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ABSTRACT CCS CONCEPTS

The home is a place of shelter, a place for family, and for separa-
tion from other parts of life, such as work. Global challenges, the
most pressing of which are currently the COVID-19 pandemic and
climate change has forced extra roles into many homes and will
continue to do so in the future. Biodesign integrates living organ-
isms into designed solutions and can offer opportunities for new
kinds of technologies to facilitate a transition to the home of the fu-
ture. Many families have had to learn to work alongside each other,
and technology has mediated a transition from standard models of
operation for industries. These are the challenges of the 21st cen-
tury that mandate careful thinking around interactive systems and
innovations that support new ways of living and working at home.
In this workshop, we will explore opportunities for biodesign inter-
active systems in the future home. We will bring together a broad
group of researchers in HCI, design, and biosciences to build the
biodesign community and discuss speculative design futures. The
outcome will generate an understanding of the role of interactive
biodesign home, as a place with extended
functionalities.

systems at

« Human-centered computing — Interaction design theory,
concepts and paradigms; HCI theory, concepts and models;
+ Applied computing — Life and medical sciences.
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1 INTRODUCTION

Biodesign integrates living organisms into designed solutions, of-
ten with the aim of improving sustainability and ecological perfor-
mance in novel ways [11]. These designs can allow organisms to
participate in interactive systems, responding to changes in their
own environment in ways that can create interactive systems [17].
Recent research applicable to biodesign analyses biological organ-
isms acting as components within interactive systems [10], and
proposes frameworks for biological Human-Computer Interaction
(HCTI) [13, 14]. The application of biodesign for HCI is to combine
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the needs of both the users and the organisms which take part in the
system [2]. This presents an exciting opportunity to HCI as it may
lead to new innovations for a sustainable future. Biodesign as an
approach has been adopted by many, broad fields, including fashion,
architecture and art [11]. However, biodesign is becoming more
interactive and relevant to HCI, through examples of bio-digital
hybrid computational systems [16], shape-changing clothing [17],
novel material fabrication [18], grown robots [12], new materials for
prototyping interactive systems [7] and public interactive displays
[8].

In this workshop, we extend the current narratives in human-
centered biodesign to understand the role of interactive biodesign
systems at home, as a place with extended functionalities. In doing
so, we acknowledge the many definitions of home as a place, space,
feeling, practice or an active state of being in the home [9]. We
invite participants in the workshop to provide examples of their
work within the scope of biodesign, particularly for interactive
systems that extend upon or align with these notions.

We acknowledge that when home becomes a place of work, it
has implications for the personal, shared and social spaces we use.
This also has implications for the way we interact with others and
the work tasks we perform. Therefore, creating biodesign systems
in this multi-functioning environment will need to address com-
peting human behavior in relation to a few models of interest: (1)
proxemics as individual’s physical and psychological positioning to-
wards others [3], (2) comfort as satisfaction with a state of physical
and psychological harmony [1], (3) wellbeing as a state of optimal
functioning due to fulfillment of basic psychological needs such as
autonomy, competence and relatedness [15], (4) personal produc-
tivity in work and non-work contexts [5] and (5) resilience as the
ability to adjust prior to, during, or following change that comes
from outside the normally expected boundaries [4].

These models are complex and at times overlapping, raising
many important questions, particularly given that augmenting our
living and working places with any designed system has implica-
tions for fair access (equality and equity) and consequences that
raise questions of right or wrong (ethics). We invite workshop par-
ticipants to share examples of interactive biodesign systems, and
discuss the models and questions outlined above. Biodesign has
been approached from multiple perspectives, such as HCI, biology,
art and ethics,[10]. For this workshop we will employ speculative
thinking to explore the potential implications of biodesign in the
home before building collaborations that implement new projects
[6], and develop a critical understanding of biodesign in everyday
life.

2 BACKGROUND

This workshop is part of a series of workshops on speculating
the future of biodesign in HCI. The first workshop was held as
part of ACM DIS2020 conference titled "The Nature of Biodesigned
Systems: Directions for HCI" [2]. We examined a key question
in biodesign "what will interactive systems look like in a guided
and grown environment, rather than a built environment?” In that
workshop, we explored technologies that rely on symbiotic relation-
ships between the user and organisms that participate in interactive
systems. Through exploring new aspects of designing for living

computational systems in the ACM DIS2020 workshop, we iden-
tified three research themes and questions related to (1) the need
for system thinking to consider biodesign ecologies and their com-
plex inter-relationship and impact on human life (rather than just
one component or product); (2) identifying stakeholders who lead
biodesign research in different contexts, and; (3) questions of values
and ethics.

We organised the DIS2020 workshop remotely with participants
joining us from their homes across the globe, many in lock-down
due to the COVID-19 pandemic. We discussed not only their work
in biodesign but also the challenges they faced in their practice. It
was clear that home as a research and innovation site will form an
important part of future investigations. We therefore decided to
examine the three themes from DIS2020 workshop in the context
of home in CHI2021.

3 KEY QUESTIONS

In this workshop we explore how previous work may be extended
as home and work places overlap. The outcomes will deepen our
understanding of interactive biodesign systems with meanings
attributed to home and work.

We invite participants to explore the following themes and ques-
tions with us:

(1) understanding the context: how may the future home be dif-
ferent, due to global challenges and advances in technology?

(2) opportunities for intervention: can biodesign be a non-
speculative intervention in this context, and with the current
state of biodesign?

(3) speculating on future interventions: What do they look like?
What will they accomplish? How can speculative interven-
tions be mapped to coexist and relate to each other?

3.1 Website

All communications about the workshop will be through the work-
shop website at:

http://biopolisproject.com/chi2021-biodesign/

A copy of the call for position papers will be posted with updated
details about workshop activities. All accepted position papers will
be also announced and posted on the workshop website.

4 ORGANISERS

Phillip Gough, PhD. is a Lecturer in biological design at the Uni-
versity of Sydney School of Architecture, Design and Planning and
Program Director for the Major in Biological Design. His teach-
ing and research focus on interdisciplinary collaboration between
design and science, including biodesign, non-expert user data visu-
alisation, and design for health and wellbeing.

Jack Forman. is a graduate student at the MIT Media Lab, in the
Tangible Media Group. Jack’s vision is to make tangible artifacts
embedded seamlessly with responsive behavior, through the devel-
opment of programmable materials and ways to fabricate them, to
make engaging human-material interfaces that utilize the emotional
power of touch. Jack sees a future where these adaptive interfaces
are ubiquitous, where every material is able to accept and respond
to the change that is constantly flowing through us. Previously,
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Jack received his B.S. from Carnegie Mellon University, where he
double majored in Materials Science and Biomedical Engineering.

Pat Pataranutaporn. is a technologist, designer, and a graduate
student at the MIT Media Lab. Pat’s interests are at the intersection
of biotechnology and wearable technology, specifically at the inte-
gration of bio and digital system to create personalized interfaces
for the users. In his thesis, Pat developed Biological HCI, a design
framework that investigates the relationships between human, com-
puter and biological systems by defining biological materials as
design elements.

Leigh-Anne Hepburn, PhD. is a senior lecturer at the Design Lab,
The University of Sydney. Her research utilises participatory and
social innovation at the intersections of industry, academia, gov-
ernment and community to co-design new models of resilience and
transdisciplinary collaboration.

Carolina Ramirez-Figueroa, PhD. is a Research Tutor in the De-
sign Products programme at the Royal College of Art, and visiting
Lecturer at the Bartlett School of Architecture UCL. Her work com-
bines critical theory, feminist studies and creative practice to look
at the intersection of architecture, design and living systems.

Clare Cooper, PhD. is a Lecturer at the University of Sydney.
Her research and practice span design futuring, workshop facilita-
tion, performance and design activism. Over the last two decades,
Cooper has brought together thousands of people to work collec-
tively on community initiatives, creative approaches to governance,
collaborative composition, speculative design and critical listening
through co-founding the NOW now festival (2001), The Splinter
Orchestra (2001), Berlin Splitter Orchester (2009) and Frontyard
Projects (2016).

Angela Vujic. is a graduate researcher at the Fluid Interfaces
Group in the MIT Media Lab. She is motivated by the connection be-
tween the microbiome and mental health to create technology that
mediates the mind-gut connection. She aims to introduce gut-brain
computer interfaces (GBCIs) to HCI, devices that enable individuals
to modulate their gut activity or use their gut activity as inputs to
other devices. She holds a degree in computer science from Georgia
Tech where she developed brain-computer interface (BCI) glasses
with a fiber optic display for assistive communication.

Raphael Kim, PhD. is a designer and HCI researcher, investigat-
ing our fraught, and often peculiar relationships with biology and
technology. He designs playful artefacts, which incorporate liv-
ing, (micro-)biological materials with computer systems, to better
understand the implications of our bio-digitally mediated futures.
Following his master’s degree and visiting lectureship at Design
Interactions, Royal College of Art (RCA), Raphael gained his Ph.D
degree in 2020 from Media and Arts Technology program, Queen
Mary University in London, UK.

David Sun Kong, PhD. is a Synthetic Biologist, community orga-
nizer, musician, and photographer based in Lexington, MA. He is
the Director of the MIT Media Lab’s new Community Biotechnol-
ogy Initiative. He was recognized as an emerging leader in synthetic
biology as a “LEAP” fellow, served as a guest faculty member at
the Marine Biology Lab in Woods Hole, MA, and is co-founder

and managing faculty of "How To Grow (Almost) Anything," an
international course on synthetic biology.

Hiroshi Ishii, PhD. Hiroshi Ishii is the Jerome B. Wiesner Profes-
sor of Media Arts and Sciences at the MIT Media Lab. After joining
the Lab in October 1995, he founded the Tangible Media Group to
make digital tangible by giving physical form to digital informa-
tion and computation. Here, he pursues his visions of Tangible Bits
(1997) and Radical Atoms (2012) that will transcend the Painted
Bits of GUIs (Graphical User Interfaces), the current dominant para-
digm of HCI (Human-Computer Interaction). He received the 2019
SIGCHI Lifetime Research Award.

Pattie Maes, PhD. is a professor in MIT’s Program in Media Arts
and Sciences and runs the Media Lab’s Fluid Interfaces research
group, which aims to radically reinvent the human-machine ex-
perience. Coming from a background in artificial intelligence and
human-computer interaction, she is particularly interested in the
topic of cognitive augmentation, or how immersive and wearable
systems can actively assist people with memory, learning, decision
making, communication, and wellbeing.

Misha Sra, PhD. is the John and Eileen Gerngross Assistant Pro-
fessor and directs the Perceptual Engineering Lab in the Computer
Science department at UCSB. She is also affiliated with UCSB’s
Center for Responsible Machine Learning (CRML). Misha received
her PhD at the MIT Media Lab in 2018. She has published at the
most selective HCI and VR venues such as CHI, UIST, VRST, and
DIS where she received multiple best paper awards and honorable
mentions.

Naseem Ahmadpour, PhD. is Senior Lecturer and the director of
Affective Interactions lab, The University of Sydney. She conducts
research at the cross-section of HCI, design, and psychology, and
regularly publishes in HCI journals and conferences. She is inter-
ested in researching emerging technologies that support human
flourishing through reflection and affective experiences.

5 WORKSHOP PLAN
5.1 Before the Workshop

Participants are expected to submit a short position papers (1-3
pages, in ACM extended abstract format). The position papers are
submitted through the workshop website. The position papers may
provide contributions and critical thinking perspectives aligned
with the workshop theme. Research on interactive biodesign sys-
tems is a growing area of research and innovation and we invite
participants to share their thoughts, reflections and experiences in
this area relevant to home and work. Submissions will be juried by
the organizers based on relevance.

5.2 Workshop Activities

This two-day workshop will provide a unique combination of ac-
tivities to generate insight into upcoming trends in researching
and creating interactive biodesign systems at home. The workshop
will be held online via Zoom. Both workshop sessions will last
3 hours. Workshop activities will be facilitated through the Miro
online collaboration tool.



Day 1: Following a short introduction, participants are invited to
to present their position papers in Pecha Kucha style (using either
20x20-second slides or 5x1-minutes slides). Participants will then
engage in an activity to work collaboratively and create a visual
map of biodesign technology topics in given presentations (on
Miro). Next, participants will use post-it notes on Miro to identify
the opportunities and roadmaps for these trends to change the
future of home and work, noting the potential consequences and
impacts on individuals, families, communities and society. Finally,
participants receive directions for a brief overnight observational
activity. In this activity, participant will pick an everyday situation,
object or device at home and speculate a “what if...” scenario. This
involves re-framing the situation, object or device using interactive
biodesign properties, aligned with the trends identified earlier. Each
participant will be able to share their scenario (in picture or writing)
using a template provided on Miro.

Day 2: In day two, participants will report on their overnight
activity and present their speculated scenarios on Miro. Next, partic-
ipants will imagine a biodesign ecology using speculated scenarios,
using a virtual card deck to facilitate this activity. Participants
will be able to contribute using virtual tools. We are interested in
biodesign ecologies as it was discussed extensively in our previous
workshop at ACM DIS2020. In this workshop we explore how such
ecology might look, and its impact our future homes. Our team is
experienced in organising this type of speculative workshop. We
are researchers and educators in biodesign and HCI with expertise
in co-design and futuring. Day two ends with a reflective discussion
on the ethical ramifications of the speculated future and identifying
directions for further research and innovation.

Day 1
Introduction (15 minutes)

Project Presentations
Break (15 minutes)
Activity 1: creating a visual map of current research
and practice trends (1 hour)

e Overnight Activity (15 minutes)
Day 2

e Reporting on overnight activity (30 minutes)
Activity 2: Speculating a biodesign ecology (1 hour)
Break (15 minutes)
Final reflection (30 minutes)
Close (15 minutes)

6 POST-WORKSHOP PLAN

The workshop will bring together a community of researchers and
practitioners interested in biodesign, interactive HCI systems, spec-
ulative methods and future of home and work. We aim to build
new collaborations through this workshop. Findings and a sum-
mary of opportunities identified for this field will be communicated
through subsequent publications and participants will be invited to
contribute to that. A summary of the discussions will be posted on
the workshop website.

7 CALL FOR PARTICIPATION

This two day workshop will bring together participants to build a
community around biodesign and HCI, broadly defined. We invite

participants from research, practice and industry, who are inter-
ested in speculative futures of interactive biodesign systems, to
participate in our workshop. We are interested in hearing diverse
voices of those who combine knowledge in areas of biological sci-
ence, HCI, speculative and design fiction.

Participants are invited to submit a short position paper (2-4
pages long, excluding references) examining the future of home
and work through: literature review, case study review, research
protocols, reports of work-in-progress, ethical consequences or
relevant methods and tools. Position papers should be in the ACM
SIGCHI Master Article template. Submissions will be juried by the
organisers based on relevance to the workshop theme. Submissions
and questions should be submitted via the workshop website. At
least one author of each accepted paper must attend the workshop.

Participants will have the opportunity to present their proposal
in the workshop, receive feedback and engage in discussion and a
range of speculative activities around the opportunities for biode-
sign in the future home. The outcomes will broaden our critical
understanding of this emerging field as well as ways through which
we can approach biodesign innovations in the future.

Key dates

e Call for participation (10 December)
o Position papers (21 February)
e Notification of acceptance (28 February)
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