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Szu-Yu Liu

Posthuman Interaction Design:

Designing with, through, and for Human-Nature Interaction

Responding to climate change, environmental crisis, and the global pandemic, human-computer
interaction (HCI) researchers are moving from a human-centered design paradigm to one that
supports participation and care towards nonhuman stakeholders, such as animals, plants, and
microorganisms. Posthumanism, with its critique of anthropocentrism, offers sophisticated
theoretical vocabularies on decentering humans—yet it is unclear how to mobilize posthuman

concepts in HCI research and design practice.

This dissertation contributes to the development of HCI theories and methods that pursue more
sustainable, inclusive, and resilient futures, specifically by accounting for a wider range of
species as stakeholders. Through ethnographic and design fieldwork, | identify strategies to
pursue posthuman concepts within design practice by tracing encounters of human and
nonhuman stakeholders. The three examples of human-nature encounter | include in this
dissertation include collaborating and co-creating with nature in design studios, growing foods
and cultivating symbiosis with weeds and pests in rural farms, as well as sensing and

cohabitating with air pollution in urban spaces.

This work contributes to the development of an alternative design paradigm—posthuman
interaction design (PID)—in which technological intervention takes into account the needs of
different stakeholders, regardless of whether they are human or nonhuman. PID contributes
theories and methods to support HCI researchers and designers in three key areas: practicing
attentiveness towards supporting participation for nontraditional users, including but not limited
to nonhuman stakeholders; strengthening bonds of intimacy and care to help sustain equitable
food cultures; and facilitating public engagement with data to increase algorithmic accountability

and to support environmental justice.
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Chapter 1.

Posthuman Interaction Design: An Introduction

We are all in the gutter, but some of us are looking at the stars.

— Oscar Wilde'

Industrial transformation turned out to be a bubble of promise followed
by lost livelihoods and damaged landscapes. And yet: such
documents are not enough. If we end the story with decay, we
abandon all hope—or turn our attention to other sites of promise and
ruin, promise and ruin.

- Anna Tsing?

We are living in the “blasted landscapes”, meaning areas where human activities lead to climate
change, resource exhaustion, species extinction, soil depletion, and food crisis, just to name a
few (Tsing 2014). Crutzen (2002) coined the term Anthropocene to render the current geological
epoch when human activities have more environmental impacts than other forces combined.
The term Anthropocene puts humans at the center of planetary transformations, suggesting that
our actions have big consequences to different life forms, including other human beings and
nonhuman others (Brondizio et al. 2016; Tsing et al. 2017; Bai et al. 2016; Purdy 2015; Haraway

2016; Vogel 2015; Braidotti 2016; Harrison 2015). Industrial agriculture is a notable example: to

! Originally come from Oscar Wilde’s play Lady Windermere's Fan (1892), Lord Darlington, Act IIl.
2 Tsing, Anna. Blasted Landscapes (and the Gentle Arts of Mushroom Picking). The Multispecies Salon,
Kirksey, Eben (ed.). Duke University Press, 2014.



boost labor efficiency, increase yields, and maximize profits, industrial farming has developed
high dependency on fertilizers and pesticides. Without adequately taking the capacity and
adaptability of the environment into consideration, industrial farming and its analogous practices
have resulted in the production of drug-resistant pests, virulent diseases, industrial runoffs, and

large-scale pollution which has drastically altered our landscape.

Following anthropologist Anna Tsing (2015), | believe that it is not enough to mourn for what we
have lost in the Anthropocene; instead, it is our responsibility to find promise and hope in this
blasted landscape. Living in the blasted landscape with neither a simple pathway to return to a
less hazardous past, nor a flourishing future; this work explores ways to design in the
Anthropocene. The conversation on whether the Anthropocene is the right term (or does it further
intensify human superiority and species isolation?) is still on-going (Grusin 2017; Kimmerer 2014),
but without going deep into a linguistic debate, | do use the term often in this dissertation, mainly
because | find its usefulness in offering “an invitation to understand how knowledge is produced
and also how infrastructure is or could be produced differently” (Hannah and Jeremijenko 2017).
This work is, in essence, an invitation to pause, reflect, and re-examine the entanglement

between design, sociotechnical infrastructures, and our relationships with other species on Earth.

This dissertation is both critical and speculative. The criticality of this work lies in my resistance
to falling into the trap of human-centered thinking. Instead, | will argue throughout this work that
human-centered design narrows our perspectives and is to blame for issues of environmental
crisis and social injustice. Following this thread, this work is inherently speculative. Specifically,
if we were to counter human-centeredness, we need to simultaneously explore alternative forms
of knowledge production as well as develop new ways to engage in technological interventions.

In other words, the speculative dimension of this work is about finding alternative futures, “seeing



what is and what can be” (Blevis 2018), and expanding “the space of what can be pursued,
endorsed, and so on” (Shotwell 2016, 154). In this chapter, | outline the motivation of my research,
introduce posthuman thinking as a way to resist human-centered design thinking, articulate the
research questions and goals encompassing this work, illustrate briefly how | position this work
within the field of HCI, disclose the positionality of myself, as well as provide a brief description

of the structure and intended contributions of this work.

1.1 What is Posthuman Interaction Design?

In writing a dissertation titling “Posthuman Interaction Design” (PID), it seems necessary to define
the term. As a reader of posthumanism, | am fully aware of that a single definition would most
likely fail to capture the complexity and richness that comprises posthumanism (and thus also
falls short in illustrating posthuman interaction design as a whole), including its diverse origins,
perspectives, methods, and possible applications. However, to better guide the readers for
reading this work and to open up discussions for members in the HCl/interaction community
regarding what constitute PID, | offer a working definition to make explicit the thread and criteria

that unify the studies | include in this dissertation.

Posthuman Interaction Design (PID) refers to any interaction design theory, agenda,
method, practice, and application that employ posthuman epistemologies to account for

the needs of all stakeholders, regardless of whether they are human or nonhumans.

Without claiming to offer a definite and final definition, this working definition is sufficient in
setting apart PID from conventional human-centered design (HCD) practices. Specifically, PID
differs from HCD for it avoids privileging human perspectives; instead, PID involves adapting

existing strategies and developing new ones to seek to amplify the agency of all stakeholders,



including those of whom are traditionally marginalized, oppressed, or ignored in sociotechnical
interventions. The emergence of PID is a response to the increasing concern on climate change,
environmental crisis, and species extinction; as a fledgling topic of research, it is also constantly
shaped by emerging and existing areas of focus, such as environmental sustainability,

community participation, and social justice.

Before going into details about what comprises PID, it is necessary to offer a short description
on posthumanism, the theoretical roots of PID. Briefly, posthumanism is not a single theory but
a constellation of intellectual propositions and sensibilities which aim to reflect and reconstruct
what it means to be human beyond human bodies. In reflecting the current relationship humans
have with nature, environmental biologist Robin Kimmerer writes, “we have enabled a state of
nameless anonymity, bringing human people to a condition of isolation and disconnection, that
philosophers have called ‘species loneliness.” Species loneliness—this deep, unnamed
sadness—is the cost of estrangement from the rest of creation, from the loss of relationship.”
(2014, 21). Alongside with her, posthuman scholars problematize human-centered thinking and
illustrate through contemporary forms of collaborative being—including cyborg (a hybrid of
machine and organism), companion species (the process of becoming a joint life), and the many
identities of an individual—to challenge the taken-for-granted ontological divide between human,
nonhuman, technology, mind, and body (Haraway 1991; 2006; 2008; Wolfe 2010; C. Adams and

Thompson 2016; Bennett 2011; Barad 2007; Hayles 1999).

Drawing from posthuman theories and concepts, PID explores and surfaces how our modes of
being are entangled with other life forms on the planet. Key to PID is the practice of recognizing
oneself not as a singular, static existence, but a mode of being who is always in the process of

“becoming” another. In doing so, posthumanism decenters individual human agency, cultivates



the ability to fluently understand the world from heterogeneous perspectives by reorienting our
attention to considers the social “as a tissue of associations between humans, non humans, and
objects working in the realization of new relational formations” (Puig de la Bellacasa 2010, 7).
The posthuman foundation in PID “dis-objectifies” nonhumans by mobilizing, rendering visible,
and augmenting their agency to provide more possibilities of technological development and
design research. Smith (2019, 27) argues that “we cannot predict the future, and we cannot
prevent all unintended consequences in design, but we can improve ecological outcomes by
thinking beyond humans.” Following her, acknowledging interspecies relationality is necessary

to attend to the increasing uncertainties and conflicts in the Anthropocene.

| am aware that the term posthuman can be quite confusing, so it seems necessary to provide
some clarifications. Although the prefix “post-” means after and subsequent, posthuman does
not suggest the end of humanism; rather, it signals the attempt to resist a specific form
misconception of what it means to be human (Hayles 1999). More specifically, posthuman
challenges human superiority, exceptionalism, and isolation by putting into question whether
humans should be at the center of design consideration or whether a center of focus should
exist at all (McShane 2007). The humanism in PID does not disappear or neglected; it simply
suggests “shifting away from a centering, and thus privileging, of human activities and desires”
(DiSalvo and Lukens 2011). On other words, PID is highly compliable with human-centered
design but broadens its considerations to incorporate all stakeholders, regardless of their
lifeforms; by doing so, PID provides the opportunity to better understand, describe, sustain,

represent, reflect, critique, and intervene a given design scenario (see Figure 1).

Incorporating different species in design is nothing new; in fact, mediating human-nature

relationship has always been one of the goals in design and intervention. Back during the Stone



Age, humans have created sophisticated tools for hunting, fishing, and foraging (National
Museum Wales 2007). More recently in HCI, interactive toys for pets, trackers and sensors for
wild animals, and autonomous technologies for agricultural practices have become
commonplace. However, as others have argued (Mancini and Lehtonen 2018; D. J. Metcalfe
2015; N. Smith 2019), previous explorations remain largely human-centered, as design
intervention is nothing but a means to an end: all it does is asserting human dominance. Among
these studies, researchers have proposed terms like “multispecies interaction design” (Mancini
and Lehtonen 2018; D. J. Metcalfe 2015; Gatto and McCardle 2019), “animal-computer
interaction” (Mancini 2011), or “plant-computer interaction” (Aspling, Wang, and Juhlin 2016;
Steiner et al. 2017). In this dissertation, | coin the term “posthuman interaction design” in part to
honor the intellectual legacy of posthumanism, and in part to avoid the loaded meanings (e.g.,
previous work has a heavy focus on domestic animals and plants, such as pets and crops)

already inscribed in other terms.

Figure 1: From human-centered thinking to posthuman thinking. If we use the blue
dot to represent human actors and yellow dot to represent nonhuman species, the goal
of posthuman thinking is to move away from human-centeredness and isolation
(illustration on the left) towards species interdependency (illustration on the right).
Posthuman interaction design (PID) broadens considerations of design to include

nonhuman stakeholders and multispecies relations.



It is also worth mentioning that although in my home field the terms Human-Computer Interaction
(HCI) and interaction design are often used interchangeably (Sharp, Preece, and Rogers 2019),
in this work, | intentionally choose the term posthuman interaction design to avoid blindly
following the anthropocentric viewpoint embedded at the very term HCI itself. Another reason
that | shy away from using posthuman HCI is to prevent describing all human beings—with
different genders, races, ages, cultural backgrounds, sextual orientations, social classes, wants,
needs, and desires—as homogeneous individuals. Again, this is not to suggest nonhumans as
the right term nor to claim that there are no similarities or overlaps between designing for different

species of stakeholders.

The term “nonhuman” will appear repeatedly throughout this dissertation. By nonhuman, | refer
to all the other living entities—animals, plants, fungi, microorganisms and so on—that are not
humans. The term nonhuman is not unproblematic, as it seems to oversimplify and violently
homogenize everything that is not human and thus further intensifies human superiority. However,
for the lack of a better word, when | must, | will use the term nonhumans to provide a distinction
between humans and other species—as | acknowledge that it is even more absurd to claim that
humans and everything else are all the same.® However, whenever possible, | will try to be

precise about who exactly | am referring to, and | invite my readers to practice the same.

Finally, | acknowledge that it is indeed paradoxical to be writing about PID as a human. On the
one hand, the intension of PID is to make sure that different species of stakeholders all have a
say in the design process; on the other hand, | am not actually co-authoring this dissertation with

plants, animals, or bacteria, | am also aware that myself and the readers—as humans, limited to

% For a more detailed argument supporting the use of “nonhuman”, see Nathan Schneider’s blogpost
http://www.candidhominid.com/2011/10/animals-who-arent-human.html



human languages, capabilities, and epistemologies—are able to imagine. In fact, this dissertation
itself is written in English, a human language with a strong Western philosophical legacy. To
solve this paradox, | consider PID as a horizon to work towards to, rather than a laundry list that
eventually leads to an (unrealistic) ideological world. In other words, what matters the most in

PID is the practice and progress we made in trying to view the world from a different perspective.

1.2 How | Came to Posthuman Interaction Design?

In writing about practicing design, design philosopher Donald Schdn suggests that the exercise
of storytelling provides a way to see the world in a new light. Quoted in length, he writes,
“students are often surprised at the stories they tell, and even more surprised at how useful their
stories turn out to be. Where do their stories come from? And why is storytelling so often
accompanied by a sense of discovery? On one view, the storytelling context leaves us relatively
unconstrained by fear of criticism, allows us to ‘speak before we have anything to say,” and
thereby enables us to tap into our store of tacit knowledge—things we have known about this
situation and its relations to other situations but had not made explicit to ourselves. Or perhaps
storytelling enables us to piece together bits of knowledge we already possessed but had never
assembled.” (Schdn 1990, 134). The dissertation, too, starts from a personal story, a story about
my own struggles concerning the current design practices. Drawing from literary critic Katherine
Hayles’s book, “How We Became Posthuman” (1999), this section outlines the motivation of my
dissertation research. This section is not meant to be read like standard academic writing but as
a personal anecdote, as it is my intention to resist the impulse of constructing an argument from
the outset. Instead, | aim to remain genuine and reflective to my personal values and make it
visible to the readers; here is a short story of how | come to question the dominating paradigm

of human-centered design.



Before embarking on my doctoral study, | was a product designer by training who strived to
create user experiences that turn mundane or unpleasant moments into joyful and enjoyable
experiences in life. In an older version of my personal website, | wrote that my goal is to
“transform prose into poetry.” By poetry, | mean designs that reflect the value, belief, experience,
culture, quality, taste, and aesthetics of the user’. On one hand, as a seasoned designer, | am
familiar with classical user-centered design theories, methods, and processes, which include
ensuring product usability and user satisfaction, developing empathy to champion the users,
thinking beyond individual users but involve all stakeholders, and engaging in the iterative
product development cycle popularized as “design thinking” (T. Brown and Katz 2011; Stickdorn
2012; Norman 2005; Buchanan 1992; Hassenzahl and Tractinsky 2006; Wright and McCarthy
2008; T. Brown and Wyatt 2010). On the other hand, my design inspiration and process are not
always so human-centered. Oftentimes, | find myself both unconsciously and intentionally
drawing inspiration from nature—the softness of feathers, the hardness of marble, the warmth
of wood, and coolness of metal, the patterns of bacteria colonies, the texture of honeycombs,
the rhythm of rain, the colors of the summer fields—to search for the quality, aesthetic, and the
uniqueness that | wish to capture in nature through form, material, and other tactics of
materialization. Even though there seemed to be a tension between what | was taught to do and
how | actually practice my craft as a designer, | was fulfilled then, knowing that | have the right
set of tools and skills to turn prose into poetry. However, while working at an international
personal computer design firm back in Taiwan, | found my passion in presenting the beauty of

nature at odds with the waste and pollution generated during such a pursuit.

* Full disclosure: | changed this motto only very recently, not only because it seems too abstract for the
majority of my readers but also because it no longer captures the ethical and political dimension | aim to
address in my work, which is not always so poetic or pleasant to the viewer.



A typical product development process looked more or less like this: the project manager kicks
off a project by offering a design brief, the designer moves forward to do some quick research
on the use scenario and potential competitors, propose design ideas using sketch, 3D modeling,
3D rendering, and physical prototyping. In the product development phase, there are several
runs of prototyping involved before it moves towards mass production: sample run (SR) focuses
on proof of concept, which require a making mock up samples for design and mechanical
validation; engineering run (ER) or engineering prototype aims at producing a small batch of
engineering samples (e.g., 10 pieces) to be used for tooling design and iteration, as well as tech
and process validation; and finally, product run (PR) or production verification test (PVT) requires
a larger test batch of product samples produced (e.g., 100 pieces) for production system stability
evaluation and tooling final refinement. During these various verification phases, hundreds of
samples were shipped from the production factory in China to our design studio in Taiwan for
inspection. Our office space was always crowded with shipping boxes and samples that yearly

cleaning has become not only a routine and but also a requirement.

Every year around spring, the trucks came to pick up the product samples that were no longer
needed, sending them to landfills. | have never visited a landfill, but | imagine it as a place filled
with wastes that do not decompose even after hundreds and thousands of years. The wastes
and debris that do not make it to landfills might end up in a remote island out of human sight but
continue to harm, poison, or suffocate birds and marine animals®. In my mind, the landfill is a

“death zone” where it remains silent and lifeless even in spring (Carson 2002). As a designer, |

® See Photographer Chris Jordan’s on-going artistic photograph collection “Midway: Message from the
Gyre”. http://www.chrisjordan.com/gallery/midway/
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felt that | am responsible for turning a once beautiful planet into a blasted landscape— in the

name of pursuing design rigor and servicing user experience.

American architect R. Buckminster Fuller once said, “you have to make up your mind either to
make sense or to make money, if you want to be a designer.” (Papanek 1972, 86). | have made
my choice back then, but | had little clue how do create designs that make sense in a corporate
setting. | was lost then as a young designer. My training had taught me that a designer has more
to do than creating a sleek, shimmering shell to fit all necessary electronic components, and the
teachers had held us accountable in creating positive changes we wished to see in the world. |
was taught that design goes far beyond boosting consumerism and profit (although it is often
part of it); design is also about promoting inclusivity, diversity, participation, creativity, and
sustainability. However, as a young designer, | did not know how to maintain all these seemingly
far-fetched goals while making sure that my designs meet the sales expectations. | took on the
path to become a designer with the passion of turning prose into poetry and showcasing the
beauty of nature, but | ended up producing wastes so gigantic and toxic that the Earth can no

longer digest.

In writing about my own struggle in creating design that really matters, my intention is not to
criticize the product development cycle at my previous workplace as intrinsically unsustainable
or unethical. In fact, such a process is commonly practiced in design firms and manufacturing
facilities across the globe; it might be fair to argue that a rigorous process is necessary in creating
products of high quality and endurance to reduce disposal and wastes. Rather than focusing on
finding an alternative design process, | believe it might be more effective if we start from
reflecting on the design orientation. Back then, | had no solid clue how to achieve so in a large

corporate setting, so | left to search for possible answers. Realizing that an innocent or virtuous
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intention of showcasing the beauty of nature can end up producing harmful substances that
murder its liveness was indeed a traumatized experience, but it has also led me to commit to
forging together a stronger connection between design practices and environmental

sustainability.

This dissertation tells my journey working toward finding what alternatives design practices might
be. Presented in a series of empirical, methodological, and theoretical experiments | conducted
during my doctoral research. This work focuses on finding alternatives to human-centered
design, resists the trap of the progress narratives, and explores ways of cultivating attentiveness

and sensitivities towards the diverse actors that reside with us in the biosphere.

1.3 Reorienting Attention to The World

Although my personal attachment to nature and concern of climate change plays a major role in
motivating this research, the call to reorient our attention away from designing exclusively for
humans towards including nonhumans can be useful to anyone interested in design and design
research. In this session, | offer a few reasons as to why PID complement HCI and interaction
design. The goal is not about offering a comprehensive laundry list but to better articulate the

shared values, goals, orientations, and approaches between PID and HCI.

Elevating user experience for all. HCI has a long-standing commitment in creating products,
interfaces, and services that offers not only usability but also positive user experiences—name
it efficiency, effectiveness, ease of use, joy, fulfillment, satisfaction, or fun—to users with different
needs, abilities, and constrains (McCarthy and Wright 2004; Hassenzahl and Tractinsky 2006;
Rusu et al. 2015; Bedker 2006; Wright and McCarthy 2008; Sharp, Preece, and Rogers 2019).

To achieve this goal, design for accessibility and inclusiveness has been one of the major

12



research areas in interaction design (Holmes 2018). Companies like Google®, Microsoft’, and
Apple® all have deliciated design guidelines and developer tools to promote accessibility and
inclusion, because when the voice of one user is not being heard, it ends up discounting or
jeopardizing the experience for all stakeholders involved (Holmes 2018). For example, wild
species are often neglected in urban planning initiatives, and the loss of their natural habitat have
caused many conflicts between urban dwellers and wildlife (David E. Wiliams 2006; D. J.
Metcalfe 2015). In short, underlying PID is the idea that overlooking the needs of nonhuman
stakeholders (e.g., wild animals in urban spaces) undermines the quality of the entire user
experience we aim to provide through design. In other word, | argue that if HCI were to design
better user experiences, we need to reorient our attention from the user as a surface level to the
product ecology in order to avoid oversimplifying the problems. For the same reason, in most
places in this dissertation, | intentionally replace the term “user” with “stakeholder” to describe
the heterogeneous entities (whether they are humans or nonhumans) who are involved in the
design process or are affected by the design outcome. However, there are also exceptions.
Considering the long-standing tradition of the term “user” and subsequently “user experience,”
a typical “user,” or an extreme “user” in HCI, | do use these terms often to help better

communicate with my readers—drawing from the concept of “boundary objects” (Star 1989).

Attending to and challenging power. More recently, researchers in HCI has shown an
increasing interest in attending to the large-scale social challenges such as environmental
sustainability, economic development, global labor, participatory and responsible Al, and urban

planning. The topics of issues the HClI community are tackling are increasingly complex and

® https://www.google.com/accessibility/
" https://www.microsoft.com/design/inclusive/
8 https://www.apple.com/accessibility/
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wicked. When providing a single clear solution becomes impossible or inappropriate,
interventions often “raise questions of privileging some values and stakeholders over others”
(Dombrowski, Harmon, and Fox 2016). Similarly, the Anthropocene not only surfaces but also
aggravates issues of injustice and oppression among marginalized populations (e.g., climate
refugees, endangered species). In a time when doing intervention is not business as usual, a
posthuman design orientation offers us sensibilities to recognize unequal power structures and
to work toward mitigating injustice and discrimination. It is worth mentioning that with the goal
to engage with the knowledge and experiences of the “other,” this work challenges “scientific
oppression” and thus is inherently critical (Halpin 1989)—later in this dissertation, | will introduce

related work that has significantly shaped my understanding of PID.

Designing for the real world. Although the topics and orientations in HCI research are diverse
and myriad, their shared, pragmatic commitment is to tackle real world problems. When
challenges raised and intensified by climate change (e.g., food insecurity, global pandemic,
species extinction, refugees and homelessness, etc.) become the new norm, it is time for HCI
researchers to attend to the new challenges and work toward a collective solution. As Victor
Papanek (1972) has long argue, “we must stop defiling the earth itself with poorly-designed
objects and structures,” it is necessary to reorient our attention away servicing short-term
industry profit goals. Many business owners are now paying attention to their corporate social
responsibility (CSR); overtime, we might see more activist practices among private sectors. To
be clear, | am not asking everyone to become posthumanist or environmentalists; rather, inspired
by previous activist works (Harding 2008; S. Bardzell 2018; Grusin 2017), | suggest critically
reflecting on our own agenda and politics, as well as being mindful of the possible consequences

our technoscientific interventions might bring.
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Making other worlds possible. Design is always future-oriented and is inherently about change.
As Dunne and Raby mention, design is about “changing reality rather than simply describing it
or maintaining it” (Dunne and Raby 2013, 3), it is safe to say that to design is to make statements
about the future. To Dombrowski, Harmon, and Fox (2016), the practice of interaction design

13

goes far beyond creating new material artifacts; it also concerns ways in which “new
technological objects afford new practices, social habits, and ways of living and interacting.” The
orientation towards change and transformation remains in PID. On top of an orientation towards
change, PID also offers to HCI is a highlighted sensitivity and tool of inquiry into better
understand what constitutes the alternative futures we are creating. Following Taylor (2020),
living in the precarious time of the Anthropocene surfaces the entanglement between

sociotechnical intentions and multispecies relationships; | argue that PID provide a useful lens

to imagine ways of making other worlds possible.

As | will illustrate throughout this dissertation, although PID challenges some of HCI’s taken-for-
granted assumptions and long-standing design paradigms, it is compatible and complementary
to HCI. An interaction design project may be posthuman in its epistemology, in that it draws from
posthuman concepts or theories; in orientation, in that it takes actions to decenter the privileges
and empower the margins; in intended users, in that it attends to or services the needs of non-
traditional or marginalized users, especially nonhumans (e.g., animals and plants); in process, in
that it encourages a constant and fluid change in perspectives and identities; and/or in form, in
that it challenges dominate forms of representation by experimenting novel ways of
communications and unconventional emotional and sensory encounters. Joining HCI’s recent
scholarly activist move in addressing power, oppression, and participation (N. Smith, Bardzell,
and Bardzell 2017; Forlano 2016; Jen Liu, Byrne, and Devendorf 2018; Light, Powell, and

Shklovski 2017; Dombrowski, Harmon, and Fox 2016; Blevis 2018; S. Bardzell 2018), my work
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in PID argues decentering the human in design, overcoming the shadow of the anthro-, and

working towards a more ethical and responsible way of engaging with technological intervention.

1.4 Positionality

Speaking of the necessity of reflecting, acknowledging, and writing about positionality, critical
anthropologist Soyini Madison argues, “when we turn back on ourselves, we examine our
intentions, our methods, and our possible effects. We are accountable for our research
paradigms, our authority, and our moral responsibility relative to representation and
interpretation.” (2020, 23). Similarly, to indigenous researcher Linda Tuhiwai Smith, “reading and
interpretation present problems when we do not see ourselves in the text. There are problems,
too, when we do see ourselves but can barely recognize ourselves through the representation.”
(2012, 37). Finally, to Dooren, Kirksey, and Minster (2016), a reflection on individual positionality
is crucial as we reorient our attention away from human centeredness towards a multispecies
worldview. They write, “multiplying perspectives is not simply about assembling diversity, nor is
it about the adoption of an easy relativism; rather, it is about ‘staying with the trouble’ in an effort
to meaningfully navigate one’s way through the complexity of worlds in process. This navigation
is fundamentally a question of ethics and politics.” (2016, 11-12). | was lucky enough to have
encountered these feminist scholars early in my doctoral study to acknowledge that my personal
ethics and politics play a critical role in my engagement with PID. | provide a short description
on my positionality to make visible my personal privilege, power, and biases in this section as

well as throughout the dissertation.

Reflecting back on how | began to question human-centered design, | recall feeling confused
and powerless in my own voice and actions. In fact, a large part of this research started with my

first-hand experience of oppression; | do not like it and | want to change it. To being with, as a
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junior designer in a multinational corporation, | did not know how to “challenge industrial
agendas” (Dunne and Raby 2001) or creating designs that benefit the ecosystem; as a doctoral
student in computing and engineering, | feel marginalized for not coming from a STEM
background or trained to do “good science” (which oftentimes involves a shallow perspective
associating science rigor with positivism, quantification, and generality, rather than
constructivism and subjectivity); as a female in computing, | find myself trying hard to live in
harmony with the masculinity in my workspace, which often includes adapting my personal
preferences to cater the likings of my male colleagues; as an immigrant in a Western institution,
| often lack the linguistic or cultural background to effectively communicate my thoughts or voice
my concerns. As D’Ignazio and Klein (2020, 167) described, “white people [...] have a hard time
naming and talking about racism. Men have a hard time naming and talking about sexism and
patriarchy. Straight people have a hard time seeing and talking about homophobia and
heteronormativity”, my commitment to challenge the dominating human-centered design
paradigm, too, was driven by my personal encounters on the “structural forces of oppression.”

(D’Ignazio and Klein 2020).

Interestingly, and perhaps counter intuitively, the other side of my encounter on oppression is a
sense of empowerment. Specifically, having a solid training in product design, | possess
proficient visual and crafting skills which are powerful tools for both research and intervention;
as a design practitioner, | have the skillsets in actively participating in creating the future | prefer;
as an immigrant, | am capable of understanding different cultural values, traditions, implicit
norms, and communicative actions. Together, my multi-cultural and interdisciplinary background

have shaped my way of knowing and thus guide the direction of this dissertation.
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And finally, as | began to write this dissertation, it has become increasing clear to me that my
way of viewing, knowing, and reasoning is heavily shaped by Western philosophical traditions. |
suspect that the whole realm of posthuman thinking, for example, however deeply connected
with modern technologies and their implications, is neither novel nor alien to other non-Western
cultures. For example, rather than considering humans and animals as entities that are separated
in two distinct realms, Mi’kmaqg cosmologies always “portray animals as siblings to humanity”
(Robinson 2013). For this reason, it is worth emphasizing that the intended audience for this
dissertation is technology and design researchers who are, similar to me, trained by Western
philosophies. Meanwhile, | believe that this work might still be of interest to those who are familiar
with indigenous and postcolonial epistemologies as it explores how these modes of thinking

might be applied to contemporary technologies to create more resilient futures.

1.5 Research Questions and Goals

To attend to the ever-raising concerns on environmental crisis, community welling, and social
injustice, | conducted a series of field studies to investigate how human-nature interaction might
be otherwise when we reorient our attention from designing for human stakeholders to also
incorporate the perspectives and voices of different species. While each study in this doctoral
work held its own research questions and motivations at the time of investigation and analysis,

this dissertation focuses on addressing the following high-level question:

How might technological intervention amplify the agency of different species to support

more sustainable, inclusive, and aesthetic forms of human-nature interaction?

Made explicit here is my confrontation with classical human-centered design principles and

design approaches that privilege the dominant narrative. In its essence, the questions involve in
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this doctoral work concern exploring alternative theories, practices, and applications for PID.
There are three subsequent questions that emerge from this inquiry, each of which builds on the
preceding questions. It is perhaps worth mentioning that the research questions included in this
dissertation all stand in the intersection of human activities, computing, and the biosphere. For
the following of this work, | will address one of each question through different chapters in my

dissertation work—one per study:

1. How might interaction designers incorporate natural phenomenon and nonhuman
stakeholders into their creative processes? This inquiry focuses on the design process
to explore both high-level theories and actionable strategies regarding designing with

human-nature interaction.

2. How might collaborative and responsible forms of human-nature interaction inform
alternative design processes and technological systems to achieve sustainability? This
question explores ways through which interaction designers might draw from existing
symbiotic relationships between different species to develop new process and systems

that attend to the needs of both human and nonhuman stakeholders.

3. How might we better engage with the environment to promote environmental justice,
resilience, and sustainability through interaction design? This inquiry investigated both
the technological limitations and possibilities concerning interaction design paradigms,
methodologies, and applications to design for more socially just and sustainable forms

of human-nature interaction.
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1.6 Dissertation Organization and Contributions

In this section, | outline the scope and structure of this dissertation as well as the intended
contributions. As | have argued in the previous section, | believe that this work will not only be
of interest to HCI researchers and interaction designers who work on topics closely related to
environmental sustainability and, but also for those who want to address issues of social justice,

creating better user experiences, and designing for the real world in general.

1.6.1 Dissertation Outline

The dissertation is divided into three parts. Part | introduces key concepts, HCI literature, and
research methodologies central to PID. Specifically, Chapter 1 provides a general sketch of this
work, including the motivation of PID research, the scope of my work, the research questions,
goals, as well as contributions. The stories will be told with a combined style of personal
narratives and scholarly arguments. In Chapter 2, | review and synthesize literature in HCI and
design that has contributed review to the foundation and understanding of PID; encompassing
works in sustainable interaction design, posthumanism and the nonhuman turn in technological
design, as well as works that attend to and draw from the margins for innovation (e.g.,
commitment to social justice design, rural computing, design for animals and plants). The work
included in this chapter play a significant role in informing my research trajectory and analysis.
Chapter 3 outlines the methodological foundation of my research and the research methods that
| employ in my study, combining together arts-and-design based methodologies (e.g., visual
thinking, research through design, and artifact analysis), social science and ethnographic
approaches (e.g., virtual ethnography, multispecies ethnography, critical qualitative inquiry), and

approaches originated from the humanities (e.g., close reading, interaction criticism).
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Part Il of this work includes chapter 4 to chapter 6 which offers three empirical studies to
investigate ways of amplifying nonhuman agency with, through, and for human-nature
interaction. To explore the landscape of PID, | intentionally chose field sites that are very distinct
from one another, including one in a more controlled environment (“the lab”), one in the rural
farming villages (“the rural”), and another in the cityscape (“the urban”). Each setting provided
distinct affordances, embodiments, arrangements, manifestations, and constrains concerning
the interrelation among human-nature interaction. Part Il is comprised and adapted from a

collection of studies previously published in top-tier HCI venues, illustrated in below.

In HCI and many other fields, “the lab” is a controlled environment where ideas initiated and
tested before deploying to “the wild.” In Chapter 4, | use the lab as an analogy to illustrate a
series of art studio practices, which involve activities such as visual thinking, design critiques,
sketching, crafting, making, and design reflection. This chapter investigates strategies of
designing with human-nature interaction to provide answers to the question, “how might
interaction designers incorporate natural phenomenon and nonhuman actors into their creative
processes?” | began this work from curating and critiquing hundreds of exemplars in design and
its analogous fields to unpack the posthuman concept of decomposition. Through design
curation, analysis, and experiment, | propose “scaffolding” and as an interaction design theory
accompanied by its actionable tactics (namely fragmenting, aging, liberating, and tracing) for
those who are interested in experimenting natureculture co-creation. Through this study, the
abstract concept of decomposition is materialized using ceramics as a medium. Drawing from
posthuman theories, the study illustrates an alternative pathway to innovation by considering
design activities not as a pure cultural practice but as a creative space where humans “can be
both actively involved and passively fascinated” (Hitchings 2006, 376). By incorporating more-

than-human agencies in the creative process, the theoretical concept of natureculture is
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translated into actionable design tactics to add value, character, function, aesthetics, and

sustainability to design.

Building on my previous study on natureculture collaboration and co-creation, | became
interested in understanding how the collaborative relationship between human and nature might
be applied to a different context, such as from making things together to growing foods together.
Chapter 5 presents my three-year ethnographic fieldwork with small-scale farmers in rural
Taiwan to answer the question, “how might collaborative and responsible forms of human-nature
interaction inform alternative design processes and objects?” For those farmers who | engaged
with, the farm is not so much a system, but an assemblage characterized by multiple systems
or rationalities always evolving and changing. Through working alongside with eco-friendly
farmers, | gradually learned to see weeds and pests not as something to be eradicated but as
inhabitants with whom we share the land. Through embodied understanding of the earth, | then
moved on to create a compost sensor that tracks different attributes of soil (e.g., temperature,
humidity, biometric movements) and translate the digital reads into acoustic representations. On
the one hand, the soil sensor physically manifests the embodied, intimate, and aesthetic
relationship that farmers shared with the soil. On the other hand, the design contributes to HCI
research by exploring novel and alternative algorithms, data processing, and data representation

models considering how interactive technologies might support human-nature engagement.

Following previous chapters on exploring ways of cultivating intimacy with the biosphere through
technology, Chapter 6 focuses on narrating environmental data to support public awareness,
civic engagement, and sustainable behaviors. Over the past decade, the emergence of low-cost
sensors, proliferation of personal devices, and expansion of wireless networks have made it

possible to collect air pollution data at an increasing granular level. However, there is still a gap
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between generating fine-grained environmental measurements and turning data into actionable
representations to protect citizen health and inform policy. Data does not speak for itself; it must
be interpreted to have meaning (Dourish and Cruz 2018; D’Ignazio and Klein 2020). Different
data visualization models such as graphs, scales, and dashboards have proven to increase
environmental awareness and support decision-making; however, they can be abstracted away
from the embodied experiences people have with the environment, risking over-simplifying data
as prescriptive devices rather than tools support open-ended reflection to inform sociocultural
practices. Grounded on a two-phase design fieldwork with urban residents, this chapter provides
a critical reimagination of environmental representation and outlines design strategies couple air
quality data with the embodied experience of individuals to increase awareness, support sense-

making, and inform practices.

Finally, Part Ill provides a synthesis of the works involved in this dissertation and outlines the
implications and contributions PID offers to HCI research and design. In particular, Chapter 7
explores the proposition of PID in depth by analyzing works in the preceding chapters with a
layer of abstraction to explore the theoretical, methodological, and sociotechnical contributions
my dissertation may offer to the broader HCI and interaction design community. In sum, | argue
that if HCI is to better connect human and nature through technological intervention, it should
cultivate the sensibility to recognize that culture and nature are never separated, regardless of

the settings and activities. | illustrate through design examples to provide concrete strategies.

Throughout this work, there are three different voices speaking—this is a conscious decision
that intends to truthfully illustrate what actually happened in the inquiry and to render visible the
intellectual contributions offered by my collaborators. Specifically, in Part | and Part Ill of this

work, | use the term “I” to refer to either my old self who conducted the original studies or the
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newer me who does the analysis and synthesis after completing all three studies. In comparison,
in Part II, | use the term “we” almost exclusively to capture the collaborative nature of the studies.

The only exceptions are in the introductory paragraphs where | use the term “I” to describe the
newer me who conduct the synthesis while putting together this dissertation. Additionally, to
better guide the readers, | include a footnote at the beginning of Chapter 4-6 to describe in more
details where my collaborators participated in the inquiry and contributed to this work. Finally,

related to the topic of intellectual and creative property, | note that all images and photos

included in this dissertation are made by and belong to myself, unless otherwise noted.

1.6.2 Intended Contributions

With the focus on amplifying the agency of nonhumans through design, there are three main
pillars in my research. First, coming from the field of HCI, much of the emphasis is on exploring
the applications and implications of emerging technologies (e.g., Internet of Things, Artificial
Intelligence, precision agriculture.) In addition, | bring in literature on sustainable interaction
design as the second pillar of research in order to attend to my concern on environmental crisis
and think about the broader environmental impacts of technology. Lastly, | draw from posthuman
theories to shift the attention from a human-centered perspective in HCI to one that also
incorporate nonhumans as stakeholders. By positioning this work at the intersection of emerging
technologies, sustainable interaction design, and posthumanism, this work has the potential to

provide the following three contributions.

First, on an empirical level, this dissertation illustrates three different encounters with nonhumans
to explore how interspecies relationships might add value to design. In particular, | leverage the
natural phenomenon of decomposition as a creative process (chapter 4), learn to see weeds and

pests in eco-friendly farms as companion species (chapter 5), and trace perceptions of air
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pollution in urban spaces to increase environmental awareness (chapter 6). By investigating and
analyzing these human-nature encounters from a posthuman lens, the stories foreground

interspecies dependency and entanglement that may have been latent.

Second, on a theoretical level, this work translates high-level posthuman concepts into trackable
interaction design theories and design tactics. Specifically, | propose concepts such as
scaffolding (chapter 4) and working with nature (chapter 5) as well as their accompanying design
strategies to mobilize posthuman thinking. Collectively, these concepts lay the foundation of
posthuman interaction design (PID), which not only problematizes human-centered thinking but

also providing an alternative paradigm that incorporates and amplifies different species in design.

Finally, this work also offers a methodological contribution. Specifically, while there are previous
explorations on multispecies ethnography and multispecies interaction design (Kirksey and
Helmreich 2010; Forlano 2016; Liu, Byrne, and Devendorf 2018), it is still an underexplored area
in interaction design and HCI. In this work, | combine methods from social science, arts-and-
design, and the humanities to orientate attention away from the human and to cultivate a

sensitivity towards noticing, listening, and responding to nonhuman stakeholders.
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Chapter 2.

Interaction Design in The Era of Conflicts and Crisis: A Review

We stand now where two roads diverge. But unlike the roads in Robert
Frost’s familiar poem, they are not equally fair. The road we have long
been traveling is deceptively easy, a smooth superhighway on which
we progress with great speed, but at it end lies disaster. The other fork
of the road—the one “less traveled by” —offers us last, our only
chance to reach a destination that assures the preservation of our
earth. The choice, after all, is ours to make.

— Rachel Carson®

Every ant knows the formula of its ant-hill, every bee knows the formula
of its beehive. They know it in their own way, not in our way. Only
humankind does not know its own formula.

- Fyodor Dostoevsky™

The environment has always played a critical role in human activities. With an increasing pressure
on climate change, ecological disaster, and economic decline, designing in the Anthropocene is
no longer business as usual. Instead, we are facing unprecedented sociotechnical challenges

and questions when it comes to technological intervention. For example, how may we develop

° Rachel Carson. Silent Spring. Houghton Mifflin Harcourt, 2002. (First published in 1962).
' Quote from philosopher Fyodor Dostoevsky. Original source unknown.
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sociotechnical systems to help us address issues of uneven resource distributions and adapt to
the future of resource scarcity? How may we design to mitigate food crisis when the global food
system is disrupted by natural disasters, pest plagues, and intensified by socioeconomic
turbulence such as economic recession and political conflicts? How may we build communities
that stays resilient to climate change? How may we protect the inhabitants from different forms
of pollutions to ensure community health? How may HCI researchers and interaction designers
play a part in environmental planning initiatives and public health decisions? Indeed, these are
wicked problems without any simple solution; while one can easily feel discouraged in trying to

address these complicated challenges, we are not entirely clueless.

This chapter introduces the main literature | engage with in exploring ways to design in the
Anthropocene. Specifically, | review works that lay the foundation of Posthuman Interaction
Design (PID), including previous research on sustainability interaction design, posthuman
theories and its implication to the nonhuman turn in HCI, as well as works that focus on
technology for marginalized or underserved populations. In particular, the discourse of
sustainability interaction design offers me useful frameworks, critiques, and focuses that
scaffolded my dissertation, posthuman concepts provide me theoretical foundation and
analytical strategies to attend to the diverse and dynamic entanglements between human and
nonhuman actors, further expanding considerations of sustainability to also incorporate different
species in the ecosystem. Lastly, following the thread of decentering humans in design, | draw
from literature that challenges scientific oppression and advocate concepts such as participation,
emancipation, pluralism, and social justice; related works that share similar commitments include
feminist HCI, ICT4D, HCI4D, rural computing, postcolonial computing and transnational HCI,

intersectional HCI, critical race theory in HCI and so forth. Although it is out of the scope of this

27



dissertation to include a comprehensive review for all related works, | will introduce the key

concepts in the literature that helped shaped my work in PID.

2.1 Sustainable Interaction Design

The term sustainable HCI (SHCI) and sustainable interaction design (SID) first appeared in the
ACM CHI 2007 conference in response to the increasing concern on climate change,
consumerism, and environmental pollution (Blevis 2007; Mankoff et al. 2007). Since then, the
community of SHCI and SID have received enormous interests and attention. In CHI 2021,
Critical and Sustainable Computing™ first appeared as a new subcommittee to welcome
research that focuses specifically on global sustainability and social justice; the formation of a
new subcommittee exemplifies that SID/SHCI has entered a stage of maturity. A similar thread
of research is computational sustainability, which aims to utilizing computations techniques and
models (e.g., optimization and stimulation, data and machine learning, crowd-sourcing and

citizen science) to help address societal and environmental challenges (Gomes et al. 2019).

To date, there are multiple threads of research that focus on different aspects of sustainability in
HCI and interaction design; the topics include but not limited to sustainable agriculture and food
systems, energy efficiency and maximization, collaborative environmental sensing, resource
consumption and restoration, pollution monitoring and mitigation, waste reduction and
management, infrastructure planning and maintaining, as well as pro-environmental behavior
change and policy reform. Previous attempts were made in trying to arrive at a single definition

of sustainability (Pargman and Raghavan 2014); however, considering the heterogeneity in

" The goal of this subcommittee is to promote diversity, inclusion, and justice to work toward a
flourishing future. See more descriptions of the Critical and Sustainable Computing on
https://chi2021.acm.org/for-authors/presenting/papers/selecting-a-subcommittee#Critical-and-
Sustainable-Computing
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research focuses and processes, | believe that it is not only impossible but also inappropriate
(Silberman et al. 2014; Knowles, Bates, and Hakansson 2018). However, to work toward
developing a workable research plan and providing more solid contributions to the community,
in the context of this dissertation, | focus on three identical threads in sustainable interaction
design, including theories and applications on persuasive sustainability, as well as frameworks
on environmental justice that call attention to the politics regarding sustainability. In this section,
| give an overview on the three threads of research on sustainable interaction design and

describe how these areas of work contribute to my dissertation.

Despite the differences between definition, focuses, and approaches, works in sustainable
interaction design share a same orientation —putting sustainability at the center of focus (Blevis
2007; J. H. Choi and Blevis 2010; Tomlinson et al. 2013; Nardi 2016; Raghavan et al. 2016; Fogg
2009; Knowles and Hakansson 2016; Disalvo, Boehner, and Knouf 2009; Remy et al. 2018; Liu,
Bardzell, and Bardzell 2019b; Pargman and Raghavan 2014). Specifically, Blevis (2007) draws
from product design and critical design to propose five guiding principles in regard to sustainable
interaction design practices. His focus was on reducing the material impacts of technological
interventions both directly (i.e., “linking invention and disposal” and “promoting renewal and
reuse” through material selection) and indirectly (i.e., “promoting quality and equality” by
allowing products to achieve heirloom quality, “de-coupling ownership and identity” to maximize
product use, and “using natural models and reflection” that draws from natural processes and
materials). Similarly, Mankoff et al. (2007) propose considering both sustainability in (reducing
the material impacts of products) and through design (encouraging sustainable behaviors and
decisions) to address issues of sustainability through interactive technologies. Remy et al. (2017)
further define sustainability through design as the attempt “to develop technology that has an

impact on sustainability through people’s lifestyle” while considering sustainability in design as
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“developing technology that is sustainable regardless of use” —the differences have to do with
whether the technology is sustainable by itself or if it facilitates sustainable behaviors and
practices; regardless of the approaches, works in SID/SHCI aim to contribute to sustainability

through technological interventions.

One SID/SHCI framework | find particular useful in thinking about addressing issues of
sustainability through design is a conceptual framework that considers building resilient future
as “an iterative and evolutionary process involving interactions amongst people, place, and
technology.” (J. H. Choi and Blevis 2010). In particular, the helpfulness of this framework is that
it breaks down the loaded and intricate term of sustainability into three major aspects to make it
more workable. In my dissertation, Choi and Blevis’s framework not only lays the foundation of
my empirical studies but also guides me to reflect SID/SHCI’s overemphasis on human-centered
design thinking (people) and technology exploration (technology) while defining the dimension of
place in a narrow sense that focuses on location-tracking and tagging. In chapter 2.2, | will go
back to describe how SID/SHCI research has heavily focused on the cultural, material, and
technological constructions regarding the concept of place but overlooked the natural
environment and nonhuman stakeholders—insects, wild animals, bacteria, and

microorganisms—who are part of the landscape.

Finally, it is perhaps worth mentioning that SID/SHCI are often used interchangeably within the
community. In this work, | favor the term SID because it focuses on issues of sustainability
without unconsciously putting human agents at the center—a similar reason that | choose the
term PID as opposed to posthuman HCI (or nonanthropocentric HCI, which | will introduce later
in this chapter). In this dissertation, | engage extensively with SID/SHCI literature to forge

together a stronger connection between environmental sustainability and design practices.
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2.1.1 Persuasive Sustainability

Within the discourse of SID/SHCI, one major focuses of research is to create systems that
“convince users to behave in a more sustainable way.” (DiSalvo, Sengers, and Brynjarsdottir
2010). Notice the word “convince”—a large portion of SID/SHCI literature has to do with
persuading the users to behave a certain way, which often involves correcting the current
behavior of an individual or the common practices of a community. Indeed, SID/SHCI designers
and researchers often rely on the metaphor of control (e.g., resource consumption) and
correction (e.g., unsustainable user behavior) to achieve sustainability. Among the thread of
persuasive sustainability, Woodruff and Mankoff (2009) emphasized on the actions of tracking
and regulation. In their words, “environmental sustainability involves efforts such as monitoring
the state of the physical world; managing the direct and indirect impacts of large-scale human
enterprises such as agriculture, transport, and manufacturing; and informing individuals’
personal choices in consumption and behavior.” Building on this, predicting and monitoring
energy consumption comprises a large portion of research (Costanza, Ramchurn, and Jennings
2012; Comber and Thieme 2013; Mauriello et al. 2017; Schwartz et al. 2013; Petkov et al. 2011).
In most cases, the ultimate goal of behavior tracking is to provide feedback to either increase
the awareness of undesirable behaviors, encourage sustainable behavior change, or assist pro-
environmental decision making and social practices (Hasselqvist, Bogdan, and Kis 2016;
Kjeldskov et al. 2015; Meurer et al. 2016; Lockton et al. 2014; Nkwo and Orji 2018; Brynjarsdottir

et al. 2012).

Works in persuasive sustainability tend to frame sustainability as an awareness and persuasion
problem; common narratives regarding persuasion include: “rais[ing] awareness of sustainable
travel opportunities” (Meurer et al. 2016), “supportling] people’s sustainable intentions”

(Rasmussen et al. 2017), and “stimulate[ing] cooperatives [to] reduce [...] collective energy use”
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(Hasselqvist, Bogdan, and Kis 2016)—all these strategies can be traced back to the goal of
persuasive technology originally proposed by Fogg (2009)—"to create an intervention that
succeeds in helping the target audience to adopt a very simple target behavior that can be
measured.” In short, the design strategies that have been most widely adopted focused either
on “controlling” resource consumption to reduce waste or “correcting” unsustainable user

behaviors to pro-environmental ones.

More recently, researchers have begun to reveal limitations regarding the model of control and
correction; the concerns have to do with what to measure and consequently how to measure.
Specifically, many have argued that building resilient futures requires a broader shift of attention
rather than monitoring environmental conditions, regulating personal behaviors, and correcting
individual behaviors (Dourish 2010; Petkov et al. 2011; Liu, Bardzell, and Bardzell 2018b; DiSalvo,
Sengers, and Brynjarsdéttir 2010; Brynjarsdottir et al. 2012; Pierce and Paulos 2012; Mgllenbach
and Hoff 2012; Ringenson et al. 2017; Knowles et al. 2014). Within this thread, the concern is
whether measuring individual behavior or behavior change is the right approach. For instance,
Brynjarsdottir et al. (2012) argue that persuasive sustainability over emphasizes resource
conservation and optimization; its heavy reliance on the predictability of individual user behaviors
has made it conceptually detached from complex reality of everyday life. Similarly, Mgllenbach
et al. (2012) demonstrate that persuasive sustainability tends to neglect societal norms and
macrostructure while overemphasizes facilitating individual behavior change, making
sustainability an unrealistic pursuit. Considering ways of measuring sustainability to evaluate
whether a proposed approach is indeed sustainable, Remy et al. (2017) suggest treating
evaluation as a case-by-case scenario to reflect the different goals. Specifically, they argued that
sustainability may have to do with the design idea, the prototype, the system, the process, the

user, or the outcome of an implementation; as a result, it is inappropriate to create a one-size-
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fits all evaluation matrix. In short, recent works in SID/SHCI foreground the risk of oversimplifying
issues of sustainability for considering tracking technologies and behavior data as prescriptive
devices; instead, they suggest attending to the cultural, political, economic, and technical

dimensions of sustainability as well as their implications to behavioral and social change.

2.1.2 Environmental Justice and Politics

As the community of SID/SHCI continues to grow throughout the years, the control and
correction paradigm in persuasive sustainability is further problematized. For instance, a decade
after the initial appearance of SID/SHCI, Blevis’s (2018) expands conditions of sustainability to
incorporate not only behavioral, material, and technical considerations but also the cultural and
political dimensions in design; he writes, “l propose as a hypothesis that designers can influence
even global policy by designing for respect, as a matter of sustainability.” In this note, the focus
of SID/SHCI research has expanded to policy reform; such an approach is also shared by many
others (Thomas, Remy, and Bates 2017; Dombrowski, Harmon, and Fox 2016; Milano 2013).
Other iterations on the SID framework of included adding digital infrastructure to the rubric (Preist,
Schien, and Blevis 2016), as well as reorienting attention to the scarcity of global resource and
the possibility of large-scale environmental breakdown when designing for environmental
sustainability (Tomlinson et al. 2013; 2012; Nardi 2016). Collectively, recent works in SID/SHCI
have foreground dimensions such as technical development, information accessibility,
sociopolitical structure, and environmental constraints. The importance of critically reflecting
technological interventions in their use contexts has become evident in designing and evaluating
sustainable interactive technologies (Dourish 2010; Petkov et al. 2011; Liu, Bardzell, and Bardzell
2018b; DiSalvo, Sengers, and Brynjarsdéttir 2010; Brynjarsdottir et al. 2012; Pierce and Paulos

2012; Mgallenbach and Hoff 2012; Hakansson and Sengers 2013; DiSalvo et al. 2010).
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Following recent developments in SID/SHCI scholarship, we see that pursuing sustainability
goes far beyond exploring novel technologies; instead, SID/SHCI considers a series of design
challenges in with each intervention yields complex social and infrastructural implications.
Concerning the multiplicity and complexity of sustainability, | explore in my dissertation
opportunities for building sociotechnical systems that goes beyond the paradigm of control,
correction, and persuasion. My intention is not to criticize the control and correction model as
intrinsically bad, but to look beyond it, and to identify alternative and complimentary design
paradigms for SID/SHCI. For example, reflecting on the dominating control model in persuasive
sustainability, My co-authors and | (Liu, Bardzell, and Bardzell 2019b; 2018b) observe how small-
scale experimental farmers manage their lands with a focus of cultivating symbiotic relationships
between crops and wild species; to the end, we suggest moving away from the notion of working

against individual behaviors towards working with the conditions in the given context.

To shift the focus from persuading individual behavior change towards addressing issues of
sustainability by taking into account the broader sociocultural context, | am inspired by work that
foreground politics of collective sustainability. For example, Dourish (2010) criticizes SID/SHCI’s
overemphasis on technology determinism and progress. To reorient our attention to focus on
transforming collective social practices, he suggests “connecting people through their actions
and their consequences” rather than “connecting people to their actions and their
consequences.” Through the notion of scale-making through technologies, his intention is to
facilitate environmental movement by connecting people who share similar values, commitments,
and interests (Dourish 2010). In the context of my dissertation, what is particular useful in the

concept of scale is that it shifts the unit of investigation and analysis towards a collective unit.
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To Dombrowski, Harmon, and Fox (2016), sustainability as a wicked problem that “is never about
one person’s resource consumption, but is always rooted in a multiplicity of stakeholders, power
relations, and the already-existing unevenness of social life.” In this perspective, a shift in the
unit of analysis necessary as it provides an opportunity to explicitly account for “an undercurrent
of class, gender, and race/ethnicity-based conflict around socio-ecological relations.” (Goodling
and Herrington 2015, 184). By treating SID/SHCI as a research area that requires direct
engagement with the unevenness of social systems, their work brings to the forefront questions
such as who is served by design and who is neglected in the process. To re-politicize
sustainability, they encourage researchers to critically and systematically practice three kinds of
commitments, including “a commitment to conflict, a commitment to reflexivity, and a
commitment to personal ethics and politics.” (Dombrowski, Harmon, and Fox 2016). Specifically,
when involving stakeholders with a multiplicity of values, perspectives, and goals, disagreements
and conflicts are mostly likely to arise. In chapter 4-6, | will illustrate through three examples how
different species of social actors negotiate through courses of conflicts to reach a common
ground. Prior to that, it is necessary to introduce to the readers those social actors who are
traditionally marginalized, underserved, oppressed, or excluded in design and technology —
those whom we call nonhumans—including animals, plants, microorganisms, and many different

lifeforms who share the planet with us human beings.

2.2 The Nonhuman Turn in HCI

Fictional novelist Ursula Kroeber Le Guin writes about how human-centeredness leads to
tragedies; she says, “the fractal world of endless repetition is appallingly fragile. There is no
illusion, even, of safety in it; an entirely human construct, it can be entirely destroyed at any

moment by human agency. It is the world of the neutron bomb, the terrorist, and the next plague.
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It is Man studying Man alone. It is the reality trap. Is it any wonder that people want to look
somewhere else? But there is no somewhere else, except in what is not human, and in our
imagination.” (2009, 41). To her, looking around other world-making subjects and their ways of
living is one of the ways to resist falling into the trap of human-centeredness. In reviewing
literature, | noticed that HCI and interaction design research, too, have been “all too human.”
When design researchers and practitioners talk about users, we often picture them using
demographic metrixes such as gender, age, and ethnicity; for those whom we consider as
underserved populations, we usually refer to people with physical, social, financial, or intellectual
challenges or disabilities. Except a few initiatives that focus on conservation and restoration,

very rarely would we turn to understand and service users who are not humans.

Such is the case even in SID/SHCI research when the goal is to mitigate climate change and
ecological disasters through technology. Going back to Choi and Blevis’s framework (2010) that
describes people, place, and technology as the three pillars of research towards building resilient
futures, people and technology are often at the center of focus in previous works. Instead, when
it comes to the notion place, the descriptions are often centered around hardware and software
infrastructure as well as the cultural values and norms that situate human activities; oftentimes,
there is no mention about the animals, plants, bacteria, and critters who are not only part of the
landscape but also stakeholders of our technological systems. While previous work in SID/SHCI
offers me useful theories and frameworks to engage with issues of sustainability, | was left with
the question on how to account for and design with different lifeforms of stakeholders such as
birds, insects, weeds, and soil. In trying to answer this question, | turned to posthumanism, a
mode of thinking that challenges human-centeredness and the dichotomy of nature and culture.

In the following sections, | will offer a short introduction to posthumanism, introduce the
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concepts that lay the foundation of my dissertation, and describe how posthuman thinking has

been taken up in HCI and interaction design research.

2.2.1 Posthumanism: A Lens and Two Concepts*

Earlier in this dissertation, | have argued that the concept of human exceptionality does not lead
to building a resilient and prosperous future but the a “blasted landscape” (Tsing 2014). With the
goal to design for a more sustainable and resilient future, part of my work is about finding an
alternative model to guide design process that replaces human-centered thinking, a dominating
paradigm of design that we have been taken for granted. In exploring ways of moving humans
away from the center to cultivate a more inclusive and multispecies worldview, posthumanism
is particularly useful as it provides a theoretical foundation to support the pluralization of
perspectives. Following STS scholar Puig de la Bellacasa (2010), posthumanism is not about
relinquishing humanity, nor does it aim to neglect humans in design; rather posthuman thinking
is to “promote a mode of attention that resists falling automatically into the *human’ perspective.
[...] They enrich our perception of the complex articulations of agency, decentering individual
human agency and considering the social as a tissue of associations between humans,
nonhumans, and objects working in the realization of new relational formations.” It is important
to note that posthuman “does not really mean the end of humanity;” instead, what it suggests is
“the end of a certain conception of the human.” (Hayles 1999, 286). It refers specifically to the

kind of humanism that asserts power, dominance, and autonomy.

'2 Part of this section includes the re-organization of a few different conference papers my collaborators
and me previously published; previous works include "Symbiotic encounters: HCI and sustainable
agriculture" in CHI ’19, “Out of Control: Reframing Sustainable HCI using Permaculture” in ACM
LIMITS ’18, and “Exploring Noticing as Method in Design Research” in ACM DIS ’19.
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In this section, | introduce two posthuman theories that | draw extensively in this work, namely
“natureculture” (Haraway 2003) and “the arts of noticing” (Tsing 2015). Coined by feminist STS
scholar Donna Haraway (2003), the term natureculture seeks to overcome the straightforward
dichotomy between nature and culture by thinking through ways humans coexist, cohabitate,
collaborate, and co-create with nonhumans. The concept “the arts of noticing” and subsequently
“noticing differently” were proposed by anthropologist Anna Tsing (2015) with the intention to
reorient our attention from human-centeredness to seeing the world in a new light; | understand
these two terms as the theoretical foundation that encourages moving away from designing for
controlled systems to designing with multispecies stakeholders and shifting assemblages. In the
following passages, | offer more descriptions to further situate posthuman theories in my

dissertation.

To Latimer and Miele (2013, 11), the term natureculture is “a provocation for collapsing and
transgressing the dominant metaphysics that dichotomizes nature and culture, and through
which culture and all that is human is constituted as discontinuous with the rest of the world.” In
other words, what it suggests is a boundary crossing movement that challenges a taken for
granted ontological divide in our modern traditions to instead advocate “human comes into being
with this world” (Puig de la Bellacasa 2010). Useful in the term natureculture is its provocation in
seeing and understanding the interdependency between human and nature. In thinking with
natureculture, Haraway (2008, 19) writes, “species interdependence is the name of the worlding
game on earth, and that game must be one of response and respect. That is the play of
companion species learning to pay attention. Not much is excluded from the needed play, not
technologies, commerce, organisms, landscapes, peoples, practices.” The concept of
natureculture has inspired interaction design researchers to notice what we tend to otherwise

neglect (Light, Shklovski, and Powell 2017; Liu, Bardzell, and Bardzell 2018a), to redefine urban
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spaces through the notion of cohabitation (N. Smith, Bardzell, and Bardzell 2017; DiSalvo and
Lukens 2011), to explore the muddy ground between humans, nonhumans, and machines
(Devendorf and Rosner 2017; Haraway 2006), and to reimagine the space of collaborative
creativity (Liu, Bardzell, and Bardzell 2019a) to understand and illustrate it as a space where

human actors “can both actively involved and passively fascinated.” (Hitchings 2006, 376).

The term natureculture “signals how humans—and everything that humans are and do—are
always in connection with the other nonhumans that make up the world at any one time” (Latimer
and Miele 2013, 16). To anthropologist Anna Tsing, the ability to see the entanglement between
human and nature is what she calls “the arts of noticing” (Tsing 2015). Tsing argues that paying
attention to the multispecies encounters opens the door to “notice differently;” she writes, “the
modern human conceit is not the only plan for making worlds: we are surrounded by many world-
making projects, human and not human. World-making projects emerge from practical activities
of making lives; in the process these projects alter our planet. To see them, in the shadow of the
Anthropocene’s “anthropo-,” we must reorient our attention. [...] These livelihoods make worlds
too—and they show us how to look around rather than ahead.” The arts of noticing take root in
response to the current pressing ecological, political, and social concerns that we are facing,
encouraging the re-examination of research assumptions, as means of pursuing alternative
pathways towards preferable futures. However, to see “the divergent, layered, and conjoined
projects that make up worlds” (Tsing 2015) is not an easy nor a pleasant task, as it involves
paying attention to conditions of inequality and injustice (Haraway 2016; A. S. Taylor and Rosner
2017), cultivating the ability to acknowledge and simultaneously step in and out of familiar frames
of reference (Lindtner, Bardzell, and Bardzell 2018; Liu, Bardzell, and Bardzell 2019b), as well as

shifting the scales and proximity on questions about “what is and what can be” (Blevis 2018).
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In the context of this dissertation, “the arts of noticing” is not only a theoretical concept but also
a methodological provocation. Specifically, recent scholarship in interaction design has explored
the notion of noticing as a strategy for cultivating alternative perspectives in design. Methods
and approaches adapted or developed to “notice differently” have inspired researchers to
engage with the challenges presented by environmental and social conflicts. Among them, Light,
Shklovski, and Powell (2017) call to design for attentiveness; encouraging designers to reorient
our attention from human-centeredness to our fellow-species with whom we constitute the world.
Here, the arts of noticing involve the commitment of paying attention to situations that make us
uncomfortable to avoid the conformity of “bovine design.” To others (A. S. Taylor 2017; Despret
2016), asking “the right questions” —the ones that acknowledge the agency of animals without
anthropomorphizing them using human languages or imposing anthropocentric values—is the
first step towards noticing differently. Specifically, Taylor defines the “the right questions” as
those that “give animals the chance to convey their own interests and ways of doing things, and

that give them the opportunity to communicate these to us humans.” (2017, 31).

In practice, the arts of noticing entail scholarly engagement in a myriad of nontraditional inquiry
methodologies. For example, Lindtner, Bardzell, and Bardzell (2018) draw from feminist studies
to inform their analytical sensibilities. In doing so, they contribute to the repertoire of social
computing scholarship by expanding existing definitions of intervention for societal change. A
different approach is experimented by Blevis (2018), in which he privileges visual components,
as opposed to text, to show how design details reveal political tensions. He uses the example
of production and design information printed on the back of iPhones to make visible the
(unethical) boundaries between sites of innovation and sites of production. Additionally, Dew and
Rosner (2018) employ the arts of noticing to consider the collection of timescales present in the

range of environmental and ecological actors in a design practice. Drawing from their

40



ethnography in timber framing, where woodworkers interact with and respond to trees as living
materials, noticing involves “reading and appreciating the material’s life history prior to and

extending beyond the design moment without framing it solely in terms of its value to humans.”

Liu, Byrne, and Devendorf (2018) go further by designing, crafting, and embodying interventions
for collaborative survival to both acknowledge and cultivate multispecies interdependency as
necessary to persist in precarious times. To them, the arts of noticing are both hands-on and
speculative, where they build multisensory tools to nurture a mutualistic relationship between
humans and nonhumans. Livio (2019) enacts noticing through slow research with the American
pika, a small relative of rabbits and a climate change indicator species. By carefully teasing out
the relationships between pikas, humans, and machines, she reframes the biological concept of
thermoregulation to add technology to its taxonomy. For my co-authors and | (Liu, Bardzell, and
Bardzell 2019b), to notice differently involves inserting ourselves as design researchers to work
alongside with eco-friendly farmers; by doing so, we learn how to see weeds and pests not as
something to be eradicated but companion species to humans. Only after obtaining an
embodied understanding of the earth ourselves, could we start to reflect and imagine ways of

cultivating intimacy, as opposed to gaining control, towards the biosphere through technology.

In short, “the arts of noticing” have been explored as an approach related to decentering by
contesting dominant narratives and questioning established ways of knowing in design research.
Cultivating such arts include practices like close readings, developing embodied knowledge,
maintaining long-term fieldwork commitments, as ways of surfacing and addressing pressing
contemporary issues around social and environmental justice. While the concept of noticing has
enabled researchers decenter dominant narratives and deconstruct knowledge hierarchies,

there is a lack of methodological principles to guide this practice. In other words, it is not yet
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clear to us, as interaction design researchers, how might we cultivate the sensitivity to “notice
differently” and attune our bodies to recognize the world not as a system under human control
but a “complex, dynamic, responsive, situated, historical” assemblages (Haraway 2017, M25).
One of the goals | aim to achieve in this dissertation is to make posthuman theories more

trackable and actionable for interaction design researchers and practitioners.

Finally, | note that there are various conceptual notions that also attempt to reconceptualize
human relationship with nature. While it is beyond the scope of this dissertation to provide an
exhaustive list of ideas that offer an alternative lens to study, analyze, and reimagine human-
nature interactions, | do want to introduce two concepts that have also inspired work in SID/SHCI:
similar to the posthuman concepts of “natureculture” (Haraway 2003) and “the arts of noticing”
(Tsing 2015) that | draw from. Specifically, James Lovelock’s Gaia hypothesis considers humans
as “one of the partner species” who fully dependent on the living, responsive, and intelligent
organism called the Earth (2009; 2007). Alternatively, Tony Fry uses the term “sustain-ability” to
extend considerations of design by exploring ways to “sustain” all different aspects that
constitute the world—lives, resources, and culture (2010). | encourage HCI researchers and

designers to engage in literature outside of our field to “notice differently” (Tsing 2015).

2.2.2 Nonanthropocentric HCI

One of the most prominent examples concerning the catastrophic outcomes of human-centered
design thinking is that of industrial farming. Specifically, in pursuing labor efficiency and profit
maximization, industrial farming has developed high dependency on fertilizers, pesticides, and
herbicides without adequately taking into consideration the capacity of the environment.
Consequently, industrial agriculture and its analogous practices such as monoculture, intensive

farming, and factory farming have resulted in the production of drug-resistant pests, virulent
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diseases, industrial runoffs, and food insecurity. The underlying model for industrial agriculture
lays the paradigm of control and correction and leads to undesirable socioenvironmental crises

such as climate change, resource depletion, and global pollution.

To address the problems caused by human domination, HCI and interaction design researchers
have proposed decentering humans in design—the term “nonanthropocentric HCI” describes
the practice of considering “the human a single factor in a larger system of relations and
interactions between humans and nonhumans alike.” (DiSalvo and Lukens 2011, 421). In other
words, the practice of decentering involves the realization that humans are neither detached
from nor in control in the worldmaking process (DiSalvo and Lukens 2011; Forlano 2016; Liu,
Byrne, and Devendorf 2018; N. Smith, Bardzell, and Bardzell 2017; Forlano 2017; Liu, Bardzell,
and Bardzell 2019a; S. J. Jackson and Kang 2014; Jenkins et al. 2016). Drawing from
posthumanism, nonanthropocentric HCI reorients our attention from a human-centered
perspective to a multispecies worldview that foregrounds the moments “when species meet”
(Haraway 2008). By decentering the human, it does not mean that humans are not important;
rather, it is about placing humans back to the ecology rather than picture our existence as a
privilege (N. Smith, Bardzell, and Bardzell 2017). Nonanthropocentric HCl is a relatively new area
of research that emerges from and usually falls under the umbrella of sustainable interaction
design (SID), but with a stronger commitment on posthuman theories when it comes to

describing the complexity of environmental arrangements and the heterogeneity of stakeholders.

The discourse of nonanthropocentric HCI not only provides insights to design for multispecies
interaction and cohabitation (Aspling, Wang, and Juhlin 2016; Mancini and Lehtonen 2018; N.
Smith, Bardzell, and Bardzell 2017), it also reflects on how interspecies collaboration might open

new opportunities towards global sustainability, collaborative survival, and aesthetic interaction
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(Light, Shklovski, and Powell 2017; Aspling, Wang, and Juhlin 2016; Liu, Byrne, and Devendorf
2018; Lyle, Choi, and Foth 2015; Liu, Bardzell, and Bardzell 2018a). This is an exciting step in
HCI toward nurturing a mutualistic relationship between humans and other-than-human actors
with and through technology. For example, Smith, Bardzell, and Bardzell (2017) leverage three
theoretical concepts in the Anthropocene—natureculture, hybrids, and decentering the human
in design—to develop design strategies that refigure human-animal relations to support
cohabitation and presumably even redefine cohabitation. The posthuman concept of
“collaborative survival” was the jumping off point for Liu, Byrne, and Devendorf (2018) to design
a set of wearable tools for mushroom foraging, and in the process, explore what post-
anthropocentric design could mean. Light, Powell, and Shklovski (2017) challenge the prevailing
“bovine design” model that compromises the needs of other species in service of human
superiority. They call for the turn to the more-than-human world because it is “the least we might
do as we strive for the grace to accompany fellow-species towards their own (and perhaps our)
extinction.” Furthermore, scholars in urban informatics have suggested integrating ideas such
as hybridity (Devendorf and Ryokai 2015), coproduction (Devendorf and Rosner 2017),
cohabitation (N. Smith, Bardzell, and Bardzell 2017), organic sensing (Kuznetsov, Odom, et al.
2011), and collaborative citymaking (DiSalvo and Lukens 2011) to expand the current landscape

of designing interactive technologies.

Animal-computer interaction (ACI) is another neighboring field of research to PID (Mancini 2011).
Except a few examples (Kobayashi et al. 2015; Pons, Carter, and Jaen 2016; N. Smith, Bardzell,
and Bardzell 2017; French, Mancini, and Sharp 2016), works in ACI tend to focus on designing
for domesticated animals, including creating interactive toys for dogs and cats (Trindade et al.
2015; Noz and An 2011; Baskin and Zamansky 2015), tracking and managing systems for farm

animals or livestock (Makinde, Islam, and Scott 2019), and assistive or communicative
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technologies for service animals (Melody M. Jackson et al. 2015; Zeagler, Byrne, et al. 2016;
Zeagler, Zuerndorfer, et al. 2016). While domesticated animals are an important area of research
and works in ACI provide me useful resources to build on human-centered design methods to

design for nonhuman stakeholders, it is beyond the scope of this dissertation.

2.3 Sciences from the Margin™

In chapter 1, | have defined PID as the practice of designing interactive artifacts, systems, and
services that take into account the needs of all stakeholders, regardless of whether they are
human or nonhumans. | have also argued in prior sections that my home field of HCI and
interaction design have been “all too human” when it comes to answering the questions such as
who benefits from the design and who is neglected/hurt in the process. To explore strategies in
decentering the human in design, this work was inspired by previous research that focused on
stakeholders who are traditionally marginalized, underserved, or oppressed. Specifically, the
works | draw from include feminist HCI (S. Bardzell 2010; S. Bardzell and Bardzell 2011; Erickson
et al. 2016; D’Ignazio et al. 2016; Rode 2011; S. Bardzell 2018; Dennis et al. 2019), information
and communications technologies for development (ICT4D), human-computer interaction for
development (HCI4D), indigenous HCI, and rural computing (Hardy, Wyche, and Veinot 2019;
Dillahunt 2014; Tomlinson et al. 2012; Dell and Kumar 2016), postcolonial computing and
transnational HCI (L. Irani et al. 2010; Sultana and Ahmed 2019; Dourish and Mainwaring 2012;
Awori, Vetere, and Smith 2015; Brereton et al. 2014), intersectional HCI (Schlesinger, Edwards,
and Grinter 2017; Kumar and Karusala 2019; Trauth et al. 2012), and critical race theory in HCI

(Ogbonnaya-Ogburu et al. 2020; Hankerson et al. 2016).

'3 The title of this section is inspired by feminist and postcolonial philosopher Sandra Harding’s book
(2008) Sciences from Below: Feminisms, Postcolonialities, and Modernities, Duke University Press.
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One prominent common feature among the works | draw from is an orientation towards creating
a more socially just world, which involves cultivating “sensitivities to inequality and marginalized
voices” as well as a commitment to conflict reflexivity, and personal ethics/politics throughout
the design process. (Dombrowski, Harmon, and Fox 2016). Overall, the shared goal is to engage
and amplify the perspectives of “marginal users,” including women, people of color, or
individuals who are educational, financially, physically, or culturally challenged and oppressed
(D’Ignazio et al. 2016; S. Bardzell 2010; Hayes 2020; Schlesinger, Edwards, and Grinter 2017).
In other words, though works in this area have different definitions regarding who is in power
and who is marginalized, they all aim to explore theories, methodologies, and systems that
reorient our attention to the margins in order to promote participation, inclusion, emancipation,
equity, and justice. It is beyond the scope of this dissertation to review all areas of work that
have influence my doctoral research; however, here | offer a brief description to demonstrate

how these previous works have inform PID, using feminist HCI as an example.

Following feminist theorist Bell Hooks who claims that “feminism is a movement to end sexism,
sexist exploitation, and oppression” (2015, 1), feminist HCI researchers focus on issues of
gender in design and call to treat gender more seriously. For example, Bardzell (2010) drew from
feminist standpoint theories to advocate incorporating and alternatively privileging women’s
knowledge, perspectives, and experiences. She further proposed a constellation of qualities—
pluralism, participation, advocacy, ecology, embodiment, and self-disclosure— as a general
guideline for interaction design researchers and practitioners to integrate feminism into design
and technology. She concluded by outlining two “general ways in which feminism contributes to
interaction design”, including critique-based study that leverage feminist lens to analyze designs

and generative research that actively incorporate feminism approach in the decision making
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process (S. Bardzell 2010). Rode (2011) went a step further to suggest researchers not only

“engage with existing feminist theory” but also “create our own feminist socio-technical theory.”

Through this (over-)simplified summary of feminist HCI, my goal is to illustrate how the large and
diverse body of research | included at the beginning of this section provide useful concepts,
approaches, and objectives for PID. Specifically, this dissertation engages with social justice-
oriented interaction design research in three ways. First, responding to the pressing concern on
climate change, | critically analyze the dominating human-centered design regime in interaction
design and propose decentering the humans as an alternative approach. Second, | actively seek
collaboration with underserved populations, such as nonhuman stakeholders, rural farmers, and

[{H

community members who are at risk of environmental pollution to mobilize feminism “in
decision-making and design process to generate new design insights and influence the design
process tangibly.” (S. Bardzell 2010). Finally, building on Rode (2011), this work draws from but
does not stop at existing posthuman theories; rather, | will demonstrate throughout this

dissertation how | leverage available concepts to first cultivate a sensitivity towards research

then expand or concretize existing theories through field studies.

2.4 Towards Posthuman Interaction Design

By including a wide range of literature both inside and outside of HCl—sustainable interaction
design, posthumanism, nonanthropocentric HCI, feminist HCI, rural computing and more—I do
not mean to claim that this work would offer answers to solve different forms of social and
environmental injustice; rather, my intention is to review works that share similar orientations,

commitments, and goals toward building flourishing futures to motivate PID research.
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Within the related work that | draw from, sustainable interaction design and feminist HCI are two
relatively mature areas of research and have motivated recent work on promoting equity,
diversity, participation, inclusion, accessibility, and social justice (Erete and Burrell 2017;
Dombrowski, Harmon, and Fox 2016; L. C. Irani and Silberman 2013; Borning and Muller 2012;
Schlesinger, Edwards, and Grinter 2017; Ogbonnaya-Ogburu et al. 2020; D’Ignazio and Klein
2020; Sultana et al. 2018; Baumer 2015). However, in my own reading, | notice that
nonanthropocentric HCI remains relatively underexplored and marginal in the HCI discourse for
the following three reasons; and with the goal of proposing PID as an alternative orientation, |
would have to first address the following challenges in this work. First, as a fledging field, it is
not yet clear how nonanthropocentric perspectives and posthuman concepts might be
translated and applied into benefiting and expanding existing HCI theories, methodologies,
applications, and findings. To address this, my preliminary work (Liu, Bardzell, and Bardzell
2018a) explores the visual and material language of nonanthropocentric design to help build an
inventory for interaction designers interested in designing with, through, and for human-nature
interactions. In addition, in this dissertation, | offer rich descriptions of my various field

encounters with nonhuman stakeholders to mobilize and embody posthuman theories.

Another challenge that nonanthropocentric HCI, and thus a PID orientation faces, is the ingrained
capitalist thinking that has fundamentally shaped our design practices. For a long time, the entire
design and technology industry has been focused on profit maximization; while human-centered
design provides useful methods and strategies in fulfilling the wants, needs, and desires of
human stakeholders to encourage unsustainable purchasing behaviors, nonanthropocentric HCI
focuses more on long-term sustainment of the planet. Capitalism is one of the most challenging
issues in the modern society and it is far beyond the scope of this dissertation to address it.

However, following Papanek (1972), PID aims to explore a different interaction design paradigm
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that focuses specifically on creating works that “make sense” rather than “make money.” In this
sense, the essence of PID is fundamentally different from capitalism and consumerism. While |
do not intent to service or entertain any capitalist design agenda, | have illustrated earlier (chapter
1.3) and would demonstrate through the following chapters that a PID design orientation has the
potential to both complement and benefit human-centered design, whether it is about elevating

multispecies stakeholders or adding value to design.

Finally, and quite ironically, many arguments for decentering the human still rest on benefitting
the humans, such as focusing on sustaining our own survival or wellbeing as a species (DiSalvo
and Lukens 2011). | consider this as an inevitable paradox and a limitation of PID for the fact that
myself and readers of this work are humans, and as humans, we are restricted to human
languages, capabilities, epistemologies, and imaginations. Following Meijer, | also see PID as
limited as it “remains anthropocentric because the human ultimately holds the strings” (Meijer
2019, 21:77). To tackle this inherent constraint, | suggest considering PID as a horizon to work
towards to with which its destination may vary from project to project. To visualize this proposal,
we can imagine human-centered design and nhonhuman-centered design laying in two separate
ends of a spectrum, in this imaginary, PID would situate itself in between the two extremes and
is a process and practice that is always in progress. Similarly, what | try to offer in this work is
not a laundry list that eventually leads to an (unrealistic) ideological world, but a set of practices

that allows interaction designers to see the world in a different light.
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Chapter 3.

“Arts of Noticing” for Posthuman Interaction Design

In their seminal essay, Cooper and Bowers argue that “users are a necessary construct for HCI’s
legitimacy, in that they form a constituency awaiting adequate representation” (1995, 52). In this
argument, the concept of “the user” is a discursive device central to the process of knowledge

construction in interaction design and HCI. Key to their argument is that instead of treating the

We have a history of people putting Maori under a microscope in the
same way a scientist looks at an insect. The ones doing the looking
are giving themselves the power to define.

-Mereta Mita'

| think my problem and ‘our’ problem is how to have simultaneously
an account of radical historical contingency for all knowledge claims
and knowing subjects, a critical practice for recognizing our own
‘semiotic technologies’ for making meanings, and a no-nonsense
commitment to faithful accounts for a ‘real’ world, one that can be
partially shared and friendly to earth-wide projects of finite freedom,
adequate material abundance, modest meaning in suffering, and
limited happiness.

-Donna Haraway"

4 Mereta Mita, 1989. ‘Mereta Mita On...’, in The New Zealand Listener, 14 October, 1989, p30.
'* Donna Haraway, 1991. Simians, Cyborgs, and Women: The Reinvention of Nature. Routledge.
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concept of the users as a “rhetorical cipher,” they argue we should instead understand, illustrate,
and most importantly, “represent” the lived experiences, nuanced identities, and complex
feelings of unique individuals to motivate and guide technology development (Schlesinger,
Edwards, and Grinter 2017; Satchell and Dourish 2009). Following Cooper and Bowers, in this
dissertation, | draw from posthuman concepts while seeking to reconceptualize who the users
are and resisting falling into the trap of human-centeredness as | attempt to represent them using

human language.

However, while it becomes increasing compelling to me that posthumanism offers resourceful
modes of thinking for making interaction design more sustainable, resilient, inclusive, and
aesthetic, it is not an easy task to learn to understand and reconnect with the world through a
posthuman lens. For one, the human-centered design (HCD) is simply prominent and ubiquitous
to the extent that it has become a legacy defining not only what a good design is but also what
should be included in design education. In other words, even if | were to expand considerations
of HCD theories and methods, there is little guideline exist on how to do so. For another,
posthumanism stays relatively distant to the field of interaction design and HCI, as its roles and
contributions remains too abstract to be useful and applicable. For instance, as | first read about
posthumanism, | was simultaneously fascinated by the possibility of humans “becoming with”
with nonhuman species and bothered by how abstract this proposition was; obviously, | did not
know how to do it. Reading did not help me much, as the majority of the work was done by
anthropologists, whose background | did not share. | remember reading Haraway’s books one
after another, and at one point | told my doctoral advisors that | needed to first become an
anthropologist and go to some remote area to conduct ethnography for ten years before | can
come back to continue working on my PhD in HCI. At that moment, | was facing some sort of

existential crisis as a junior PhD student and were asking questions such as: as a human being,
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how can | design for nonhumans stakeholders without falling into my (anthropocentric) habitual
perceptions and interpretations? As a member of the HCI community, how can | help raise the
awareness toward different species so we can better perceive, relate, and respond to
nonhumans in design? Looking back, although it is certainly absurd to think that | need to
complete a doctoral training in a different field before | can finish my PhD in HCI, these were
good questions that | should be asking. After a few years of struggles and failures, | finally
developed my own way of overcoming this existential crisis. And to me personally, it was to
move from reading to doing and to resist the impulse of trying to figure out what to do exactly
before experimenting (and failing) with different the approaches. Looking back, the approach
that | am taking in writing this dissertation is deeply influenced by my own design background

and the studio culture where | came from and will always be part of.

Just as designing in the Anthropocene is not business as usual, so does the commitment to
engage in PID research. Specifically, it requires one to practice and engage in an alternative
mode of knowing that challenges the dominate narratives, to cultivate and strengthen necessary
sensitivities that see nonhumans as members who are integral to the ecosystem that we humans
are part of, and to actively provide opportunities for others to amplify, augment, and attune their
abilities to account for a wide range of perspectives. In other words, to work towards developing
a PID as an alternative design paradigm involves exploring, creating, and experimenting new
methodologies to mobilize Tsing’s “arts of noticing” (2015). In this chapter, | will first introduce
the methodological grounding of this work and the reasons behind using it (§3.1) and move on
to discuss what and how | drew from a myriad of inquiry approaches in various field for my own
inquiry in PID (§3.2). Finally, | will introduce the nature and composition of three different field

sites | included in this dissertation—the lab, the rural, and the urban (§3.3). The texts included in
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this chapter remains on a methodological level; more specific descriptions of the methods used

in each field study will be provided in later chapters.

3.1 Reimaging the Margins: Methodological Grounding

Critical approaches suggest we live in a power-rich context. These approaches seek to
reflexively step outside of the dominant ideology (insofar as is possible) in order to create
a space for resistive, counterhegemonic knowledge production that destabilizes

oppressive material and symbolic relations of dominance. (Hesse-Biber 2017, 32)

In this work, | draw from critical epistemology to frame “the questions being asked, determined
the set of instruments and methods to be employed, and shape the analysis” (L. T. Smith 2012,
144). At the heart of critical theory is its attempt to “reflexively step outside of the dominant
ideology (in so far as is possible) in order to create a space for resistive, counterhegemonic
(counterdominant) knowledge production that destabilizes oppressive material and symbolic
relations of dominance.” (Hesse-Biber 2017, 27). This critical approach has a metatheoretical
basis rooted in Habermas’ Theory of Communicative Action (Habermas 1984; 1985). Central to
critical epistemology is its orientation to understand the relationship between power, value,
thought, and truth claims (Carspecken 1996; Dennis 2018). In other words, meanings are
constructed through communicative actions and are thus always intersubjective (e.g., between
the researcher and the interlocuter, or between the participants and their social lifeworld). By
positioning the process of meaning making as an intersubjective activity, critical qualitive
approach provides me an opportunity to identify the social norms and implicit theories that might
not become visible otherwise. Being a human, | recognize the difficulties in accessing the
intensions, feelings, desires, goals, and lived experiences of my stakeholders, who may or may

not be humans.
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To mitigate this inherent gap and orient toward achieving a mutual understanding, | collaborated
closely with my participants. That is, instead of treating the participants as “subjects” who are
simply “out there” with facts to be discovered, the designers, farmers, and urban dwellers who |
worked with are my interlocuters. These interlocuters engaged in various forms communicative
acts with me, such as through speeches, physical interactions, written words, drawings,
annotations, the designs they created, and even the crops they grew. In this work, the data
collection and analysis are made possible by reconstructing the communicative acts. Before
introducing in more details the methods | employed in this dissertation, let me begin this chapter
by sharing the concerns and questions | had as | began this doctoral dissertation to describe

why | find critical epistemology resourceful.

From the onset (when PID was only a vague horizon for me to work toward to rather than a term
| use to describe my work), there were two main issues that | wanted to address in my doctoral
research. First, | was troubled by climate change, or more specifically, how unsustainable design
practices and purchasing behaviors induced global environmental crises such as resource
exhaustion and species extinction. In my mind, no one benefits from climate change, but there
are certain individuals and communities who are most affected by it. | remembered reading about
how the Amazon Rainforest has been declining in unprecedented speed due to illegal logging
and large-scale wildfire, how indigenous tribes were turned into climate refugees and being
forcefully removed from their habitats, and how birds and marine animals die from plastic
pollution and oil spill; there were simply too many tragic and heartbreaking stories to be told. To
me, the ones who suffered the most were always the ones who were traditionally already being
marginalized and oppressed. | came to realize that what | was concerned about was not (merely)
climate change, but more preciously issues of social injustice that were brought to the forefront

by climate change. Following critical theorist Phil Francis Carspecken, “criticalists find
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contemporary society to be unfair, unequal, and both subtly and overtly oppressive for many
people” (1996, 7), my desire to challenge the unbalanced power relationship reflects the activist
value in the United States during 1960s and 1970s, where there were various social movements
regarding women’s right, civil right, and gay rights that aimed to support social transformation

(Hesse-Biber 2017).

In addition to an orientation towards design for social justice and social change, an related
aspect that | wanted to engage in my dissertation was to identify appropriate methods and
strategies for interaction designers and researchers to “address new questions” (Hesse-Biber
2017, 30) and engage in “alternative ways of seeing” (J. Bardzell, Bardzell, and Blythe 2018, 6).

| found Tsing’s (2015) “arts of noticing” provocative as | began this work; she writes,

The modern human conceit is not the only plan for making worlds: we are surrounded by
many world-making projects, human and not human. World-making projects emerge
from practical activities of making lives; in the process these projects alter our planet. To

see them, in the shadow of the Anthropocene’s “anthropo-,” we must reorient our

attention. (Tsing 2015, 22)

| was intrigued by the idea of reorienting attention to the world in order to “notice differently,”
but | was not quite sure how to do so as a design researcher who had no background in
anthropology; and | was not alone. In fact, at one point during my doctoral study, several PhD
students, who, like me, were concerned about issues of socio-environmental oppression and
committed to support social justice for nonhumans (e.g., mushrooms, weeds, woods, pikas),
formed a monthly reading group. Together, we read several books on topics including
posthumanism, postcolonism, indigenous methodologies, and multispecies ethnography.

However, after several months, we still had a difficult time identifying works that explicitly offered
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methodological suggestions for design and technology researchers like ourselves. We finally
came to a realization that ‘maybe’ there was no existing methods! At the end, we decided to co-
organized a one-day design workshop to explore with HCI designers and researchers what “arts
of noticing” might mean to the interaction design community (Liu et al. 2019). We did not come
up with a comprehensive list of interaction design research methods at the end of the workshop
as we focus more on evoking questions and facilitating reflections. However, it had become clear
to us that cultivating the “arts of noticing” involves asking questions that are value laden, large

scale, and wicked in nature.

To summarize, this dissertation has two main focuses: (1) a social justice orientation that seeks
to “access subjugated knowledges—the unique viewpoints of oppressed groups” (Hesse-Biber
2017, 28) and emancipate individuals or communities that are left out in the event of climate
change, and (2) a commitment towards methodological exploration that aims to create a
reflective space for experimenting, practicing, and developing alternative inquiry approaches
that differs from, but are complementary to existing HCI and interaction design methods to offer
unconventional (counter-dominate) ways of seeing, hearing, thinking, and responding in order to
fulfill the social justice orientation in PID. Critical methodology provides a great starting point to
address both issues | try to focus on this work as it focuses on exploring “alternative ways of
seeing” (J. Bardzell, Bardzell, and Blythe 2018, 6) to engage in socially just and responsible forms
of technological intervention. Next, | introduce the interdisciplinary methodologies | explore and

experiment in my doctoral dissertation.

3.2 An Interdisciplinary Approach towards “Noticing Differently”

| have argued that posthuman theories and methodologies, although have (proven) the potential

to offer meaningful contributions, remain nebulous and abstract to the field of interaction design
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and HCI. In other words, to practice and cultivate the ability to notice, respond, and reimagine
outside of anthropocentric norms requires me to take on tools and lenses that are not part of a
traditional human-centered interaction design research toolkit while there are little guidelines on
how to achieve so. Accordingly, one of the main goals of this dissertation is to explore and
identify concrete and actionable strategies to account for all stakeholders in interaction design
research and practices. As | started this doctoral research, | based on critical epistemology and
took an interdisciplinary approach with the goal to mobilize Tsing’s “arts of noticing” (2015). The
methods that | incorporate in my dissertation are multi-folded, including arts-and-design based
methodologies (§3.2.1), ethnographic approaches from social science (§3.2.2), and humanistic
methodologies that come from fields such language, cultural studies, women’s studies, and
philosophy (§3.2.3). | will describe in more details the methodological grounding and strength of

each approach later in this chapter.

Briefly, approaches from arts and design (the “designerly methods”'®) are both embodied (with
a focus on understanding and interpreting product semantics and material culture) and future-
forwarded (with the goal of proposing alternative and preferable futures), and included methods
such as visual thinking, research through design (RtD), co-design, and what-if scenarios
(Zimmerman, Forlizzi, and Evenson 2007; Koskinen et al. 2011; Gaver 2012; Gaver, Bill; Dunne,
Tony; Pacenti 1999; Pink 2009; Ikemiya and Rosner 2014; Blevis, Odom, and Hauser 2015; Blevis
2016; 2018; Robbins et al. 2015; Bardzell, Bardzell, and Hansen 2015). Ethnographic approaches
(e.g., critical ethnography, virtual ethnography) or methods from social science (e.g., interview,
observation, cognitive mapping) concern about both what people do and “how they experience

what they do” (Dourish 2014), with the goal of understanding the lived experiences with

'® The “designerly ways of knowing” is a term coined by design theorist Nigel Cross to describe a
collection of inquiry approaches that are distinct to design processes and design products.
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individuals or communities through communicative acts between the participants and myself as
a design researcher (Carspecken 1996; Habermas 1985; Hesse-Biber 2017; Madison 2020;
Hesse-Biber 2013; A. S. Taylor 2018; Galloway 2013; L. Hamilton and Taylor 2017; Kohn 2013;
Hine 2000; L. A. Ogden, Hall, and Tanita 2013; Otto and Smith 2013; A. J. Clarke 2011). Finally,
humanistic methods (e.g., interaction criticism, close reading) rooted from critical theory to enact
concepts such as enlightenment and emancipation with the goal of facilitating social justice and
social change (J. Bardzell and Bardzell 2013; 2015a; J. Bardzell, Bardzell, and Blythe 2018; J.
Bardzell 2011; Bell, Blythe, and Sengers 2005; C. K. Ogden and Richards 1923; Brummett 2009;

Dourish et al. 2004).

In short, the different disciplinary methods | included in this research have their own focuses and
goals, and thus collectively offer different ways of knowing and responding. By practicing,
experimenting, and combining methods from different disciplines, my goal is to mobilize and
develop “arts of noticing” appropriate for interaction design and HCI researchers. In the following
sections, | introduce the different but complimentary methods | included in this work, their

methodological grounding, research focuses, goals, and strengths.

3.2.1 Arts-and-Design Based Methods

Design theorist Nigel Cross named the array of inquiry methods originated from arts and design
as the “designerly ways of knowing” (2006; 1982). Arts-and-design based methods are critical
and speculative in nature since their focuses is not things are but “how things ought to be”
(Simon 1996, 114). As a professionally trained designer, | am familiar with design studio culture
and practices (e.g., research through design and co-design) and thus a significant portion of my

works involve arts-and-design inspired research activities.
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Based on my work on critical epistemologies, it is worth mentioning that | do not simply select
any arts-and-based method but focus my inquiry on the critical and speculative aspects. For
example, Koskinen et al. (2011) categorize different threads of research through design (RtD)
approaches to the lab (e.g., aesthetic interaction), the field (e.g., participatory design), and
showroom (e.g., critical design). Made clear in this categorization is that RtD differs from
mainstream commercial or affirmative design approaches both in its service subject and in its
goal. Specifically, while commercial design practices focus on creating commercially successful
products that increase user engagements, RtD emphasizes instead on “generating new
knowledge” and imagining alternative futures (Zimmerman and Forlizzi 2014); that is, RtD has a
constructive, critical, and theory building angle (Zimmerman, Forlizzi, and Evenson 2007;
Zimmerman and Forlizzi 2014; Gaver 2012; Koskinen et al. 2011; J. Bardzell, Bardzell, and
Hansen 2015). As my research aims to envision alternative use scenarios and explore alternative
paradigms, RtD’s strength in identifying hidden assumptions and reframing problems has made
it a complementary method to critical epistemologies and a powerful tool to PID research.
Drawing from Haraway’s concept of “becoming-with” (2008), Taylor described a specific thread

of RtD | employed in my work—a new genre that explicitly engages with nonhumans (2017, 36):

The opportunity arises to understand “through-design” not as a way to sketch out a
vector space for research, but to speculate on “becoming-with”: becoming with the world,

and becoming with the conditions and capabilities design might make possible.

This narrative vividly captures the speculative nature of RtD and simultaneously reorients and
expands conditions of design toward creating new possibilities; that is, rather than reenforcing

anthropocentric norms and interests.
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3.2.2 Ethnographic Fieldwork

Ethnography, as a method that has been heavily applied in HCI in the past few decades,
originated from the field of Anthropology and involves “long-term immersion of a researcher in a
social setting with the aim to observe and document everyday practices” (Otto and Smith 2013,
2). The ethnographer and their positionality plays a critical role in ethnographic research as the
process is essentially “the attempt to understand another life world using the self... as the
instrument of knowing” (Ortner 1995, 173). In the 1970s, ethnographic approach was brought
into the design profession to challenge the dominate models of user behavior as well as the
stereotyped assumptions around contemporary life and values (A. J. Clarke 2011; Gunn, Otto,
and Smith 2013). Suchman’s (1987) work is one prominent example for applying ethnographic
approach in HCI research. Specifically, she observed the workflow and detailed people’s
situated actions using computers to illustrate the gap between how a work plan is pictured in a
designer’s head and how it is actually executed in real-life. As traditional ethnography entered
the field of interaction design and HCI, it becomes increasing action-oriented, future-forwarded,
and also more about engaging in “speculative mode of inquiry” (Hunt 2011). While ethnographic
approaches need not to be critical, | focus this work on critical ethnography to help me “notice

differently” (Tsing 2015). Quoted in length, Madison (2020) argues that critical ethnography

begins with an ethical responsibility to address processes of unfairness or injustice within
a particular lived domain. By ‘ethical responsibility,” | mean a compelling sense of duty
and commitment based on moral principles of human freedom and well-being, and hence

a compassion for the suffering of living beings.

Critical ethnography goes particular well with PID because it “disrupts the status quo, and

unsettles both neutrality and taken-for-granted assumptions” (Madison 2020, 4). A particular
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thread of critical ethnography | engage with in my work is multispecies ethnography, which
illustrates “a mode of attunement to the power of nonhuman subjects to shape the world and to
the ways in which the human becomes through relations with other beings.” (L. A. Ogden, Hall,
and Tanita 2013). In other words, multispecies ethnography departs from and mobilizes
posthuman epistemologies by placing anthropogenic systems into shifting and interspecies
assemblages (L. Hamilton and Taylor 2017; L. A. Ogden, Hall, and Tanita 2013; S. E. Kirksey and
Helmreich 2010; Haraway 2008; Tsing 2015; Dooren, Kirksey, and Minster 2016). However, as
an emergent form of field studies, there is not yet a set of strategies and guidelines for how to
effectively cultivate “arts of attentiveness” (Dooren, Kirksey, and Minster 2016) and “becoming-

with” (Haraway 2008) nonhuman others through ethnographic approaches.

To attend to the world of nonhumans where “language is less significant” (L. Hamilton and Taylor
2017), | work alongside with my interlocuters who exhibit long-term relationship with nonhuman
actors (both collaboratively or competitively) and employ multisensory methods to avoid limiting
the inquiry and observation on linguistic dimensions. Specifically, as | will explain in more details
in later sections, my employment of ethnographic approaches often involves visual thinking,
embodied interaction, making, drawing, annotating, and designing. Again, the goal here is to

engage in alternative modes of knowledge production to help myself to “notice differently.”

3.2.3 Humanistic Methods

Humanistic approaches “support our ability to speculate, to think otherwise, and to change
perspective” (J. Bardzell, Bardzell, and Blythe 2018) and thus are highly relevant and useful to
PID’s commitment in resisting one singular dominating perspective, embracing heterogeneous
alternatives, privileging the marginal, and exploring emerging ways of knowledge production.

Humanistic methodologies play two roles in this dissertation: (1) in informing my execution of
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arts-and-design and ethnographic methodologies (e.g., from making and crafting to critical and
speculative RtD; from anthropogenic ethnography to critical and multispecies ethnography) and
(2) in offering alternative and complimentary methods (i.e., close reading, interaction criticism)

L1

that foregrounds the “subjectivity,” “sensibility,” and “judgement” of the researcher (J. Bardzell

and Bardzell 2015a).

For (1), an example is that while arts-and-design based approaches