operational 

costs for businesses. This paper focuses on creating creative content for products in an e-

commerce context. It proposes a design paradigm integrating speech recognition and im-

age generation technology, supplementing existing design theories and methods. Addition-

ally, systematic design and empirical research are conducted in e-commerce, effectively 

addressing real-world issues such as a shortage of designers and a lack of creativity in the 

e-commerce industry. 

https://doi.org/10.21606/drs.2024.820 

AI-designed Creative Products: Consumption, Creativity, and Consumer 
Value 
Luo Wang, Xinrui Zhang, Tie Ji 
school of design, hunan university, China, People's Republic of 

Artificial intelligence (AI) is widely employed to empower creative industries. Many enter-

prises have adopted AI to design creative products (CPs). This study investigates the deter-

minants of purchase behavior and consumer attitudes towards AI-design CPs. Two studies 

were conducted. Study 1, with 764 participants, aims to determine if consumers have a 

positive view of AI design. Results indicate recognition of AI's creative abilities, with the de-

signer's identity significantly affecting creativity evaluation. Study 2, based on 328 surveys, 

explores consumer evaluations of AI-designed products, purchase intentions, and atti-

tudes. The result indicates that the impact of social relationship value on consumer pur-

chase intention is the highest. These findings suggest practitioners should highlight the ad-

vanced nature of AI-generated design, enhance the cultural significance of the product, 

and emphasize its social value. Addressing consumer aesthetic preferences and leveraging 

technology, such as AI-customized services, is crucial for enhancing emotional value and 

the overall consumer experience. 

https://doi.org/10.21606/drs.2024.392 

Discovering service insights through data-driven user analytics process: 
Studies based on the social media platform Instagram 
Yu Cheng, Sanghun Sul 
Department of Service Design Convergence, Sungkyunkwan University, Korea, Republic of 
(South Korea) 
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A critical goal when designing commercial services is the discovery of customer insights. 

In the digital transformation era, customer discussions of brands on social media have be-

come indispensable for brands to explore service insights. The use of data-driven ap-

proaches for exploring service insights from the vast range of customer online data merits 

research. This study proposes a data-driven user analysis process to help brands explore 

service insights from massive amounts of data using data-mining techniques based on the 

social media platform Instagram. Using the proposed data-driven user analysis process, 

service designers can gain brand service insights from a large amount of customer social 

media data, thereby providing a reference for data-driven service design in terms of meth-

odology and case practices. 

https://doi.org/10.21606/drs.2024.831 
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