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1. ABSTRACT

This work seeks to explore the ways in which networked technologies mediate 
our sense of self, spatial perception and social life. The ongoing synergy between 
computational and spatial practices has produced a series of hybrid ensembles, two 
of which are the subject of this work; networked devices and coded spaces. Their 
personal and socio-political role is explored through notions of ‘extended’ cognition 
where the body, along with its technical extensions and its environment, constitutes 
the medium of cognitive processes. In this light, the specifics of networked life are 
expressed in our emergent techno-mediated habits. The argument is made that 
habitual behavioral patterns (simultaneously personal and universal) are irrevoca-
bly bound to the networked technologies that sustain them. Taking a critical design 
approach, this work imagines a series of speculative devices that break or make 
techno-mediated habits, as a means to enact alternative interaction repertoires 
between ourselves and our environment.

Keywords: networked technologies; media; architecture; perception; habit; 
spatial experience; social life; critical design; 
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2. INTRODUCTION

Networked technologies mediate numerous aspects of our personal and social life, 
from the home to the city and beyond. However, new media are distinctly different 
from the analog media of space, or industrial and electric technologies, because 
their modes of production and dissemination challenge once well-defined spatial 
and personal boundaries in more radical ways. As a result, personal experience has 
become a dynamic product of innumerable parameters, which were previously only 
loosely relevant to the individual. This work is concerned with the multifaceted and 
contingent impact that networked devices and coded spaces make on our sense of 
self, spatial experience and personal relationships.  

The discussion on the socio-political significance of networked technologies 
revolves mostly around two antithetical standpoints. On the one hand, communi-
cations and activities are freed from spatial and temporal restrictions, diversifying 
the ways we socialize and inhabit our private and public spaces. Online platforms 
and locative media have empowered many individuals and social groups to voice 
their demands in public space, underlining the socio-political role of place in the 
networked society. Self-knowledge has reached new depths through networked 
devices that gather personal data, from mobility patterns to sleep cycles, stress levels 
and other bodily functions. Such services appeal to our innate desire to know more 
about our body and the implications of our habits in real time, now filtered through 
the objective expertise of software. 

On the other hand, the erosion of privacy, coupled with the dissolution of the 
private sphere, holds severe personal and socio-political repercussions. In the urban 
scale, the relationship of the city to its citizens takes a managerial turn. Against the 
backdrop of high-order information processing, citizens are reduced to data mines 
whose behavior patterns are to be mapped and managed. Also, as software takes 
command, it often hides the complexities of the world under a homogeneous digital 
blanket of control, diluting our context awareness. Computation becomes increas-
ingly pervasive and tends to absolve us of numerous everyday tasks. Further, our 
relationship to the city becomes more utilitarian and disembodied. Location-based 
technologies tend to create a rather removed urban experience, presenting the 
urban fabric as spatial catalog of pinned consumption options. When the searchable 
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city becomes navigable like a website, “wayfinding skills grounded in physical geog-
raphies run the risk of atrophy” (Shepard 2011, 26). Many fear that, by habitually 
outsourcing our attentiveness, responsibility and memory to digital aids, we put our 
spatial and self-awareness at stake.

Considered together, both standpoints account for new media’s complex impact 
on our mode of being. Yet, the driving forces of technology have always been these 
of efficiency and comfort; it is no longer only a question of what our technologies do, 
but also how they do it. As they become the backbone of our experience, it is impera-
tive to stir away from technologically deterministic interpretations and towards more 
holistic approaches to the nuanced specifics of our condition.  

This work’s theoretical framework, delineated in the third chapter, rests on 
notions of situated or extended cognition which approach the environment and its 
things as extensions of the mind. The meaning embedded in the world is perceived 
through the sensory apparatus; rendering the body, together with its technological 
extensions, an expanded medium of embodied cognition. In this light, many scholars 
argue that today, experience emerges from a virtually-nuanced embodiment, chang-
ing the ways in which we establish familiarity with the world through our actions. 
When the latter mature into habitual patterns, they become further entangled 
with their specific devices and contexts, contributing to a diverse ecology of techno- 
mediated habits.

Most of this work is sourced and processed through deskwork, namely literature, 
web searches and writing. In addition to this, the fourth chapter presents a series of 
precedents from the fields of art and architecture are analyzed to produce a prac-
tical sensory design vocabulary. From immersive environments to haptic interfaces 
and soft prosthetics, the case studies provide a closer examination of how spatial 
perception and sense-making become technologically mediated. Also, through a 
research-by-design approach, schemes of mediated experience and interaction 
are explored in a number of material experiments with liquid silicone rubbers and 
inflatable prototypes. 

Chapter 5: Networked Living makes a brief account of the most prominent aspects 
of networked life. To probe into its multifaceted and complex nature, five Episodes 
focus on distinct personal and social phenomena and follow the thread of their 
contemporary history. Against the backdrop of the workplace, the first episode 
considers the role of tools as cognitive levers. The second episode traces the pitfalls 
of the attention economy and considers more sustainable options. The ways in which 
technologies of environmental control reframed the body as a spatial agent are delin-
eated in the third episode. The fourth episode considers the diverse effects of online 
platforms on socio-political diversity. The final episode explores the dual nature of 
networked intimacy, directed both to people and technologies. 

The Episodes conclude with vignettes that extend those threads of contemporary 
history into the near future by framing five design fictions. Each of their speculative 
devices disrupts and remakes a specific techno-mediated habit to promote context 
awareness, encourage self-reflection or infuse one’s social life with diversity and 
intimacy. In doing so, they attempt to shift the habitual direction of our relationship 
with our technologies – and thus, with ourselves and our environments. 

The conclusion is followed by three Appendices that document the devices’ fabri-
cation processes, physical computing endeavors, as well as the thesis defense presen-
tation, through drawings, diagrams and photographs.
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3. LITERATURE REVIEW

How do we make sense of our techno-mediated world? The tight interweaving of 
bodies and technologies combines threads of cognition, architecture, and new media. 
During the past decades, numerous scholars have identified this dynamic condition 
and reflected on its nature and implications through comprehensive interdisciplin-
ary approaches. What follows is an overview of important works that hold various 
standpoints within this expanded field. Their analysis is mapped through four inter-
dependent trajectories that are central to this work’s argument; these of embodi-
ment, context, attention and habit. They are mostly theorized through a series of 
themes, the most prominent of them being cognition and its relation to perception 
(and its sensory extensions or amputations), awareness (attention as a resource and 
the politics of distraction), engagement (from passivity to participation) and control 
(or the loss of it). 
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The question on the production of meaning and knowledge is a historically 
contested one. In general, Western thought has been largely characterized by a 
division between abstract cognition and bodily sensation which roots back to clas-
sical Greek philosophy. For instance, this duality is apparent in Plato’s distinction 
between ‘noeta’ (objects of thought) and ‘aestheta’ (objects of sense). In this light, 
ideas or concepts, produced by mental processes of a higher order, came to be 
understood as independent from and often superior to phenomena or sensations 
that are captured through our primordial sensory apparatus. This hard boundary 
between conceptual and physical knowing was further concretized in the influential 
work of René Descartes (Jones 2010, 88). Throughout his writings, he propagated 
the existence of a fundamental body-mind divide, where the body is “a passive, inert 
object inhabited and manipulated by the mind” (Wegenstein 2010, 23).

At the turn of the twentieth century, however, Cartesian notions were chal-
lenged by the parallel emergence of the science of psychoanalysis, the philosophy 
of phenomenology and new discoveries in cognitive science (Wegenstein 2010, 25). 
According to these developments, mental life appeared to be fundamentally insep-
arable from its embodied condition. In this light, meaning is not entirely fabricated 
within the mind, but instead emerges through our engagement with our surround-
ings. Since, as Gilbert Ryle (1949) argued, the environment and its components are 
essentially an extension or part of the mind, what role do ambient technologies and 
their devices play in the formation of knowledge through thought, experience and 
the senses? To investigate such questions, this work adopts the understanding of 
cognition as ‘situated’ or ‘extended’. 

However, the repercussions of the cartesian paradigm are still evident in our 
culture. For instance, in addition to the hierarchy of mind over body, not all senses 
are equally appreciated. This can be seen in the enduring hegemony of vision, domi-
nating western arts and sciences to this date. Further, it is often considered that the 
mind-body division is the foundation of computation’s core hardware-software dual-
ism. Tellingly, the popular analogy that regards the body as hardware and behavior 
as software (Burnham 1970, 11) is still in use. In a sense, this may be suggestive of 
an anthropomorphic tendency, since we arguably think of our technology in our 
own image – or its idealized form. On the other hand, attempts to fit ourselves into 
our technology’s frame are also common. In Gramophone, Film, Typewriter (1986), 
Friedrich Kittler argued that “blueprints and diagrams, regardless of whether they 
control printing presses or mainframe computers, may yield historical traces of the 
unknown called the body” (Kittler 1986/1999, xl), adding that what remains of people 
is what media can store and communicate. Examples of such discreet technological 
determinism may also be found in machinic interpretations of living systems. Mostly 
expressed through cybernetic theories, they aspired to devise unified frameworks 
that explained both machines and men.  

Nowadays, we might be witnessing a convergence of formerly distinct ontologi-
cal categories. For instance, the conventional distinction between ‘heavy’ hardware 
and ‘light’ software is increasingly questionable. As the latter becomes an update-
able, specialized and persistent toolset, it is more valued and performative than its 
cheap, replaceable toolbox. In addition to this, man-machine hybrids transcend 
science-fiction narratives as formerly distinct characteristics of biological and artifi-
cial life converge. The parallels between genetic and computer codes can be seen in 
recent developments in the field of Artificial Intelligence (AI), such as artificial neural 
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networks and deep learning, or the emergence of “biomedia” as described by Eugene 
Thacker (2004). Finally, digital technologies have blurred the real-virtual boundary 
even further, essentially mediating our everyday experience. 

Neither universal solutions, nor generalizing dualisms apply to the complexities 
of a hybrid world in flux. Recently, the technological ensembles produced with an 
exclusive focus on automation and efficiency have been the subject of criticism from 
numerous scholars and practitioners, who increasingly advocate more evocative, 
emotive and communicative spaces and technologies.

In his influential book Where the Action Is (2001), computer scientist Paul Dourish 
challenged the Cartesian underpinnings of his discipline and redefined the concept 
of interaction towards more inclusive, intuitive models. He argued for a socio- 
cultural turn in computation as a means to create meaningful relationships between 
people, instruments and environments – a paradigm shift illustrated through numer-
ous case studies from the areas of ‘tangible’ and ‘social’ computing (Dourish 2001). 
On a similar note, Omar Khan touched on the current trends or assumptions of 
interaction design in order to suggest alternative readings. In his essay “Interac-
tion Anxieties” (2011), he imagined scenarios where computation promotes socio- 
cultural situations through case studies drawn from the fields of interactive art and 
systems theory.

To harness the perceptual potential of computation, Dourish employed a variety 
of key concepts from philosophy and critical theory. Specifically, he engaged with 
phenomenological understandings of experience through embodiment, as expressed 
in the work of Martin Heidegger, Maurice Merleau-Ponty and others, as well as 
notions of situated cognition. He advocated for a new kind of Human-Computer 
Interaction (HCI) paradigm that would enable a more intuitive bodily engagement 
with the digital realm, which he termed ‘embodied interaction’.

In a field concerned with the experiential side of technology, the body – the 
vehicle of perception, thinking and action – rightfully assumes a key role. However, 
the concept of embodiment goes beyond the understanding of the body as a static 
entity reduced to its physical property of embeddedness. In fact, many contempo-
rary media theorists advocate that embodiment is both situated and dynamic. In the 
words of Katherine Hayles (1999, 196), “embodiment is contextual, enmeshed within 
the specifics of place, time, physiology and culture, which together compose enact-
ment”. Even if most phenomenologists understand embodiment a little differently, 
contemporary media approaches seem to be building on a notable common ground; 
they regard embodiment as the condition of being embedded in and emergent from 
everyday, mundane experience. If perception is an embodied sensory experience – 
how do we understand and engage with the virtual realm, given that we casually 
encounter it in purely visual, if not entirely disembodied ways?

The potential of embodiment to create meaningful connections between the 
virtual and the real becomes clear in how recent technological innovations take into 
account the performative physicality of the user. For instance, Khan (2011) consid-
ered Natural User Interfaces (NUIs), which identify speech, touch and gestures, to be 
catalysts towards more symbiotic environments for the human and the non-human. 
Notably, he framed some popular concerns about tangible interfaces as remnants 
of a mindset that understood the computer only as a tool for work – and warned 
that such anxieties might compromise the interactive potential of new technolog-
ical ensembles. Coming from the fields of media and cultural theory, Mark Hansen 
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assumed a critical standpoint about the exclusive emphasis on new digital tools. In 
his book Bodies in Code (2006) he argued that to overstress the importance of, for 
instance, Virtual Reality (VR) is expressive of a rather narrow, technical and digitally- 
specific understanding which becomes irrelevant when separated from the rest of 
experience. In his words, “all reality is mixed reality” (Hansen 2006, 5), with the body 
as an agent that creates reality by fusing different realms together.

His approach seems to express the body’s centrality in contemporary media stud-
ies. As the basis of all cultural production and human activity, the body is a medium 
of experience that is no longer exclusively bound to meatspace. Tracing the body’s 
relationship with cyberspace, Hansen demonstrated how the former may acquire 
virtual dimensions. With the work of Marcel Merleau-Ponty as a departure point, he 
defined ‘mixed reality’ as a flux of interpenetrating realms that enhance one another 

– rendering the virtual “a space full of information” that could be “revealed, (…) 
reorganized and transformed as the user navigates… real space” (Hansen 2006, 2). 
Although Hansen focused mostly on the virtual end of the reality-virtuality continuum, 
the last two chapters of his book considered physical space and the ways in which 
gradients of mixed realities affect our embodiment. Rather than having humans lose 
their body to technology, the body becomes a transducer in the experience of mixed 
reality – especially as interactivity takes a multisensory turn.

In comparison, when approached from an anthropological point of view, Dourish’s 
perspective seems as a rather instrumental one. For instance, although he regarded 
the notion of embodiment as central to his argument, he generally did not account 
for the subjectification technology entails, namely questions of race, gender, class 
and others, choosing to distance himself from ‘cyborg literature’ and identity politics 
(Dourish 2001). Also, he did not thoroughly examine how the paradigm of embodied 
interaction relates to notions of agency or attention economics. The body seems to 
be understood as a merely experiential medium, the perceptual capacities of which 
computer science should take full advantage of.

In that respect, Khan adopted a different standpoint, acknowledging consid-
erations of gender, nature, race and identity in the discourse. Through a “cyborg 
aesthetic” (Khan 2011, 160) influenced by the work of Donna Haraway, he analyzed 
issues of control, or the loss of it, but also agency as a necessary element of meaning-
ful interactions (Khan 2011, 164). Hansen assumed a similar approach to the mutual-
ly-constitutive relationship of technology and the self. For instance, he meticulously 
considered the former’s identity politics, namely the racialized or gendered body in 
digital space (Hansen 2006). Although Khan’s and Hansen’s work may not be as rich 
in technical perspectives as Dourish’s, it situates notions of pervasive or ambient 
computing within the human and social sciences in a particularly thoughtful manner.

However, one parameter that Dourish examined through a social perspective 
is that of our lived context. Analyzing the paradigm of ‘social computing’, which 
is place-specific, he pointed to the ways social norms inform action. It is the social 
connotations tied to physical settings, and not as much their formal attributes, that 
govern the way we interact with one another and our environments (Dourish 2001, 
90). Nonetheless, the physical characteristics of space prescribe behavior palettes to 
the subject as well. Khan explained that architecture, much like protocols and rules 
of conduct, acts as a kind of etiquette (Khan 2011, 162). Both these approaches chal-
lenge the common misconception that action is always geared toward a predeter-
mined goal linearly assigned to the body by the mind. Dubberly, Pangaro and Haque 
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delineated that this is rarely the case, as goals are produced within a feedback loop 
that includes action and the evaluation of its effect on the environment (Dubberly 
et al. 2009, 2). Thus, we casually find ourselves in an “ensemble of interacting parts 
that include other people, technologies and environments” (Khan 2011, 163).

In this light, it becomes evident that action is a response embedded in the specific 
physical, social and cultural setting in which it arises. Would this also mean that 
technology should become more place-specific? Maybe it is so. Yet, no matter how 
crucial the role of the locale is in spatial design, Khan identified a viable risk of fixing 
deterministic technologies in place through over-contextualizing them (Khan 2011, 
162). The conundrum lies in the fact that, on the one hand, high-end technology is 
generally insensitive to the nuanced characteristics of each locale, but on the other 
hand, rejecting it all-together would be entirely counterproductive in the present 
condition. In this regard, Malcolm McCullough argued that place-centered design 
must seek a middle ground between the uniform universality of high technology and 
our inner need of belonging to one place (McCullough 2004, 173). 

Further, not only is action a response to its environment, but it is also a recursive 
one, as “goals and actions trigger sub-goals and sub-actions” (Dubberly et al. 2009, 
2). Given the fact that we humans are highly sophisticated learning systems (Khan 
2001, 163), we evaluate our impact on the environment and inform our next action 
accordingly. When a specific set of actions reaches a certain empirically-defined 
optimal point, it becomes a habit. Regardless of whether habitual actions are time 
or energy-efficient, they usually provide physical or psychological comfort. In a sense, 
habits are ways of establishing familiarity with the world. 

Phenomenologists were particularly interested in the relationship of perception 
with ordinary, everyday action and its repetition. For instance, Heidegger’s approach 
to the individual’s relationship with objects yielded interesting insights on the tight 
coupling of technology and the self. In Being and Time (1927), he argued that Dasein, 
or being-in-the-world, is closely connected to what he understood as ready-to-hand 
(Heidegger 1927/2008, 207). Objects that are ready-to-hand withdraw in the periph-
ery of our awareness through their habitual use as a means to an end. Notably, they 
only have our attention until the moment we master them, or when they suddenly 
stop working as intended. During our engagement with them though, we are not 
actively conscious of how they mediate our familiarity with the world. Heidegger 
regarded this condition of embodied experience as fundamental to being, respond-
ing to the Cartesian tradition of pseudo-engagement through observation, which he 
termed as presence-at-hand. 

Heidegger’s ideas might offer a fertile ground for rethinking the role of our 
devices in being-in-the-(augmented)-world. If meaning emerges through being and 
acting in the world, how does it change when action becomes a habitual pattern? 
Is the practice of habit purposeful, or does our attention escape elsewhere? It is 
often argued that habits are devoid of meaning, as if the latter intensifies or fades 
according to the degree of our attentiveness. Yet, it may be argued that, when action 
becomes habituated and subconscious, it retains its meaningfulness – only in a differ-
ent format. In a sense, the meaning of a habitual action is established as a routine and 
‘stored’ for the subject’s future reference (Berger and Luckmann 1966, 51-55, 59-61).

Routines rest on a bed of what John Locke referred to as habitual knowledge. 
In his “Essays for Human Understanding” (1689), he observed man’s inclination to 
reaffirm what is already known when one is not attentive to the present condition. 



The opposite would be true for actual knowledge, which is only produced when the 
activity we engage in has our full attention. In this light, routines are actions that rely 
upon general truths learned from past experiences (Locke 1689, IV i 8-9). Seemingly 
influenced by Locke and Heidegger, Michael Polanyi touched on the unconscious or 
internalized ways we make sense of our world through our condition of being embed-
ded in it. In his book The Tacit Dimension (1966) he coined the term ‘tacit knowledge’ 
to describe the nature and the origins of bodily skills; effortlessly performed time and 
again, but harder to describe as a disembodied, step-by-step process. On a similar 
note, Gilbert Ryle wrote about the difference between knowing how and knowing 
that; knowing how to do things derives from empirical training – it is another kind 
of knowledge.

Some of the ideas delineated above respond to distinctly different types of media 
than the ones currently shaping our everyday experience. Nonetheless, situating 
them, mutatis mutandis, in a contemporary setting may help us reflect on our mutu-
ally constitutive relationship with networked technologies by reframing it through 
questions, such as: How do coded spaces and networked devices transduce actions 
into habits? Or, what kind of tacit knowledge emerges from techno-mediated habits?
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4. RESEARCH METHOD

In parallel with the review and analysis of salient literature, this thesis assumes an 
applied and empirical perspective through the analysis of case studies and a series 
of material experiments and prototypes.

In the initial phase of this work, precedents from the fields of art and architec-
ture were studied. Offering experiences of different scales, technologies and mate-
rials, they comprised a suggestive palette of sensory design strategies that served 
as a point of departure. In addition, since the subject matter of this inquiry concerns 
the influence of new technologies on perception and experience, it was deemed 
appropriate to consider empirical insights identified through informal observation of 
tech-driven behaviors performed by myself and other people. The intent to under-
stand such introspective signs guided this work and informed its output in a decisive 
manner.

Numerous material experiments were carried out as tangible arguments of this 
research. Overall, they explore the mechanical properties and expressive potential 
of liquid silicone rubber, as well as its coupling with electronic components. The 
experiments were analyzed according to their strengths, limitations and possible 
applications, and informed the design of the final prototypes in depth.
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4.1. Design Process

4.1.1. Case Studies

The following case studies address and interpret many of the ideas, ideals and anxi-
eties presented earlier. In practice, they all reflect on the nature of mediated experi-
ence, probing into possible socio-cultural futures. Presented below is a selection of 
precedents which, in retrospect, seem to have had a profound influence on this work.

I. 

The work of designer Hussein Chalayan for the performance Gravity Fatigue is a 
comment on issues of identity, such as displacement and invisibility, that individuals 
experience in moments of transition1.

 
Fig.2. 
The SensoryPLAYSCAPE prototype installed at 
Detroit Design Festival in 2016 [detail].

 
Fig.1. 
Gravity Fatigue (2015).Photo: Bettina Strenske.

 
These garments presented themselves as dynamic, malleable extensions of the body 
into space. When read as a metaphor for one’s spatial agency, they suggested that 
space-making is possible only through constant interaction and negotiation. Ques-
tions of control were also raised, as this ‘second skin’ shaped and was shaped by the 
body in an open-ended way. The result was an ephemeral soft structure, contingent 
on the dancers’ combined movements. Fleeting moments of equilibrium emerged 
from a seemingly chaotic dialogue.

II. 

Social Sensory Architectures is an interdisciplinary research project by architect 
Sean Ahlquist, kinesiologist Leah Ketcheson and psychiatrist Costanza Colombi at 
the University of Michigan. It explores the therapeutic potential of multi-sensory 
textile landscapes.

For children with Autistic Spectrum Disorder (ASD), early challenges with motor 
skills may later affect their well-being, namely their perceptual and social devel-

1 Morby, A. (2015, October 10). Hussein 
Chalayan debuts first dance production at 
London’s Sadler’s Wells. Dezeen. Retrieved from: 
https://www.dezeen.com/2015/10/30/hussein-
chalayan-gravity-fatigue-first-dance-production-
london-sadlers-wells/
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A Social Sensory Architectures prototype installed 
at the SXSW EDU conference in 2017.

Fig.3. 
Photo: Ann Alva Wieding

Fig.4. 
Photo: Akash Kataria.

Fig.5. 
Still from Sarotis speculative short film (2016).

opment. This therapeutic interface helps the child understand his or her body and 
its relationship to space through multifaceted feedback. Its dynamic environment 
stimulates the sensory apparatus with combined sonic and visual stimuli – all within 
a fabric envelope that also engages the whole spectrum of “tactile receptors, from 
skin, to muscles and joints” (Ahlquist et al. 2017, 90). 

As a prototype, it is an exemplary ensemble of technological advancements, 
such as CNC-knitting, coding and tracking technologies. According to the research-
ers, interdisciplinary architectural practice ought to embody a hybrid of technology, 
physical engagement and social function (Ahlquist et al. 2017, 99).

III.

Sarotis, a project by Maria Paneta and Ava Aghakouchak, explored a near future 
where digital technologies enhance our perception through more organic interfaces. 
As a fluidic hydrogel prosthetic, its formal vocabulary resembled both that of circuitry 
and human body systems, questioning the boundary between our physiology and 
its future extensions.

Notably, this wearable was not sensing its wearer. Instead, Sarotis, which is the 
word for ‘scanner’ in Greek, was either monitoring the physical environment, or an 
entirely virtual subspace. Experiments showed that through flow control, Sarotis 
altered the spatial perception of the wearer, responding to his or her relative (phys-
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Fig.6. (left) 
Participants wearing Sensorial Hoods (1967).
Fig.7. (above) 
Lygia Clark wearing Abyss Mask (1967).

ical or virtual) location. Based on this evidence, the designers believe that similar 
interfaces could be used to unlock a more embodied experience of virtual space, as 
well as help people with visual impairments navigate physical space2.

IV. 

Abyss Masks and Sensorial Hoods are two good examples of artist Lygia Clark’s work, 
which often challenged the habitual ways through which we perceive, as well as the 
interrelation of our sensory faculties. Regarding art as a means of engagement and 
communication, her introspective artworks invited participants to reflect on their 
state of being and their connection to others.

For instance, in Sensorial Hoods, sight and hearing were manipulated in various 
combinations to sharpen smell and touch. Mirrors or coverings hindered the partic-
ipants’ vision, sometimes their ears were blocked, while a mix of herb seeds was 
placed in the trunks of the masks. 

On the other hand, with Abyss Mask, Clark focused on breathing and the over-
looked connection between air and the body. She illustrated her point by blocking the 
eyes and covering the wearer’s face with a plastic air bag, weighted with a stone. In 
a sense, the bag acted as a mirrored lung, varying in volume and echoing breathing 
sounds. By forming a closed-loop system, Abyss Mask emphasizes the mutualism of 
the body and its environment.

2  Aghakouchak A. & Paneta M. (2016, Septem-
ber 23). Sarotis [Blog post]. Interactive Architec-
ture Lab, Bartlett School of Architecture, UCL. 
Retrieved from: http://www.interactivearchitec-
ture.org/lab-projects/sarotis
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V. 

The Blur Building, an iconic pavilion designed by architects Elizabeth Diller and 
Ricardo Scofidio, could be read as a metaphor for the contemporary hybridization 
of space and media. To a certain extent, their ontological shift may be understood as 
an exchange of material properties – as seen in emergent environments constituted 
less of fixed architectures and more of ambient or tangible media.

The pavilion’s minimal structure consisted of a lightweight metal framework that 
supported a network of specialized nozzles. Water from the lake below was filtered 
and diffused in the air as mist. In the designers’ words, this was not a building but 
rather, an “inhabitable medium” (Diller & Scofidio 2005, 189) that challenged endur-
ing disciplinary conventions. And it begged the question, how could one perceive, 
navigate and communicate within such a low-fidelity, spaceless space?

The experience of the ‘blur’ was unlike anything its visitors had ever encountered 
in a manmade environment. In fact, it was conceived on principle as the opposite of 
the kind of fast-paced visual spectacle that is native to the digital paradigm. The mist 
compromised the dominant sense of sight, while the nozzles’ white noise drowned 
any exterior sound. To compensate for the fact that this sensory deprivation cloud 
rendered most habitual ways of socializing extinct, the designers devised a new one: 
the ‘braincoat’ (Diller & Scofidio 2005, 192). It was not realized, but it would have 
introduced a local communication system to help the wearer interact with other 
visitors in non-verbal ways.

Fig.8. 
The Blur Building (2002), Diller and Scofidio.

Fig.9, 10. 
The ‘braincoat’, a  speculative social radar, was 
to be worn in the mist of the Blur Building.
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4.1.2. Conclusions

The above analysis collected several ‘medium design’ strategies that could potentially 
challenge our increasingly techno-mediated perceptions and habits. The examined 
case studies were driven by a number of shared pressing questions, such as:

 
- Intent. Their main objectives ranged from innovation to speculation, therapy 
and artistic experience. Most of the case studies fell in more than one category. 

- Scale. Their relationship to the body varied from that of close intimacy (as 
in wearables and masks) to performative environments and installations. 

- Actuation. The expressive quality of these projects emerged from:
(a.) The nature of their responsiveness to the human body. It could be mapped 
at a suggestive scale from passive to reactive, interactive, and symbiotic.
(b.) The ways in which they engage the senses. Some of them strove for a 
comprehensive experience, while others targeted specific senses by attenu-
ating or heightening them.
(c.) Their technical means of analog and electronic sensing and actuation, 
such as location tags, pressure sensors, as well as motors, solenoids, pumps, 
nozzles, etc.

- Materiality. A wide palette of soft and pliable materials included fabric, synthetic 
textiles, conductive meshes, silicone rubber, but also more volatile material 
elements, such as liquids, air, scents or breath itself. 

- Morphology. Depending on the above parameters, their configurations ranged 
from a formal to a post-formal aesthetic and from fixity to malleability. 
 

A strong link between the theoretical underpinnings of this research and the above 
analysis is that of materiality. 



15

4. Research Method

4.2 Materiality

4.2.1. Why Silicone?

The focus on silicone rubbers stemmed from their material properties, which 
lend themselves to unmapped interactive applications. Like skin or other organic 
membranes, silicone rubbers possess interesting tactile qualities, such as elasticity, 
softness, tackiness and thermal conductivity. Thus, silicone elements are known for 
their good compatibility with the human body, blurring the line between the pros-
thetic and the wearer. This attribute of theirs, which could arguably be summarized 
in the German word ‘hautnah’ (meaning ‘close as skin’), suggests that silicone is a 
suitable material for a more corporeal ‘medium design’. As a result, silicone elements 
are currently being studied in medicine and robotics for their versatility as soft pros-
thetics and actuators.

Yet, even if silicone is native to these fields, its architectural relevance is yet 
to be thoroughly considered. Overall, silicone as a material differs from architec-
ture’s enduring organic palette (which includes building materials such as stone, 
brick, wood, and ceramics). Although it is an industrial product, it has arguably had 
a rather secondary or unseen role in construction. It seems like there are very few, 
if any, precedents of silicone used as the primary material in an architectural scale. 
The fact that silicone is rather foreign to the experience of familiar surroundings is 
important for this work. 

Many of the following silicone prototypes seem strangely lifelike, but also starkly 
artificial at the same time – almost as if they inhabit the threshold of materiality. 
They feel thoroughly real, yet in an uncanny way. For this reason, throughout this 
work silicone also serves as a metaphor for all things overlooked or unseen, both 
real and virtual.

Finally, silicone’s perceptual and interactive potential was explored through a 
practice-based design process. In the following inflatable prototypes, it was of partic-
ular interest to test out what the material can and cannot do beyond its prescribed 
applications. Although liquid silicone rubbers were developed in scientific laborato-
ries with the instrumental purposes of efficiency and functionality, it is argued that 
when reappropriated, they also have the capacity to challenge our habitual sensory 
ecology. A hands-on exploration of their material and expressive traits is presented 
below. 

4.2.2 Experiments and Prototypes

Two phases of material experiments took place. The first one produced a series of 
inflatable silicone samples that examined questions of materiality and morphology, 
such as thickness, texture, color, geometry and deformation control. The goal was to 
extract an empirical understanding of the material properties and experiment with 
a number of fabrication techniques.

The second phase of experiments sought to explore the possibilities of coupling 
silicone actuators with other materials and electronics. Several components were 
tested and embedded in silicone in an attempt to produce hybrid prototypes with a 
feedback-enabled performativity. The results have been summarized below.
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Fig.11. 
First set: sample discs. 
Fig.12. 
Second set: rectangular actuators.

Fig.13. 
A heat map of interaction.

This allowed for the testing of different parameter combinations, such as wall thick-
ness, or air-chamber volume and geometry. For the second set, unique plywood 
molds were made for each actuator. 

Conclusions

The directionality of the deformation is not only a matter of air-chamber geometry 
and overall shape – it also depends largely on relative wall thickness. It was found 
that a good thickness ratio between the layer intended to bend outwards and the 
inner one is 1/1.5.

Air chambers that are much larger in surface coverage than their neighbors do not 
contribute to the deformation as expected. In these cases, the material’s impressive 
stretchiness becomes counter-productive: air pressure collects in the largest cham-
ber until it pops. It was found that smoother changes in air-chamber size make for 
more successful deformations.

Air-dried end surfaces are shiny and tacky, whereas those in contact with the 
molds pick up every detail of theirs, creating a matt and textured result.

Silicone antennas or flaps give a playful tactility to the prototypes and add a 
dramatic effect when inflated. The addition of thermochromic pigment to the mix 
unveils the material’s thermal memory (fig. 13). The pigment changes color at body 
temperature, turning the final prototypes into a heat map of interaction.

First Phase: Materiality and Morphology

These experiments used platinum-catalyzed silicones by Smooth-on, namely Ecof-
lex 00-30 and slightly less stretchy Ecoflex 00-50. For the first set, a modular casting 
system was devised, made by re-arrangeable lasercut layers held in place by dowels. 
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Second Phase: Embedded Electronics

(a) Leaf 

Leaf is an attempt to map the deformation of the actuator in a direct way. Here, a 
flex/bend sensor embedded in the bottom layer tracks the exact degree of bend 
during the inflation (fig. 15).

Alternatively, the actuator’s deformation could be quantified through monitor-
ing the air flow or pressure within the inflation system. However, sensing the defor-
mation locally works even in cases where the inflation is controlled by an external 
parameter (i.e. manually), or when the deformation is not caused by inflation per 
se. Such is the case of Detext, the speculative device presented at the end of the 
second episode.

(b) Switch 

Switch does not seek to map a deformation range like Leaf does, but rather to identify 
the moment an on/off state change takes place. It uses a hall effect sensor and a rare 
earth magnet. Upon inflation, the magnet is thrown out of the sensor’s range (fig.17).

Here, the event of contact becomes important. Switch could be used to test 
whether a wearable comes undone or is taken off. More applications might open if 

Fig.14. 
Top and bottom layers. 

Fig.15. 
Deformation. 

Fig.16. 
Change of state.

Fig.17. 
Deformation.
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Fig.20. 
Deformation control with mesh fabric.

the sensor-magnet relationship is not one-on-one. For instance, if several sensors 
tracked the proximity of one magnet, the actuator’s fluent movement would be 
broken down to a series of events, as if analyzed by an analog-to-digital converter.

(c) Disc

Disc uses the medium of light to play with silicone’s inherent translucency. It features 
a light-emitting diode (LED) powered through conductive thread. The embedded 
light gets smoothly diffused in the milky white silicone. Also, the thread follows an 
elaborate spiral pattern, alluding to the element of style that is innate to wearable 
fashion and tech products.

Disc is also taking advantage of silicone’s insulating properties. Conductive thread 
is made of stainless steel fibers, so when powered it essentially becomes a live wire. 
This classic challenge for most wearable applications is resolved, as circuits embed-
ded in silicone are practically safe from noise or interferences, and watertight. 

(d) Mesh

Mesh explores whether it is possible to reinforce silicone without adding to its thick-
ness. It features a piece of synthetic mesh fabric embedded in the bottom layer of 
the actuator. The fabric is seamlessly incorporated, without any trapped air. With 
regards to its effect, it cuts down on the actuator’s linear stretchiness but plays little 
role in directing the bend. It is possible that a denser mesh would have worked better 
in that respect.

Fig.18. 
Conductive thread pattern. 
Fig.19.  
The LED is powered through conductive thread. 
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3 For instance, after a lot of experimentation 
media engineer Andrew Quitmeyer released an 

elaborate DIY recipe for conductive silicone using 
chopped carbon fiber. More at: 

http://andy.dorkfort.com/andy/blog/2015/12/31/
silc-circuits-conductive-silicone/

(e) Conductivity I

Conductivity I follows a local sensing logic similar to Leaf’s – but instead of monitoring 
the degree of bend, it senses the element’s linear deformation. It does so through 
a piece of embedded conductive fabric, whose resistance changes when stretched. 
The fabric is fairly elastic in one direction, so it doesn’t inhibit the silicone’s stretchi-
ness. Notably, it can sense deformation along the element’s length. For this reason, 
it was used in Airborne, presented in the third episode.  

(f) Conductivity II

After embedding wires, conductive threads and conductive fabrics in silicone, it 
was time to investigate whether it is possible to conduct electrical current through 
silicone itself. The first mix of silicone and graphite powder had a 1:1 ratio. It was 
as stretchy and smooth as usual, but too resistive to light up an LED (fig. 23). Other 
tests that contained more graphite than silicone resulted in elements that were 
inconsistent, brittle and still too resistive. Unfortunately, substituting Ecoflex 00-30 
for silicone caulk did not make any difference.

Although none of my DIY recipes for conductive silicone worked, others have 
yielded satisfying results3. Also, there are similar commercial products available on 
the market, making stretchy, bendable and watertight soft circuits a real possibility.

Fig.21. 
Deformation sensing with conductive fabric

Fig.22. 
Silicone and graphite powder mix. 

Fig.23.  
The sample is too resistive to light up an LED. 
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5. NETWORKED LIVING

The reach of networked technologies varies in scale from the global level down to 
communities and their individuals. On a personal level, coded spaces and networked 
devices contribute to cognitive processes, affecting one’s sense of self and spatial 
perception. Their inner workings generate a plethora of behavioral patterns, some 
of which are distilled into techno-mediated habits. At the same time, networked 
technologies affect how individuals relate to one another. As social interactions 
become increasingly mediated, the bonds of personal relationships are reshaped. On 
the community scale, these reconfigurations infuse the public sphere with distinct 
socio-political dynamics. 

The following two sections explore some key aspects of networked life, setting 
the background for the Episodes that follow. 
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5.1. The Individual Body

The technological advances of the late twentieth century brought into focus the ways 
in which things are constituent of the individual. However, as our things become 
interactive and connected to networks, the task of identifying their agency on 
ourselves and our relationships becomes more complex. New media are deeply 
transformative on a personal level, redefining the body as a medium and spatial 
agent, but also the individual as a subject.

Within the cultural hybrid of technoscience, namely the mutually constitutive pair 
of technology and the sciences, the body is usually approached as material to be 
shaped. Through an analytical lens, it is often seen as a productive kit-of-parts, where 
each part has distinct capacities and functionalities. In her 2006 book titled Getting 
Under the Skin, Bernadette Wegenstein delineated the history of the fragmentation 
of the body through media. Rather than an inert, metaphysically complete entity, 
cognitive and engineering sciences understand the body as a dynamic process whose 
constitutive elements can be edited; treated, operated on, extended – or even, 
replaced – with artificial devices (Wegenstein 2010, 20). Seemingly, a fragmented, 
known body, is also one that is open to technological interferences. 

Building on this realization, some theorists, such as Ray Kurzweil and Hans Mora-
vec, have speculated that humankind and technology will soon reach singularity; a 
point where human consciousness will be able to inhabit any advanced computa-
tional ensemble. However, such futuristic assumptions are not part of the scope of 
this research, because they reduce cognition to an informational pattern entirely 
separate from the body. Moving away from the paradoxically divisional core princi-
ple of the ‘singularity’ concept, this work explores our symbiotic relationship with 
our technologies, a mutualism which Hansen describes with the term technogenesis 
(Hansen 2006, ix). 

Technogenesis, the coevolution of the human with the technics, is not a novel 
idea. Historically, new tools and technologies have “irrevocably changed the biology, 
culture and cognitions of humans” (Hayles 2010, 154), proving that embodiment and 
technicity are profoundly correlated. The ways in which “embodiment is essentially 
and originally technical” (Hansen 2006, 78) have been explored thoroughly in the 
work of Merleau-Ponty. In his book titled The Phenomenology of Perception (1945), 
he analyzed various prosthetic extensions –  from the automobile to the oft-cited 
‘blind man’s cane’ – to investigate their decisive influence on our motor agency and 
ultimately our body image and ‘body schema’. Far from inert, our things contribute 
to our mental and bodily capabilities.

Technicity is performed quite differently within computational media, which seem 
to “broaden what we might call the sensory commons – the space that we human 
beings share by dint of our constitutive environment” (Hansen 2006, 20).  Hansen 
argued that digital technologies extend the prepersonal – the organism-environment 
coupling of nonconscious embodiment – more than artifacts do. As technical exte-
riorizations of the body, devices, implants, and other wearable prostheses enhance 
our embodied experience. Wegenstein (2010, 31) assessed the impact of such pros-
thetic technologies keeping in mind the dual nature of embodiment; a synthesis of 
the body as a static, observed object and as a dynamic, experiential agent. Building on 
McLuhan’s understanding of media as extensions and amputations of the body, she 
argued that, by exteriorizing our embodiment, new media blur its constitutive distinc-
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tion between the inner (subjective) and outer (objective) perspective of experience. 
This profound qualitative shift weaves the body and its environment closer together.

As the body becomes more spatial through its coupling with new media, the latter 
become more corporeal. As previously mentioned, a prime example of this fusion of 
the personal and the architectural was the Blur building (2002) by Diller and Scofidio. 
By forming a volatile fog enclosure, it sabotaged one’s habitual sensory palette, atten-
uating the role of vision in traversing space in favor of less attended to, tactile, acous-
tic and proprioceptive stimuli. Covered with a ‘braincoat’, a prosthetic enhancement 
of secondary sensory modalities, the visitors’ bodies essentially constructed space 
by navigating it and encountering others in the mist (Hansen 2006,182). Instead of a 
building, the architects created an “atmosphere” ephemerally spatialized by bodies 
on the move (Diller & Scofidio 2002, 162, 325). 

On a similar note, Hansen (2006, 183) argued that space becomes “fluidly worn” 
through its coupling with media. He noted that “the conjunction of a complete fluid-
ity, respectively, between body and media, and body and space, allows space to 
become wearable” (Hansen 2006, 220). Nonetheless, the ‘wearability’ of space 
could be traced back to the origins of spatial practice. In The Four Elements of Archi-
tecture (1851), Gottfried Semper noted that ‘der Wand’, the word for ‘enclosure’ 
or ‘wall’ in Germanic languages, derives from the word ‘das Gewand’, which means 
‘dress’ or ‘garment’. Semper speculated that walls were once woven fabric parti-
tions, conceived as pieces of clothing that expanded the body’s need for privacy and 
protection in space. Hence, if architecture began as an exteriorization of the body, 
how could contemporary media practices reconnect them?

Discussing networked objects, Dan Hill argued that we find ourselves “changing 
what our bodies do in entirely emergent, or at least unplanned, everyday fashion” 
in order to harvest their affordances4. Mapping this phenomenon in an open-ended 
manner, he concluded that the body’s relation to space has been diversified. We 
inhabit an airport’s most overlooked corners, provided there’s an Internet connection 
and a power outlet. We wave at light sensors to declare our presence, and sometimes 
open our smart door by hip-bumping our ID card into its RFID reader. Such arbitrary 
or whimsical behaviors challenge early visions of an ‘embodied virtuality’ (Weiser 
1991, 98), where ubiquitous computing framed the body into automated, efficient 
workflows in a deterministic way (Weiser 1991, 99). In reality, the ways in which we 
interact with our technology-sown spaces are far more inventive that the ways in 
which they are designed to anticipate us. 

Nonetheless, Weiser’s seminal text could also be read as a manifesto for weight-
less, almost atmospheric computation. One thing is certain; with the proliferation 
of mobile media and ambient technologies, hardware is no longer ‘heavy’, neither is 
software ‘light’. As the heaviness of hardware dissolves, Hill argued, the next “vessel” 
to hold the increasing weight of software and virtual information might as well be 
that of the body4. 

In the meantime, the interaction schemes of our technologies are constantly 
updating the gestural vocabulary of our body language. For instance, rotating to 
control the volume level may originate from screwing to adjust the intensity of a 
grip, tapping to enlarge might come from the gesture of pointing out details – and 
swiping, as Tinder’s chief strategist Jonathan Badeen explained, derived from the 
way one intuitively sorts out photographs to ‘yes’ and ‘no’ stacks in real life5.  Apart 
from ‘digital’ gestures designed to build on our familiarity with the world, there are 

4 Hill, D. (2012, September 4). 21st Century 
Gestures Clip Art Collection [Blog post]. 

Retrieved from: http://www.cityofsound.com/
blog/2012/09/essay-21st-century-gestures-clip-

art-collection.html

5 Pierce, D. (2016, September 28). The Oral 
History of Tinder’s Alluring Right Swipe. Wired. 

Retrieved from https://www.wired.com/2016/09/
history-of-tinder-right-swipe/
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6 Digital. (n.d.). In OED Online. Oxford University 
Press. Retrieved from http://www.oed.com/view/
Entry/52611?redirectedFrom=digital&

also those that are entirely new and have to be learned, while others might emerge 
from the end users’ reappropriation. Such observations revisit the fact that the root 
of the word ‘digital’ is the Latin one for ‘finger’6. In fact, the first widespread use of 
the word digital in early computers, which calculated information on physical enti-
ties, might have an amusing distant link to the gesture of counting on one’s fingers.

5.2. The Collective Body 

A wide range of socio-cultural shifts emerge from our use of networked technolo-
gies. As they negotiate notions of privacy, participation and attention, they change 
how we communicate and socialize.

Networked devices have made spatial boundaries and timescales fuzzier than 
ever, blurring the line between personal and professional life. The mobile phone 
generated a widely-held opinion that everyone is potentially reachable at any time. 
On the other hand, it acts as a ‘territory machine’, constructing gradients of privacy 
within public space (Fujimoto 2006). Even more than their predecessors, smart-
phones are vehicles of relative disconnection from one’s context. They absolve indi-
viduals from many of the social strings attached to being attentive, granting them 
permission to selectively filter out their immediate surroundings. Notably, mobile 
media create remote availability, but also proximate unavailability.  

How is the smartphone different as a personal space generator than a newspa-
per or a book? The difference lies in the fact that it is a hyperconnected object. For 
example, as a social networking gateway, it establishes an attention-mining comfort 
zone of filtered content, occasionally peppered with brief, mostly textual exchanges. 
As they provide us with personal subspaces or mediate our personal communica-
tions, networked devices may sometimes become themselves objects of affection. 

Further, if space cannot be reduced to its formal characteristics, but instead 
shapes and is shaped by immaterial situations introduced by people – how does 
the former change when the latter happen more online? In this light, new media 
have been accused of impoverishing social life. First, by operating on a global scale, 
they tend to disregard their specific socio-cultural context. Secondly, their formats 
do not usually afford purposeful exchanges that could be productive of meaning or 
knowledge over time.

However, new media is not a socially alienating force that produces passive, 
indifferent individuals. They often serve as platforms where underrepresented social 
groups gather and perform their distinct identities. In Hansen’s words, they provide 
a diverse, anonymous framework for “enactive co-belonging” (Hansen 2006, 20). 
Hardt and Negri traced this condition with the notion of the multitude, constituted 
by individuals entangled in multiple micro-publics (Hardt & Negri 2000). This assem-
blage produces a kind of swarm intelligence with distinct socio-cultural and politi-
cal agency (Varnelis 2008). Yet, some remain skeptical as to whether the multitude 
is capable of democratic decision-making. In recent years though, the world has 
witnessed numerous empowered collectives revolting against institutional struc-
tures in public space, such as the Arab Spring, the Occupy movement, or the recent 
Women’s Marches. Their nature and modes of operation are an important part of 
the ongoing discussion on networked sociability.
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5.3. Episodes 

5.3.1. Ep01. On Tools, Work and You 

 
“What can you do with your Macintosh? Your work!” 

- Macintosh user manual (1984), p.45

The desktop computer was made for work. A few decades ago, it arrived at workers’ 
desks with a bulky print manual, yet wrapped in promises of a paperless office. At 
first, the learning curve was steep. One had to meet their computer’s needs, under-
stand how it works, and work accordingly. 

In the early 1980s, Apple optimized a Graphical User Interface (GUI) that made 
the management of virtual information strikingly similar to real life. The Macintosh’s 
visual metaphors that are commonplace today – such as the desktop, the folder, 
the document, the trash bin – were refreshing and convenient at the time because 
they took advantage of the user’s familiarity with the world. In layman’s terms, the 
manual explained how to do work with the computer with disarming clarity. In the 
company’s trademark casual tone, it declared that

“You’re free to think about what you want to do, rather than how to 
get the computer to do it. The Macintosh stays out of the way of your 
work. Think of watching a good movie: You quickly become involved in 
the plot and don’t think too much about the screen or the mechanics 
of making the movie”

- Macintosh user manual (1984), p.45

The next five episodes address some of the issues and opportunities raised 
above in a series of combinations. Matters related to the individual as an embod-
ied self are mostly explored in the first three episodes, whereas the last two focus 
on aspects of personal relationships and social life. Each episode concludes with 
a vignette that extrapolates the present condition into the near future, intro-
ducing a speculative device that breaks, and makes, techno-mediated habits. 
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The focus of the discussion slowly started to shift from the computers themselves, 
to the ways we live and work with them. Yet, how to achieve a seamlessly produc-
tive relationship with an opaque beige box, permanently anchored to a desk? At 
the beginning of the 1990s, Mark Weiser articulated his vision for what he termed 
as ‘ubiquitous computing’ in an attempt to turn attention back to tools, the tasks 
they enable, and how these activities play out in space. He described a condition 
of “embodied virtuality”, where our interaction with digital information is “brought 
out in the physical world” (Weiser 1991, 80). He speculated that the computer of 
the 21st century – or rather, computation – would fuse with the bricks-and-mortar 
of the workspace and essentially disappear. No longer constricted to the confines of 
the desk, the body would move freely in an office that expects and accommodates 
it – doors would open, coffee would be made, files would instantly open on the 
meeting screen. In such a tech-saturated space, the instrumentalized body would 
have to learn how to behave efficiently, becoming itself automated in the workflow. 

Fast-forward to today, computers did disappear, but not exactly in the way Weiser 
had predicted. This kind of disappearance could be read between the lines of that 
Macintosh manual, or rather, in Heidegger’s phenomenology of everyday action – 
which the authors of the former seem to have studied thoroughly. In short, Heidegger 
argued that equipment has no end in itself, but instead, it becomes through the work 
it does in the world. Its meaning is not perceptible at face value, but only during the 
act of usage and only within its context. He defined this property that tools possess 
as ‘readiness-to-hand’ and noted that when it comes to the fore, their ‘thingness’ 
escapes us. Heidegger used the example of the hammer to elaborate on this peculiar 
attribute of equipment (Heidegger 1927/2008, 98). When hammering, the hammer 
itself becomes a continuation of the arm, phenomenologically transparent during 
action. Thus, computers faded in the background of our awareness, just as any piece 
of equipment does when in use.

Further, Heidegger claimed, the engaged individual gets so absorbed in the work 
that being a subject is no longer experienced as something distinct from the world 
of objects. Phenomenologically speaking, there is no conscious awareness of self 
as separate from the used tool and the context; there is only the experience of 
the action (Wheeler 2017). However, it is within this ensemble that our ideas and 
actions emerge. In a sense, tools and immediate surroundings are the scaffolding 
of thought itself. 

The role of environments and artifacts in extending cognitive processes was 
the subject of Andy Clark’s and David Chalmers’ (1998) thesis of “active external-
ism”. By analyzing the hybrid nature of the work of thought, it also casted the ethi-
cal dimension of architecture and design under a new light. This could mean, the 
authors argued, that “interfering with someone’s environment will have the same 
moral significance as interfering with their person” (Clark & Chalmers 1998, 18). For 
instance, it can be extrapolated that if devices such as pens and paper are neces-
sary for the production of certain types of thought, then their absence compromises 
one’s extended cognition. 

The notion that our environments shape us is the holy grail of architectural design 
tradition. But while many architects may think they design to change society one 
project at a time, the concept of extended cognition suggests that (a) it is not that 
simple an endeavor and (b) there’s more to this. First, the influence environments 
have on us is not deterministic, but rather a dynamic, open-ended and mutually-con-
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Fig.24. 
Delineating a temporary workspace using chalk.

Fig.25. 
The Mobile Office Kit by the Breakout! team.

stitutive one. Secondly, this relationship reaches deeper than a mere ‘psychological 
response’ or ‘behavior change’ that architects are mostly after. 

Nonetheless, if workspaces shape the ways work is produced, we are in need 
of a new office typology. In the last decade, work culture has changed radically, but 
– besides a few well-publicized and arguably problematic examples that emulate 
homes or coffee lounges –contemporary workspaces are still in a state of transition. 
Designed around yesterday’s technologies, most of them do not support collabora-
tive and mobile work practices, and this has led to their demise. Recent studies have 
shown that modern offices are underoccupied during more than half of their busi-
ness hours. Combined with various other factors, the architectural root of the prob-
lem could be that the typical office is “a study in creativity-killing design” (Townsend 
et al. 2011, 130), favoring a supposedly efficient, task-driven isolation at the expense 
of external stimuli. 

In the meantime, work was elsewhere. Mobile and networked technologies 
enabled workers to seek collaboration and serendipitous social interaction in loca-
tions where ‘work’ was not even part of their initial usage scheme. To explore how 
public spaces could be reappropriated to accommodate alternative ways to work, 
Anthony Townsend and the Breakout! team studied the needs and emergent routines 
of mobile workers. Through ad-hoc design interventions, they sought to re-contex-
tualize work in the city through the creation of situations where people, places and 
technologies converge (Townsend et al. 2011, 136). If the office is its digital infrastruc-
ture, then it can pop up virtually anywhere. This doesn’t mean that space is irrele-
vant, but quite the opposite. Illustrating the importance of context, the team’s most 
minimal intervention was the Mobile Office Kit (Townsend et al. 2011, 143); a back-
pack of bare necessities to be complemented by the city’s existing resources (fig. 25).  

If a worker’s whole desktop can fit in a backpack, some argue, then this is a proof 
of new media’s so-called dematerializing effect. And although the definition of the 
term ‘dematerialization’ varies, it is evident that many once indispensable tools and 
their respective tasks have been absorbed by computation. The dramatic techno-
logical transformations the office has undergone in the last three decades were the 
subject of the short film Evolution of the Desk (2014) by Momchil Filev and Denis 
Grosz. 
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The narrative begins with a messy desk from the 1980s which gradually boils 
down to just two networked devices – a laptop and a smartphone (fig.27). Intention-
ally austere so as to encapsulate the devices’ omnipotence, the closing scene begs 
many questions. Is this not the bitter side of the mobile worker’s desk, impersonal 
and temporarily occupied? Isn’t clutter a declaration of ownership and personal 
expression, or even a lever for our extended cognition? Interestingly enough, the 
Mobile Office Kit included both functional and ‘unnecessary’ or symbolic stuff; tools 
to delineate one’s workspace in public (e.g. chalk), to collaborate (e.g. post-its), or to 
concentrate (e.g. headphones and red cap). It made for a much more realistic work 
environment than the clutter-free and paperless office. 

On the other hand, the Evolution of the Desk showcased that, despite the radi-
cal innovations of the last four decades, the type of interaction we have with our 
computer has hardly changed. We still sit, type on a keyboard and use mice. Even if 
recent technological advancements have expanded our interaction schemes signifi-
cantly, allowing for the aforementioned agile ways of working to emerge, we still 
encounter the virtual realm (and the tools and tasks it claimed) through a screen. 

When Heidegger speculated on the ways tools become transparent to allow for 
work to emerge in the foreground, he was referring to physical tools and manual 
work. What changes when both of them shift to a digital form? What does it mean 
for our experience of work and relationship to our tools? Upon a closer look, our 
devices themselves may offer some insight into these questions. Anthony Dunne 
has argued that the electronic object sits “on the threshold of materiality” (Dunne 
2005, 11), essentially mediating between the physical and the virtual. A good exam-
ple of such a device is the mouse, but there are also more recent, very inventive 
tangible interfaces that enable virtual work. The question then might be, how could 
the electronic object – as a bridge between the two realms – fit into or expand on 
Heidegger’s theory of action? 

In this light, the ‘dematerialization argument’ seems rather invalid. Our digital 
technologies do not necessarily compromise the physical. Instead, they complement 
it; the more we rely on our emergent technologies and devices, the more context 
matters. And, regardless of how technologically saturated our methods or environ-
ments become, we will always need meaningful social interactions and the physical 
or digital enablers of this. Work is a collaborative project. 

The following vignette will present the first speculative object from my series 
of design fictions. Touching on the above issues, this device interferes with one’s 
overwhelming workflow to inject it with self-reflection and serendipitous social 
encounters. 

Fig.26, 27. 
Stills from the short film Evolution of the Desk 
(2014). On the left, a typical desk in the 1980s, 
compared to a desk today.
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Together with the keyboard, the mouse is an enduring control tool that defines the 
extents of our digital activities. They both serve to make the direct manipulation 
of virtual information possible. Unlike the keyboard, which is rather a surface, the 
mouse is a three-dimensional object that inhabits our palms for many hours per day. 
Despite its importance, it has changed very little since its invention in the 1970s, 
becoming the classic, reliable, but fixed object all of us are very familiar with. 

Thanks to its pertaining characteristics, the mouse withdrew in the background 
of our engagement with the virtual, allowing for the work to emerge in the fore-
ground. In Heidegger’s words, it is an instrument ready-to-hand that resides in the 
periphery of our awareness. 

Sensing

What if the mouse extended the realm of its agency into the physical world? Borrow-
ing from the aspirations of the Quantified Self movement, Lax collects data on the 
psychological state of its user and acts on them accordingly. Its behavior depends on 
one’s heart rate reading, measured at the thumb through an embedded biometric 
sensor (fig. 28).

Fig.28. 
Lax in work mode.
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Actuating

When stress accumulates and the user’s pulse speeds up, Lax suddenly inflates and 
becomes unusable. By canceling its own affordances, the mouse disrupts the work-
flow and claims attention. In doing so, it momentarily becomes present-at-hand as 
a defective tool.

At this point, its usefulness shifts from an ability for virtual impact to a physical 
and psychological one. The different role it assumes is that of offering contemplative 
distance by mitigating overwhelming problems and preventing rushed decisions. In 
doing so, it disengages one’s attention from the computer monitor and points it to 
the work environment, opening opportunities for decompression, recollection and 
socializing. In order to get back to work, one has to take a much-needed break and 
compose oneself – possibly with the help of the stress ball in hand.

Fig.30. 
Checking stress levels to deactivate  

the break mode

Fig.29. 
Upon inflation, Lax ceases to function.



Fig.31. 
Storyboard for Lax.
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5.3.2. Ep02.  From ‘Here, Now’ to ‘Everywhere, All the Time’

Throughout the 19th century, industrial technologies had formed a cityscape of 
unprecedented speed and intensity. Electric power distribution, the steam loco-
motive and the telegraph had compressed distances and timescales, leaving the 
Victorians aghast. The workday was no longer constricted by natural daylight, trains 
accelerated daily transportation, while telegrams made long-distance communica-
tion possible in mere minutes. At the time, doctors feared that hectic information 
overload was making people sick with stress. They even warned of a fundamental 
incompatibility between man’s natural abilities and the rhythms of modern life. 
Everyone was looking for a remedy – including authors.



Silicone Valley. Breaking Techno-Mediated Habits

36

1 Morby, A. (2015, October 10). Hussein Chalayan 
debuts first dance production at London’s 
Sadler’s Wells. Dezeen. Retrieved from: https://
www.dezeen.com/2015/10/30/hussein-chalayan-
gravity-fatigue-first-dance-production-london-
sadlers-wells/

“Imagine yourself with a little phial like this” — he held up a little bottle 
of green glass and marked his points with it — “in this precious phial 
is the power to think twice as fast, move twice as quickly, do twice as 
much work in a given time as you could otherwise do.”

– H.G. Wells, The New Accelerator (1901) 

Fascinated by this medical moment, H.G. Wells wrote The New Accelerator 
(1901), a short story about an experimental elixir that grants machinic efficiency. 
Its inventor was a visionary chemist who, having identified a disharmony between 
man and technology, sought to sync the former with the spatiotemporal demands of 
the latter. The New Accelerator was so effective in speeding people’s cognitive and 
physical capacities, that it eventually made them invisible to the naked eye, freeing 
them from responsibilities and expectations altogether. Tellingly, slowing technology 
down was not as reasonable an option as biohacking. Wells’ satire is acute in point-
ing out the absurdity of considering technological progress as something inevitable 
that man has no other choice but to adjust to.

Historically, well-being depended greatly on the manifestations of technology in 
social life and the physical environment. An ongoing research project at the Univer-
sity of Oxford titled Diseases of Modern Life7 draws parallels from the Industrial Age 
to our Information Age from the perspective of mental and bodily health. In short, 
Victorian society was not prepared for how its technologies changed social configu-
rations and the urban landscape – and neither are we. Victorians thought that their 
convoluted cities caused extreme anxiety and unhealthy habits, such as addiction to 
substances. A couple of centuries later, radically different technologies have created 
uncannily similar concerns. We find ourselves in the ambient information deluge of 
our hyperconnected environments, still in distress, developing tech-addictions, ‘digi-
tal habits’ and other questionable coping mechanisms to keep up with our networked 
technologies. Dealing with our daily needs and expectations of constant availability, 
many of us might feel profoundly overwhelmed and distracted. 

Echoing comparable sentiments of its time, Wells’ fictional elixir offered, along 
with machinic superpowers, a welcomed side-effect. The New Accelerator sped both 
body and mind to such an extent that it caused a perceptual time wrap, heighten-
ing one’s context awareness. The protagonists experienced the city as if it was in 
slow-motion, which bought them ample time to perceive, think, and act. The elixir, 
a device in and of itself, reconfigured the experience of time and space. Today, our 
own devices are engineered to buy us time, to allow us to be more – productive, 
informed, entertained and social –everywhere, all the time. Yet, they have the exact 
opposite perceptual effect. Thanks to the elixir, the protagonists reclaimed control 
of their attention. Our devices absorb and disperse it. 

However, the fragmentation of attention has as much to do with our technologies, 
as with ourselves. The nature of attention is twofold; contextual, but also cognitive. 
One simply cannot afford to attend to all environmental stimuli equally mindfully 
because, as it is often argued, attention is a limited mental resource. And although 
humans have developed the ability to focus, selective attentiveness remains inher-
ently fleeting; it can only anchor to something particular for so long. This is part of 
how attention works: 

7 Allman, K. (Interviewer) & Shuttleworth, S. 
(Interviewee). (2017). Stressed out? So were the 
Victorians. [Interview transcript]. Retrieved from 
Diseases of Modern Life: Nineteenth Century 
Perspectives website: https://diseasesofmodern-
life.org/2017/07/19/stressed-out-so-were-the-
victorians/

Fig.32. 
Illustration for the New Accelerator published in 
The Strand Magazine (1901).
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“Distraction has always been a human condition. Sages have always 
been quick to point out how even a few minutes of meditation prove 
the jumpy nature of our consciousness — our monkey minds.”

- Bill McKibben, foreword to Jackson, M. Distracted (2008), p.9.

Distractions are not only a deeply ingrained habit of mind – they also reside in 
our environment. In William James’ successful metaphor, attention is less of a cross-
hair target and more of a spotlight. What falls in its periphery is also attended to, 
albeit unconsciously. It is important to note that, it is our perceptual periphery that 
contextualizes our point of focus. At the same time, our context introduces multi-
ple distractions to our awareness, capable of cutting our attention span short at any 
given moment. 

Overall, a superabundance of mediated content may strain one’s ability to read-
ily identify and filter out the ‘noise’. If, as McKibben argued, the process of paying 
attention is unstable to begin with, then it doesn’t seem to interface well with our 
networked devices. For instance, the phone – an information and communication 
channel always within our attention’s periphery – is also a source of ubiquitous inter-
ruption that merely amplifies our inherent difficulty to concentrate.

If a single networked device can disrupt one’s focus, then a media-saturated 
environment might sound like a looming dystopia to many. In Malcolm McCullough’s 
words, “when media become situated and persistent, profound challenges emerge 
in information ethics”, including that of “attention theft” (McCullough 2013, 253). 
We still have relative control over our media diet as individuals, such as switching off 
our devices, or going off-the-grid for a while – but how does one opt out of a fully 
mediated environment? 
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Through his speculative short films, Keiichi Matsuda explores the ways in which 
emergent technologies might influence our perception and the built environment 
in the near future. His Augmented (hyper)Reality (2010) overlays the city with a fully 
customizable and mobile simulation. The protagonist appears calm and collected 
while immersed in his personal AR comfort zone that filters out the messiness of 
the city. With a few gestures, he can swap the city’s architectural style to his own 
liking (fig. 33, 34). He might be fully attentive, but his context awareness is diluted 
by the placid simulation. On the other hand, Hyperreality (2016) presents a delirious 
techno-mediated city that mines its citizens’ attention (fig. 35). Unlike the first film, 
the protagonist has little to no control over her top-down mediated experience. In 
fact, she has passively internalized the simulation as part of her belief system. As 
she ranks low in social credit, her most intimate thoughts get casually interrupted 
by prompts to consume or perform better. With her attention focus violated, she 
seems stressed and distracted. 

Matsuda’s cautionary tales might seem far-fetched, yet they are only pushing 
today’s technologies and ideologies to their logical extreme. His critique on corpo-
rate-driven urban computing is also questioning the ways in which it could condition 
experience, and ultimately one’s perception and behavior. The protagonists develop 

Fig.33, 34. 
Stills from Augmented (hyper)Reality (2010) 
by Keiichi Matsuda.

Fig.35. 
Still from Hyperreality (2016) by Keiichi Matsuda.
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different emotional responses to their techno-mediated environment, but in both 
cases their attention and context awareness are manipulated and distorted. Adding 
to this, they have grown passively habituated to their ‘mixed’ reality, accepting it as 
such.

In a sense, distraction is addictive and comforting. This psychological effect might 
explain the compulsive behaviors we sometimes develop towards our devices. 
Numerous scholars, as well as a few ‘Silicon Valley whistleblowers’8, have openly 
criticized the ways in which most of our tech is engineered to addict. By taking design 
cues from gambling environments, or even video games, our devices appeal to our 
inner need for connection and gratification. Most of their interfaces employ reward-
driven interaction schemes, which keep us excited by causing adrenaline and dopa-
mine surges in the brain. 

We are certainly not being reduced to Pavlov’s dogs or B.F. Skinner’s rats – but 
what has happened, is that we subconsciously anticipate gratifying stimuli from 
several sources within reach. Distraction may be commonly defined as the condi-
tion of attention being pulled to something trivial, but Maggie Jackson noted that “a 
lesser-known definition involves [it] being pulled in pieces, being fragmented”9. And 
until we claim our “right to undisrupted attention” (McCullough 2013, 253) we have 
become, like Matsuda’s anti-heroes, accustomed to subdividing it at will. A few years 
ago, Sherry Turkle dubbed this mental state “attention sharing” (Turkle 2011, 167), 
but it has arguably evolved into an elaborate attention sharing economy, complete 
with its own code of conduct. 

For instance, one of the most widespread attention management strategies is 
the skill of multitasking, which is consciously employed when there is a pressure for 
time and a long checklist. In theory, grouping trivial, automatic tasks with more cogni-
tively demanding ones makes a more efficient use of attention and time resources. 
Avid multi-taskers often measure their time in boxes ticked and things gotten care 
of, establishing a feeling of quantifiable productivity. In reality though, it has been 
recently proven that cognitively, multitasking is a state of controlled distraction. Not 
only does it hinder one’s ability to discern what is trivial and what is important, which 
is necessary to combine tasks appropriately in the first place – it also compromises 
the quality of the produced work. Despite that, this controversial skill is still valued 
as key to managing information overflow efficiently. 

Another attention management practice is that of Continuous Partial Atten-
tion (CPA). Linda Stone coined the term to describe the new way her students and 
colleagues were partially attending to numerous tasks at the same time, all the 
time. Unlike multitasking, which is driven by a conscious decision to be efficient and 
productive, CPA is a behavior triggered by an inner need to be always available and 
hyperalert of any possibilities that may arise10. This subconscious ‘fear of missing 
out’ makes one monitor all tasks equally, without necessarily blocking peripheral 
distractions either. Stone argued that CPA is the dominant attention paradigm of 
the networked society; one caused by the Internet and mobile technologies in the 
first place.

Finally, our screen-based devices keep us mentally engaged, but they do not 
involve our embodied nature. When using them to extend the mind, the body is 
often unintentionally molded by neglect. The physical effect of our modes of atten-
tion and behavioral patterns takes shape over time. For instance, research has shown 
that short-term physical implications include new kinds of spine and neck ailments, 

8 Over the past couple of years, renowned entre-
preneurs such as Tristan Harris, former product 

manager at Google, and Sean Parker, the found-
ing president of Facebook, conceded that their 

platforms have been designed largely around 
questions such as (in the latter’s words)  

“how do we consume as much of your time and 
conscious attention as possible?”. 

Notably, Parker’s focus has recently shifted to 
medical research, while Harris left Google to 

launch the Time Well Spent initiative and explore 
strategies for a more meaningful and healthy 

relationship to our technologies. 

9 Hopkins, R. (Interviewer) & Jackson, M. (Inter-
viewee). (2018). Maggie Jackson on ‘Distracted’ 

and the fragmentation of attention [Interview 
transcript]. Retrieved from: https://www.robhop-

kins.net/2018/05/15/maggie-jackson/

10 Stone, L. (n.d.). Continuous Partial Attention 
[Blog post]. Retrieved from: 

 https://lindastone.net/qa/continuous-partial-at-
tention/
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or even a particular ‘distracted walking’ gait.
Reclaiming our attention’s integrity is the first step towards a healthier, more 

mindful self. There are a few good practices that could put us on the right track. 
For instance, the Attention Restoration Theory is concerned with the alleviation of 
‘directed attention’ fatigue, namely the kind of cognitive exhaustion that occurs from 
intense, deliberative focus. Developed by Stephen and Rachel Kaplan, this theory 
assesses, amongst other methods, the restorative potential of non-mediated envi-
ronments. Restoration typically occurs in settings that evoke “fascination”, or effort-
less attention (Kaplan 1995, 172). For instance, being away in nature is particularly 
beneficial, but this is not an accessible option for many. In such cases, could a walk 
in the city revitalize the attentional capacity of urbanites? What kind of restorative 
experiences does the urban environment afford?

In fact, architectural experiences may contribute to attentional recovery. Accord-
ing to McCullough (2013, 8), architecture and media are rather antithetical in terms 
of resolution and pace. In this light, if the built environment is a typically high-reso-
lution and low-pace one, then it might serve as a perceptual counterbalance to new 
media’s low-resolution and high-pace nature. Architecture’s analog, situated infor-
mation could reassemble one’s dispersed attention, because it affords an effortless 
engagement of the senses. Observing the slow interplay of light and shadow, or 
enduring aspects of materiality, such as texture, color, and patina, could evoke fasci-
nation. As our environments become increasingly mediated, it is critical to consider 
their restorative potential as a quality to be designed for. 

In addition to the role of external, environmental cues, Kaplan’s theory suggests 
that attention recovery is a state of mind and body. In his research, activities such 
as gardening, fishing, or simply walking, enabled more thorough restorative experi-
ences than mere observation (Kaplan 1995). Embodiment presents itself as key to 
alleviating both attention fatigue and its physical implications in the long run. For 
this reason, opportunities for unmediated embodied activities become a right to the 
city – one that urban and mobile technologies ought to acknowledge and support. 

Finally, a lasting design responsibility rests on the scholars, designers and devel-
opers that shape these emergent technologies. More than a century ago, H.G. Wells 
was mindful of the fact that all potent creations are “liable to abuse”. He concluded 
his New Accelerator (1901) with the protagonist determined to put the elixir on the 
market, dismissing any ethical concerns simply with “as for the consequences – we 
shall see”. Such attitudes found a literal reincarnation in Silicon Valley’s notorious 
“move fast, break things” mantra that produced our current devices. Yet, to build a 
better media ecology for our extended cognition, we need tools that are designed 
proactively, that respect our needs and weaknesses instead of mining them. Even 
though noteworthy critical initiatives may have recently emerged from the bottom 
up, the tech industry itself needs a reform so radical and thorough, it could arguably 
uproot its current business models. As for the consequences – we shall see.

The following vignette presents my second speculative device. It is a wearable 
that helps individuals harness their focused attention by making them conscious of 
their personal distraction patterns. 
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Fig.37. 
Detection of ‘text-neck’ position.

In a hyperconnected world where the extended mind is perpetually tempted to 
escape elsewhere, being able to keep it here, now becomes an invaluable skill. 
Recently, some tech giants responded to demands for less distracting and addicting 
interfaces with rather cosmetic adjustments and banal self-help advice. Along the 
same lines, ‘mindfulness’ apps and website-blocker plug-ins surrender more author-
ity to our tech, essentially outsourcing our self-control to the very same tools that 
challenge it. Yet, we can start working on our techno-mediated habits the moment 
we become fully aware of them. 

Detext is a wearable device that attempts to situate one’s attention to their imme-
diate surroundings and their own body. Addressing the problematic habit of using 
handheld devices while on the move, it helps wearers develop an empirical sense of 
media literacy, namely an understanding of “when not to use technology, as well as 
how to use it” (Turkle 2011, 331). 

Detext’s role is twofold. First, by regulating screen-borne distractions, it redi-
rects one’s attention focus to the physical space and any refreshing observations or 
activities it may hold. Thus, it reframes the city as a potentially restorative environ-
ment. Secondly, it addresses one of the physical ways habitual distractions shape our 
body, such as a new kind of spine ailment that physicians have recently identified. 
The ‘text-neck’, as it is called, is the persistent neck and upper back pain that phone 
users often suffer from.

Fig.36. 
Detext lifts the wearer’s chin thanks to the  
geometry of its three-dimensional air chambers. 
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Fig.38. 
Inflation disrupts one’s distracted state by  

establishing an upright pose.

Sensing

Wrapped loosely around one’s neck, Detext is a stylish collar that senses the direc-
tion of one’s visual focus according to its compression. When the wearer is using a 
handheld device, an embedded flex/bend sensor measures the angle between one’s 
jaw and neck (fig.37). When paired with the device in use, it could also use its loca-
tion-tracking feature to identify the user’s mobility status.

Actuating

If one is looking downwards for more than a minute while on the move, chances are 
they are walking, or worse, driving while distracted. In such cases, Detext inflates 
gently, giving the wearer a literal ‘heads-up’ by pushing the chin upwards (fig. 30). 
Apart from interrupting one’s distracted state, it also corrects poor posture and 
provides support. 



Fig.39. 
Storyboard for Detext.
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5.3.3. Ep03.  Personal atmospheres

The story of air as a spatial agent is inarguably as old as architecture itself. However, 
it was roughly around the turn of the 20th century, when air became either a health 
hazard or a scarce resource, that its management took a shape still recognizable 
today. Modernism addressed the problem of bad air at every scale – from the urban 
atmosphere, blackened by coal combustion, down to the gloomy, aging home inte-
riors and their stale, stuffy air. In addition to the elements, the environment bore the 
airborne repercussions of human activity, rendering public health an urgent matter 
of concern. Architects responded to this call to arms with a formal language of ‘hard’ 
boundaries – occasionally combined with systems engineering. 
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Fig.40. 
The Larkin administration building by Frank Lloyd 
Wright (1906), ventilation diagram [detail]. 

For instance, these principles are expressed in Frank Lloyd Wright’s renowned Larkin 
administration building (1906) in an exemplary manner: 

 “The Larkin administration building was a simple cliff of brick hermet-
ically sealed (one of the first ‘air-conditioned’ buildings in the country) 
to keep the interior space clear of the poisonous gases in the smoke 
from the New York Central trains that puffed along beside it” 

- Frank Lloyd Wright, An Autobiography (1943), p.150

The building’s envelop was conceived as a filter that mediated between the exter-
nal, hostile environment and the indoor atmosphere. Its imposing façade articulation 
was a result of an ingenious interplay of form and function that Wright, unlike his 
peers, thought of as one thing (Wright 1953, 296). In his memoir, Wright described 
achieving the resolution of the building’s structure in relation to the heating and 
ventilation systems as a eureka moment (1943, 150). Tellingly, air circulation played 
such an important role in this ambitious building, that its airflow diagram was almost 
readable on its massing and brickwork (fig.40). 

Bad air was pulled through the top of the corner towers (1), already a lot higher 
than the heavily polluted street level, and into the basement, where it was purified 
and heated. Then, the conditioned air would reach the interior hollow brick grilles 
(5) through ducts (2) which, grouped with other utilities (3,4), formed the distinct 
vertical extrusions of the façade. The result was a controlled, air-conditioned environ-
ment whose spatial and service qualities were mutually constitutive. Impressed by 
this rigorous solution, Reyner Banham crowned Wright as the rightful first master of 
“the architecture of the well-tempered environment” (Banham 1969, 70). Wright’s 
environmentally regulated system became a prototype of efficiency and productivity 
for many that followed. 

In the 1920’s, the conception of air as a manageable medium informed spatial 
production in practical, as well as social means. In the name of a healthier lifestyle, 
the modern architectural vocabulary came to embody a societal desire for purity of 
body and mind. For instance, iconic modern elements that spread throughout central 
Europe, such as flat roofs, balconies and garden terraces, originated in southern 
climates and were thought to help limit airborne diseases and alleviate respiratory 
conditions (Campbell 2007). Along with making a bold aesthetic statement, the typi-
cally modern minimal, white, unadorned and open-plan interior was also aspiring 
to be hygienic, odorless and well-ventilated. At the time, fresh air and sunlight were 
even considered to possess healing properties. Thus, the pursuit of mental and bodily 
health through the design of environments became a self-evident responsibility for 
modern architects. 

Summarizing the above, it can be argued that the main reasons behind this 
modern shift in architecture’s environmental practices were either instrumental (i.e. 
efficiency, performance, profit), or health related (i.e. hygiene, self-care, comfort) and 
often imbued with a sense of social duty. In practice, it cemented the line between 
interior and exterior environments even further, echoing the age-old dichotomy 
between ‘hard’ aspects of space (such as form and structure), and ‘softer’ ones 
(from airflow to social interactions). Conventional design processes would generally 
disregard ‘soft’ spatial aspects and the services that sustain them, as if they were 
of secondary importance to their containing envelope. Ironically, the International 
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Fig.41. 
The environmental gradients of the campfire:  

[1] zone of radiant heat and light and  
[2] trail of smoky, warm air (Banham 1969).. 

Fig.42. 
As the un-house of the modern nomad,  

The Environmental Bubble was essentially a 
“transparent plastic bubble dome inflated by 

air-conditioning output” (Banham 1965). 
Illustration: François Dallegret. 

Style normalized the concealment of the very technological infrastructure that made 
it possible. 

Yet, sophisticated infrastructural flows, from air-conditioning and ventilation to 
plumbing, constituted the backbone of modern architecture. In his rigorous book 
titled The Architecture of the Well-Tempered Environment (1969), Banham delineated 
the architectural relevance of environmental technologies through numerous case 
studies, essentially tracing, amongst other things, a material history of our relation-
ship to air. Particularly relevant to this work are the ways in which these technolo-
gies, along with techno-cultural transfers from other fields (such as media and space 
travel), crosspollinated the architectural discourse with desires for ephemerality, 
mobility and adaptability, essentially shifting the design focus towards those previ-
ously neglected ‘soft’ spatial aspects. And this is also a tale of how space became 
wearable again. 

Throughout his work, Banham argued that the origin of environmental control is 
twofold. The first approach, the structural one, is to construct a fixed, stable shelter 
to shield oneself from the natural environment, which is the foundation of archi-
tecture as we know it (Banham 1965, 112). The second approach, the power-based 
one, concerns localized, ephemeral interventions, such as lighting a campfire (fig.41). 
Comparing the two of them, the campfire generates a relative gradient of services 
and affordances that “ground-anchored homes” (Banham 1965, 111) simply cannot 
offer. In his analogy, the electromechanical systems that informed and sustained 
modern architecture were direct descendants of the power-based solution. Building 
envelopes seemed as environmentally limited remnants of the structural solution.

Banham’s provoking argumentation sought to redefine space-making in much 
broader terms through probing into architectural practice. For instance, he wrote that 
the introduction of ‘plug-in’, self-contained air-conditioning units in the mid 1950’s 
marked a milestone in architectural history because it facilitated mobile dwelling. 
Thanks to the “total control of the atmospheric variables of temperature, humidity 
and purity” that these units provided, it was suddenly possible “to live in almost any 
type or form of house one likes to name in any region of the world that takes the 
fancy” (Banham 1969, 187). As a result, his Environmental Bubble (1965) extrapo-
lated his argument that technological systems were more indispensable to modern 
life standards than the fixed envelope that contained them (fig.42). 
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Furthermore, the appropriation of technologies outside the typical architectural 
arsenal generated new spatial schemes characterized by ephemerality, mobility and 
adaptability. As ‘plug-in’ components and kits-of-parts were hailed for their ability 
to generate spontaneous spatial situations, hard enclosures were often replaced 
by skin-like membranes that achieved maximum impact with minimum means by 
harnessing the potential of air as a spatial medium. Inflatable structures accentuated 
the architectural role of environmental technologies by reversing the formal relation-
ship between ‘hard’ and ‘soft’ spatial aspects. Instead of being passively contained 
within a preexisting rigid envelope, conditioned air became the enabler of dynamic, 
pliable and ephemeral spaces. Pneumatics had already been around for a while, 
but especially after the 1960s they escaped their strictly utilitarian connotations to 
become, together with other technological innovations, symbols of free movement 
and self-determination in the collective imagination.

“We should be sufficiently at ease with our basic kit of mechanical 
parts (as much at ease as Frank Lloyd Wright in 1910) to reverse the 
reflexes conditioned into us by the Masters of the Twenties and stop 
overvaluing such concepts as the norm, the standard, the maison-type, 
the more so since we now dispose of sufficient technology to make any 
old standard, norm or type habitable anywhere in the world.” 

 
- Reyner Banham, The Architecture of the Well-Tempered 

Environment (1969), p.288, [my emphasis]

Indeed, “anywhere in the world”; the same year the above lines were written, 
man walked on the moon. The so-called Space Race was a catalyst for the architec-
tural discourse – both pragmatically and conceptually. First, many design solutions 
made for space exploration were later adapted and commercialized, accelerating the 
miniaturization of technology that made kits-of-parts commonplace. 

Kits-of-parts: Similar needs, different ‘space’. 
Fig.43. 
A space-walker’s portable life support system. 
Courtesy: United Technologies Aerospace 
Systems.
Fig.44. 
The electromechanical systems that support 
modern life standards (Banham 1965) [detail]. 
Illustration: François Dallegret. 
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11 Manaugh, G. (Interviewer) & de Moncaux, N. 
(Interviewee). (2011). Spacesuit: An Interview 

with Nicholas de Monchaux  
[Interview transcript]. Retrieved from: 

http://www.bldgblog.com/2011/04/space-
suit-an-interview-with-nicholas-de-monchaux/

Secondly, the spacesuit was inherently architectural because it created a wear-
able micro-atmosphere that rendered an extremely hostile environment inhabitable. 
However, as outer space is the diametrical opposite of our space, to traverse the 
former we are fully dependent on technological mediation11. That was an unprece-
dented design challenge. Yet, as Nicholas de Moncaux (2011) delineated, the Apollo 
spacesuit was just an elaborate piece of clothing – manually produced by Playtex, 
an underwear manufacturer – and this is precisely why it worked so well. Notably, 
Playtex’s prototype followed a principle of ‘soft adaptation’, as opposed to the hard, 
military suits of its competitors. Comprised by as many as 21 layers and tailored to 
the wearer, it provided incomparable sense of comfort and freedom of movement. 
Unsurprisingly, softer suits interfaced better with the body. 

Overall, the Apollo spacesuit was a complicated device that not only preserved, 
but also extended human capabilities in space. In retrospect, the Space Race was a 
groundbreaking, cross-disciplinary study on the limitations of the human body (de 
Moncaux 2011) – but also a quest on how to complement them. In Banham’s terms, 
the Apollo spacesuit was a perfectly hybridized ‘power-based’ solution. 

However, nothing exists in a vacuum – not even spacesuits. As every potent 
creation is an assemblage of precedents, the Apollo spacesuit was “made out of a 
flight suit, a Goodrich tire, a bra, a girdle, a raincoat, a tomato worm”11. Similarly, the 
techno-cultural transfers of the Space Race to the fields of architecture and urban 
design were plenty. In fact, after the Apollo program ended, many NASA engineers 
took jobs in urban administration to solve the problems of American cities through 
cybernetic principles, albeit without much success11. In fact, bottom-up, open-ended 
interpretations of the Apollo mission were much more imaginative and influential. 

Archigram produced exemplary speculative work along these lines, proving 
that every new technology has an architectural relevance. All group members were 
impressively fluent with ‘soft’ spatial schemes – from pneumatic structures to pop-up 
scaffoldings with plug-in components – which they used to question the profes-
sion’s modus operandi. In their pursuit against ‘hard’ architectural boundaries, they 
explored the affordances of inflatable membranes as the minimum spatial gesture; 
an environmental totality so delicate, it was almost non-existent (Sadler 2005, 114). 
For instance, Cushicle/Suitaloon (1966) by group member Michael Webb was a kind 
of nomadic equipment for the exploration of ‘spaceship Earth’ – designed not as 
a survival apparatus, like the Apollo spacesuit, but more as a platform of modern 

Fig.45. 
Detail from Archigram’s Timeline. 

An ode to the ‘wearability’ of space.
Fig.46. (right) 

Cushicle and Suitaloon by Michael Webb  
[speculative fiction].

Fig.47, 48. (below) 
Suitaloon [built prototype]  

worn by David Greene in 1966.  
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Personal atmospheres. 
Fig.49. (left) 
Magic Carpet and Brunhilda’s Magic Ring of Fire 
(1968) by Michael Webb.
Fig.50. (above) 
Local Warming (2014) by Carlo Ratti.

techno-mediated pleasures, like Banham’s Environmental Bubble. Designed a year 
after the latter, it consisted of the Cushicle (which stood for CUSHion and vehICLE), 
a mobile core that provided comforts of the modern living room, and Suitaloon, a 
second-skin wearable membrane (fig.46-48). To create a personal atmosphere, the 
wearer would ‘shed’ and then inflate the membrane. 

This was as intimate as the architectural ‘skin’ could ever be with the human body, 
seemingly alluding to the textile origins of architecture, as expressed in the work of 
Adolf Loos (1897) and Gottfried Semper (1851). In the absence of hard envelopes, 
it becomes clear that the production of space is closely tied to the body. Much like 
the Apollo spacesuit, the Suitaloon was a portable environment; clothing and archi-
tecture at once. 

Archigram achieved ultimate dematerialization with Webb’s Magic Carpet and 
Brunhilda’s Magic Ring of Fire (1968), a speculative project that had absolutely no 
enclosures (fig.49). It created a cluster of warmth that suspended the body in mid-air, 
through air blown in varying pressures and directions from below (Sadler 2005, 117). 
In response to the body’s movement and posture, the field of ‘air pixels’ shaped a 
cocoon of thermal comfort. 

Unfortunately, Webb’s project was not realized. In the past few years, however, 
Carlo Ratti has been experimenting with adaptable personal atmospheres within 
MIT’s Senseable Lab. For instance, in Local Warming (2014), motion sensors were 
used to direct beams of infrared radiation towards people that were on the move 
below (fig.50). Dynamic thermal comfort zones were generated according to human 
presence, cutting down on heating costs dramatically. In a sense, it was a prag-
matic system of environmental technology, similar to those that were the subject of 
Banham’s practical genealogy. 

To conclude, although power-based solutions seem to be the typological opposite 
of structure-based ones, they are nonetheless compatible with certain infrastruc-
tures. The provision of a scaffolding that anticipates interactions, or is open to spon-
taneous reappropriation, is key to the production of spaces that are fit for human 
activities. As it was shown, environments can be made suitable for humans in a 
number of non-architectural ways. In the utmost immaterial approach to space-mak-
ing, as explored in the last couple of projects, space was produced through syner-
gies between the scaffolding and the body in motion. In fact, when services become 
ambient, ‘soft’ spatial aspects can emerge from the very act of walking. 

The following vignette presents the third and most wearable of my speculative 
prototypes. Intended to be worn outside ‘hard’ urban envelopes, it is an apparatus 
for the formation of personal atmospheres through walking as a spatial practice. It 
informs the wearer’s urban experience on the basis of an invisible, yet ubiquitous 
environmental aspect – that of air pollution. 
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5.3.3.1. AIRBORNE
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Fig.51, 52. 
Airborne was initially designed as a simple 
waist belt. This solution was rejected, because 
it proved to be too bulky and heavy, causing the 
wearable to fall out of place during walking. 

Fig.53. 
The sensors of the final prototype.

As the provision of well-tempered environments remains architecture’s lasting social 
responsibility, air-conditioned spaces have become our natural habitat. However, 
most of us are unaware of what exactly is in the air we breathe when we traverse 
our congested and polluted megacities. 

Far from representative of one’s own exposure to harmful particles, municipal air 
quality data are usually collected by sensors that are sparsely distributed through-
out the city and installed much higher than street level. Also, such low-resolution 
remote monitoring does not account for the numerous situated and dynamic envi-
ronmental parameters that contribute to the ‘soft’ spatial aspects of urban places. 
Airborne changes our moving bodies’ relationship to the city by infusing our direct, 
unmediated spatial experience with real-time feedback on the air we breathe. Thus, 
it presents air pollution not as a solely environmental problem, but rather as a wider 
cultural issue. 

Airborne informs one’s environment through the minimum means of discreet 
embodied notifications, upon which the wearer may decide to act or not. No enclo-
sures are needed here – one’s immediate environment is conditioned by the body’s 
free movement. As it was shown, sometimes a piece of clothing or a kit-of-parts is a 
far more direct, readily-employed and viable approach to space-making, as opposed 
to redesigning existing envelopes and infrastructures. 

Sensing

Airborne becomes a necessary extension of the respiratory system within envi-
ronments of extreme air pollution. As a ‘personal exposure monitoring’ device, 
it features a compact air quality sensor that picks up the levels of Volatile Organic 
Compounds (VOC) and other gaseous pollutants. The sensing module is secured at 
the front side of the wearable’s cross-body strap to ensure that outerwear will not 
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Fig.54, 55. 
Thanks to silicone’s material properties, Airborne 

fits a variety of body types and sizes. The  
cross-body strap adds comfort and stability, 
making the wearable suitable for outdoors  

walking and exercising.

interfere with the readings (fig.53). In addition to that, Airborne tracks the respira-
tion of the wearer through an embedded piece of conductive fabric. The breathing 
pattern is identified through the expansion and contraction of one’s chest, which 
influences the conductivity of the soft sensor. 

Actuating

If the pollution level exceeds certain safety thresholds, the wearable’s belt inflates 
momentarily and restricts one’s diaphragm, the primary muscle of respiration. In 
doing so, Airborne prompts its wearer to either move to another part of the city or 
consider getting indoors. 

Research has shown than when we find ourselves in heavily polluted environ-
ments, it is safer to leave them slower than faster – even if it takes longer to do so. 
If we instinctively run or stress about the situation, we will eventually inhale more 
harmful particles. For this reason, as soon as Airborne identifies air pollution, an 
additional function gets activated. The current breathing pattern is tracked to deter-
mine whether hyperventilation occurs, in which case Airborne pulsates in a normal 
respiratory rate as a reminder to slow down.

To conclude, Airborne extends the sensory apparatus by translating environmen-
tal data into a sensation that the respiratory system can understand. Through walking 
as a spatial practice, a series of situated, experiential gradients are assembled into 
the one’s own map of the city. Air quality becomes an embodied urban experience 
for citizens in search of places where they can breathe easy. 



Fig.56. 
Storyboard for Airborne.
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5.3.4. Ep04.  Meet the Other: Vertical Encounters 

In the last couple of decades, the advent of mobile computing and social networking 
services has changed the way we meet and socialize in urban space. Due to the extent 
that our networked devices mediate our daily social exchanges, many scholars argue 
that online and offline social life should no longer be examined separately from each 
other. As we switch effortlessly between the two, the line between online and offline 
sociability fades. To describe this hybrid condition, Turkle used the term multi-lifing 
– or, as one of her study participants dubbed his seamlessly twofold reality: life mix 
(Turkle 2011, 160).  For better or for worse, the way we perceive ourselves as individ-
uals and members of society is conditioned by the specifics of our personal life mix. 
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12 Dredge, St. (2014, June 30th). How Does Face-
book Decide what to Show in my Newsfeed?. 
The Guardian. Retrieved from: https://www.
theguardian.com/technology/2014/jun/30/face-
book-news-feed-filters-emotion-study

13 Data Selfie (2016-2018) was developed by 
Hang Do Thi Duc in collaboration with Regina 
Flores Mir and Leon Eckert. It reverse-engineered 
Facebook’s predictive algorithms by analyzing the 
website’s rendered front-end (as it appeared in 
the browser window), in combination with the 
user’s ongoing activity patterns. More details 
on how Data Selfie worked are available here: 
https://dataselfie.it/

The Data Selfie dashboard featured a color-
coded overview of one’s latest Facebook activity, 
in addition to a variety of psycho-demographic 
predictions, such  (fig.57) as an analysis of one’s 
personality traits and (fig.58) political affiliations. 

However, virtual social domains are not replicas of public spaces, as they rest 
on different ideological and infrastructural frameworks. As a result, our social expe-
riences in physical and virtual space are usually not perceived on equal terms. For 
instance, the way we think about the concept of difference depends. In a physical 
public space which operates on socio-cultural grounds, accumulated difference 
creates diversity and variety of choice. Yet, in a virtual realm engineered around 
communication efficiency and personalization, accumulated difference (that is other-
wise productive of information) could also be perceived as noise. Our interpretation 
of difference as ‘choice’ in the physical or ‘noise’ in the virtual might relate to how 
the two realms present information – namely, their antithetical resolution and pace, 
as McCullough (2013, 8) has argued. And it might also have something to do with 
our cognitive abilities. We are accustomed to filtering out irrelevant information 
when engaged in high-resolution, low-pace environments – but not quite the oppo-
site, hence the stress and distraction that a superabundancy of virtual information 
may cause.

To regulate information overflow, Google and most online search engines use 
filters. Their efficiency lies in optimizing search results to accommodate the limited 
time and attention resources of the user. Yet, on what criteria is information deemed 
relevant or redundant? There is a common misconception that information technol-
ogies are inherently neutral, rational, and just. Sophisticated digital tools are often 
taken ‘at interface value’, while their computational complexity remains hidden. In 
the background, algorithms make elaborate choices, such as which data to collect, 
how to correlate and interpret them, and what kind of actions to extrapolate. Yet, 
as everything manmade, algorithms are assemblages of judgements that are contin-
gent, subjective, and potentially biased.

In addition to search engines, all major social networks use predictive analyt-
ics to curate their content according to users’ tastes. These are extrapolated from 
past activity on the platform, quantified according to various factors, such as the 
frequency, quantity and kind of engagement with other users or entities12, to name 
but a few. To raise awareness about how the tech industry mines our digital footprint, 
Data Selfie13, an open-source extension for Chrome, ran a similar but transparent 
simulation of predictive analytics (fig. 57, 58). 

Using machine learning algorithms and natural language processing, it parsed 
Facebook activity to gauge who the person behind the account really is. Over time, it 
showed how something as seemingly trivial as one’s social media habits gets analyzed 
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14 Gottfried, J. & Shearer, E. (2017, September 
7). News Use Across Social Media Platforms 2017. 

Pew Research Center. Retrieved from: http://
www.journalism.org/2017/09/07/news-use-

across-social-media-platforms-2017/

and assembled into an uncannily accurate data portrait – in response to which the 
entire experience on the platform, from its newsfeed to its targeted ads, gets person-
alized. 

Even with this rudimentary insight into how personalization algorithms work, one 
may begin to train them, either by solidifying their homogeneous virtual comfort 
zone even further, or by deliberately diversifying their activity to expand their reach. 
In some platforms, users can disable some personalization features that are on by 
default. Yet, is it possible to opt-out of the personalized web completely, without 
becoming a luddite? For the moment, it seems unlikely. Even if we browse in incog-
nito mode, use search engines that do not collect any personal data, disable the 
algorithmic newsfeed feature on our social media accounts, or delete them alto-
gether, one thing is for certain; unless we claim our ‘right to be forgotten’, our data 
portraits are here to stay.

And so are their implications. The personalization of online content through 
opaque algorithmic processes has social and political side-effects. Digital natives, 
namely people that grew up connected to the Internet, use social networking plat-
forms not only to stay in touch, but also to inform themselves. Many seem to have 
placed an unfounded amount of trust on their algorithmic newsfeeds, assuming that, 
“if news is important, news will find me”14 . Worse, this trend is not exclusive to digital 
natives. According to a 2017 survey, two-thirds of Americans consume news from 
their social media platforms . While our news diet gets conveniently tailored to our 
taste, we find ourselves in a virtual ‘echo chamber’ – a familiar place that reflects our 
habits and reaffirms our beliefs. Adding to the growing criticism, Eli Pariser (2011) 
delineated the information calamity such personal ‘filter bubbles’ create, as well as 
their socio-cultural cost. He identified a couple of perceptual dangers afoot (Pariser 
2011, 10-11). First, each person is alone in their bubble, which erodes a socially 
important common ground – that of shared experience. Secondly, the bubble is virtu-
ally invisible. It has neither distinct boundaries, nor substantial control settings to 
tinker – such as those that the Daily Me concept newspaper imagined (Negroponte 
1995, 154), sparking the discussion on content personalization in the 1990s. Finally, 
no one should wish for a bubble. It might feel as convenient and comforting, but in 
the long run it skews our sense of what is important, true and possible by insulating 
us from different perspectives. In Pariser’s words: 

 “In the filter bubble, there’s less room for the chance encounters that 
 bring insight and learning. Creativity is often sparked by the collision  
of ideas from different disciplines and cultures. (…) If personalization 
 is too acute, it could prevent us from coming into contact with the  
mind-blowing, preconception-shattering experiences and ideas that 
 change how we think about the world and ourselves.”

- Eli Pariser, The Filter Bubble (2011), p.13

However, people’s preference to dwell in familiar, controllable microcosms is a 
phenomenon as old as social hierarchies themselves. The urban fabric was often 
woven with segregative threads to keep ‘otherness’ at bay. Today, their algorith-
mic equivalents fragment the Internet – once envisioned as a boundless field of 
socio-cultural freedom – into personal ‘filter bubbles’. And their ‘soft’ spatial effects 
are already apparent in the ways we socialize and act in public space. Taken to their 
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Mobile media have updated our code of conduct 
with hybrid behavior patterns, such as (fig. 59) 
the comforting ‘security blanket’ that kills time, 
or (fig. 60) the gesture of ‘halfway courtesy’ that 
accommodates brief, casual social interactions 
(Nova et al. 2012). 

extreme, the promises of certain location-based media could mean that “urbanites 
will never have to leave the comfort of being surrounded by like-minded people” 
(de Waal 2011, 193). For example, search-and-discovery apps like Foursquare might 
enable a gradual social homogenization of urban places by algorithmically suggesting 
them as destinations only to specific kinds of audiences. This is only one of the ways 
‘filter bubbles’ might cross over to the physical realm, at the expense of serendipi-
tous encounters and social diversity. 

On the other hand, other types of personal ‘bubbles’ already populate public 
space – and they have little to do with personalization algorithms. Instead, they are 
enabled by our devices as tangible objects, or rather, as social signifiers. For instance, 
being perpetually distracted by one’s phone in public is not only socially acceptable, 
it has become socially appropriate. A behavior that used to be merely tolerated a 
couple of decades ago is now completely normal. And as previously explicated in 
the second episode, we are less likely to interact with strangers when our atten-
tion is fully absorbed into a hand-held screen. In fact, we might even prefer not to, 
feeling we have more useful or interesting things to do than small talk (fig.59). As a 
result, phones communicate a preoccupation much deeper than, for example, print 
media do. Coupled with a pair of earbuds, phones establish a semiprivate sphere that 
“grants the wearer a certain amount of social license, enabling one to move through 
the city without necessarily getting too involved and, to some extent, absolving one 
from responsibility to respond to what is happening around him or her” (Shepard 
2011, 24). Notably, the personal ‘bubble’ possesses various degrees of permeability. 
For example, in case of an unexpected encounter, the wearer might choose to pay 
partial attention by removing only one of the earbuds (fig. 60). 

This gesture of “halfway courtesy” (Nova et al. 2012, 95) is part of an evolving 
techno-social etiquette that allows for the emergence of semiprivate spheres in 
public space. One of the reasons behind this cultural phenomenon might be a sense 
of escapism from socially uneasy everyday moments. Alluding to Thoreau’s self-exile, 
Turkle argued that these techno-mediated habits produce a “Walden 2.0” (Turkle 
2011, 275), an instant emotional refuge from the real-time social expectations of 
our hyperconnected society. Worse, our personal ‘bubbles’ might engender the 
assumption that, it is not worth bursting them to interact with strangers in public if 
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there is nothing foreseeably ‘useful’ to be gained. This couldn’t be further from the 
truth, for as Martijn de Waal (2011, 191) explained, the very ‘publicness’ of space is 
enacted through an active symbiosis with the Other: 

“The quintessential characteristic of urban life, as urban theory since 
Simmel has pointed out, is that urbanites are to live together with 
strangers who not only will remain strangers but may also have a 
completely different outlook on life. Yet somehow, all citizens have to 
find a way to work things out.” 

Public space is the common ground where everyone’s differences converge, 
and this dynamic multitude of backgrounds, needs and interests is precisely what 
produces its public function. Hannah Arendt believed that democratic societies 
depend on the performance of human plurality (Arendt 1958/1998, 7). Underlying 
the participatory and confrontational nature of public life, she noted that “practi-
cal politics” are collectively produced and negotiated, and that “they can never lie 
in theoretical considerations or the opinion of one person” (Arendt 1958/1998, 5). 
For this reason, any condition that fosters homogenization or segregation is directly 
undermining the democratic momentum of the multitude – which is by definition 
“not a uniform entity such as a class, a nation, or a mass” (Böhlen & Frei 2010, 14). 

In this light, the argument against web personalization rests on the principle that 
difference is a relation; a crucial socio-political adhesive that enables civic discus-
sion. Yet, it only functions as such when individuals meet and negotiate. Therefore, 
by keeping opposed interests unrelated to each other, ‘filter bubbles’ threaten to 
debilitate democratic processes. 

In the past decade, the rise of powerful networked movements is a proof that, 
at least for the moment, the potency of the Internet as a political tool can hurdle 
the implications of its personalization. Notably, online platforms allowed for new 
kinds of social exchange and political action to emerge from the bottom up. Their 
first ingredient is lived experience, which is no longer confined to the private sphere. 
When “private matters take on public relevance” (Böhlen & Frei 2010, 17), they can 
evolve into a call for action. Online, one voice can reverberate and join others across 
the network, empowering underrepresented members of society and citizens of 
non-democratic regimes to self-organize and demand their dues. And this is where 
the second ingredient lies. The expanded public sphere that online forums enable 
is “no longer based on bringing people with different backgrounds and opinions 
spatially together (as in coffeehouses or town squares), but on the organization of 
publics around particular issues of concern” (de Waal 2011, 190). 

This means that the negotiation of differences between participants in public 
space is no longer a prerequisite for socio-political action. Instead, this ‘augmented’ 
grassroot activism is assembled using digital tools and then manifested as an ad-hoc 
event under an umbrella cause. As a result, networked publics have the potential to 
be a lever of social change towards more participatory forms of governance. 

Networked publics pose new challenges to our expanded public sphere. Their 
techno-mediated agency may spread like wildfire, but its momentum is much tougher 
to sustain. One potential weakness might be that Internet-fueled movements are 
so absorbed in the pursuit of the common goal, that harnessing the power of their 
social diversity comes second. In this light, the function of public space as a field 
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where differences converge remains key to networked publics. Another problem is 
that networked protests are vulnerable to disruptive interferences, from Internet 
shutdowns to misinformation and distraction. What happens when the same algo-
rithms that are used to personalize our web experience are also filtering our access to 
significant socio-political information? Also, as we become increasingly conditioned 
by our virtual comfort zone, how do we engage with social diversity and political 
action in public space?

 
Networked publics, as ad-hoc, cause-driven and hyperlocal social bodies, produce 

an expanded public sphere that is quite different from Arendt’s enduring, confron-
tational and situated one. Yet, the two are not necessarily mutually exclusive. The 
following vignette imagines a post-smartphone device which reappropriates the tools 
of the former to reactivate the latter as a hybrid social space. 
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MEETSPACE
5.3.4.1. 
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Fig.61,62. 
This smartphone-based solution was rejected. It 
would have been probably more distracting than 
helpful in starting a spontaneous social exchange.

Fig.63. 
Meetspace in an inflated state. 

The inconvenient truth about the Internet is that it didn’t quite live up to its utopian 
vision as the most transparent information resource in all of history. When our web 
experience is catered to fit our approximate data doubles, it becomes increasingly 
unlikely to encounter content that could challenge or diversify our belief system and 
sense of self. And what is worse about this feedback loop of self-affirmation is that 
we are rather unaware of the complexity that is being filtered out. In fact, our ‘filter 
bubble’ may present us with so interesting and sophisticated content, that we often 
deliberately contribute to its further refinement.

Besides compromising people’s access to a shared pool of information, person-
alization algorithms are also influencing the ways in which we encounter others 
in virtual space. For instance, we may notice that friends or acquaintances with 
whom we don’t generally interact or agree, tend to appear less on our social media 
newsfeeds. At the same time, whenever social differences arise online, they seem 
definitive, unnegotiable and unsurmountable, as if blown out of proportion. Think 
of phenomena such as cyber-bullying, how easily an online discussion can derail or 
how effortlessly normal it is to ban or block other users from our virtual microcosm. 

This is thankfully not the case in meatspace, and for a few good reasons. For 
example, as individuals we are implicitly shaped by our exposure to difference. In this 
light, the relational nature of identity gets compromised in the absence of the Other, 
impoverishing our self-awareness, but also our ability to empathize and act together. 
If our online activity is algorithmically compiled into data portraits, how can we use 
them in reverse to burst the ‘filter bubble’ they condition and engage with the Other 
in person? Meetspace is a device that offers a body-based mismatch-making service. 

Sensing
Meetspace was originally designed as a smartphone case (fig. 61, 62). The decision to 
move towards a lighter wearable prototype did not only untie the wearer’s attention 
from the hand-held screen, but it also kept the hand itself open to potential greeting 
gestures. For this reason, Meetspace’s unorthodox ‘social search’ service is based 
on a tangible interface that wraps around the hand. 

Meetspace uses an RFID identification system. Some passive RFID tags can be 
scanned (within a range of near contact and up to roughly 25 meters). They can store 
information and trigger simple pre-stored actions without need for a power supply, 
which makes them ideal for wearable applications. Each glove features an embed-
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Fig.64. 
Before the handshake, the wearables deflate 

each other to make room for the stranger’s hand.

ded RFID tag15, linked to the wearer’s online data portrait. When worn in public, 
Meetspace scans the wearer’s immediate proximity for people who are significantly 
different from oneself. When two gloves detect each other’s presence, they auto-
matically initiate an external, online process of comparison between the linked data 
portraits. 

Actuating 

When owners of data portraits far different from our own are identified, Meetspace 
acts as a sort of ‘diversity sensor’ and informs us of their presence through a tangi-
ble notification. The glove’s inner side inflates (fig.63), alluding to the sensation 
of another hand in ours during a handshake – the shared, courteous gesture that 
symbolizes the beginning of a personal relationship.

Meetspace intends to act as an ice-breaker for spontaneous, one-on-one social 
encounters which are often intimidating to initiate with complete strangers. In 
this light, Meetspace is a device that may serve as a conversation starter, updating 
our code of conduct accordingly. However, whether a conversation will eventually 
happen or not is entirely up to the people involved. Will they grab the opportunity to 
meet someone with a radically different background and outlook on life – someone 
they would probably never have been exposed to within their ‘filter bubble’? Is the 
prospect of an unpredictable, open-ended conversation intriguing enough to make 
people leave their comfort zone in public space? 

If both strangers extend their hands, the RFID tags detect each other and deflate 
the gloves, allowing for a firm handshake to take place (fig.64). Yet, some people 
might choose to ignore the opportunity to socialize and walk away – but they will do 
so, being aware of the social diversity of the context they find themselves embed-
ded in. 

15 It needs to be clarified that the passive RFID 
tag used in this prototype is a placeholder. It was 
chosen for its small size and flexibility, but it has 
its limitations. Technically, it cannot perform as 
envisioned here, surely not without additional 

hardware support. In the future though, it is safe 
to assume that more powerful and independent 
RFID tags, able to switch between active/passive 
states and trigger more complicated actions, will 

be commonplace.



Fig.65. 
Storyboard for Meetspace.





This Page Intentionally Left Blank



71

5.3.5. Ep05. Networked intimacies 

“Technology proposes itself as the architect of our intimacies.” 
- Sherry Turkle, Alone Together (2011), p.1

As networked technologies dissolve privacy frameworks, they also further exterior-
ize one’s process of becoming a subject. The tethered life we lead reconfigures the 
ways we shape and express our identity, as well as our understanding of intimacy 
and solitude. At the same time, our devices themselves become increasingly near 
and dear to us, tightly entangled in the personal bonds they mediate and sustain. 
Philip K. Dick did not wonder whether humans dream of electric sheep; he already 
knew the answer. 

In fact, there are two kinds of dreams that govern our relationship with tech-
nology, as expressed through robots (Turkle 2011, 342). In the first one, they stand 
by our side, better companions than any human could ever be. In the second one, 
we hybridize with them by gradually assimilating bodily and cognitive extensions, 
a process that supposedly culminates in a moment of ‘singularity’. As products of 
distinct philosophical and theoretical frameworks, these dreams understand the rela-
tionship between human nature and technology quite differently. Notably though, 
in neither of them is the robot a mere tool for work in the narrow sense. Instead, it 
becomes an embodied system with the ability to feel. 
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Fig.66, 67. 
A conversation with ELIZA.  
Stills from Colorless Green Ideas (1995), the first 
episode of The Human Language series produced 
and directed by Gene Searchinger.

In our electric dreams, as much as in our everyday life, we develop a reciprocal 
coupling of sense and affect with our technologies. It soon becomes clear that the 
aforementioned ‘companion’ and ‘cyborg’ scenarios are unfolding at the same time, 
informing our social sensibilities. One of the most powerful examples of the former 
is that of ELIZA (1966), an early conversational program designed by Joseph Weizen-
baum at the MIT Artificial Intelligence Laboratory. Impersonating a psychotherapist, 
ELIZA would usually ask brief questions or make emphatic statements by rephrasing 
the user’s input. For instance, if someone referred to a dream they had, the program 
would respond with a question along the lines of: 

“What does that dream suggest to you? 
What persons appear in your dreams? 
Do you believe that dreams have something to do with your problem?”

- Excerpt from ELIZA’s script, from Weizenbaum J., 
Computational Linguistics (1966), p.44 

But there was something uncanny in the way Weizenbaum’s students conversed 
with the program. Turkle, who was one of them, recalls that as time passed by, the 
dialogue would often get more and more intimate (Turkle 2011, 23). Many people 
confided in ELIZA personal experiences, concerns, anxieties and hopes – some even 
asked to be left alone with it. Weizenbaum was taken aback by how his students 
willfully projected credibility and compassion on such a rudimentary program, 
despite knowing beforehand that it was not intelligent. In addition to that, he initially 
expected that as soon as the code’s limitations were exposed mid-conversation, 
ELIZA’s “aura of magic” would instantly collapse (Weizenbaum 1966, 36). Instead, 
the students remained intrigued. Wary of his creation’s potential for deception, he 
concluded that it “shows, if nothing else, how easy it is to create and maintain the 
illusion of understanding” (Weizenbaum 1966, 43). 

However, Turkle had a different take on the matter. She argued that the students 
were far from deceived and that they were deliberately using ELIZA as a platform 
of expression and introspection. Notably, some even adapted their responses to its 
limitations in order to extract more lifelike answers. To them, the program’s demysti-
fication did not expose a conversational dead-end, but rather a framework they could 
work with. This “ELIZA effect”, as Turkle (2011, 24) termed it, described people’s 
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eagerness to meet their non-human companion halfway, fascinated by its imperfect 
performance of intimacy and understanding. 

Appropriately, Weizenbaum’s ELIZA was named after the protagonist of Pygma-
lion (1913), a play written by George Bernard Shaw. The heroine, Eliza Doolittle, spoke 
a heavy dialect, but she reinvented herself when a professor of phonetics taught her 
how to use language ‘properly’, converse skillfully and pick up the high-class code of 
conduct. Although Mrs. Doolittle was a fast and talented learner, her coded doppel-
gänger was not. ELIZA was limited as an experiment exactly because it had no under-
standing of the meaning of the words it processed, nor did it store any of them for 
future reference; yet, a conversational program that can improve itself needs the 
ability to learn. The future ELIZA, Weizenbaum (1966, 43) argued, should be able to 
refer to an external pool of information and learn from it. Secondly, it should be able 
to learn from the process of conversation itself. This way, the program could develop 
its own skills further, but also form a knowledge of who its conversational partner is 
and personalize its responses. 

Today, we are still enchanted by the idea of technologies with social skills and 
their simulated capability to understand and relate. ELIZA’s highly sophisticated 
successors have entered our homes and we cannot resist chit-chatting with them. 
Virtual assistants such as Google Home or Amazon’s Alexa ‘know’ what they are 
talking about, using machine learning algorithms and the Internet as a reference. In 
addition to this, they analyze and learn from how people use them over time, check-
ing all of Weizenbaum’s boxes. Most importantly, we no longer interact with them 
through keyboards and screens, as with ELIZA or recent online chatbots. Through 
advanced speech technology, these voice assistants enable a more frictionless, 
embodied and personal relation to technology. 

Overall, voice-based Artificial Intelligence applications are designed to afford 
more intuitive and personalized interactions. Not only do they learn during usage, 
they are also thoroughly customizable. For instance, Alexa can be programmed to 
tell inside-jokes and pay personal compliments. For reasons of inclusivity, it is also 
fluent in a few languages and their dialects, but also accents. Imagine a warm voice 
that speaks English with an Indian accent16, filling your home and jokingly guiding 
you through a recipe – is this your friend, or an overly humanized operating system? 
Our voice assistants sound cocky and casual, but also speak as if they have a cultural 
heritage, or a background of immigration and adaptation. It is no longer enough for 
them to perform understanding and empathy – we would like them to have a person-
ality, an identity of their own.

Since speech is inarguably our most natural means of communication, it is no 
surprise that voice assistants have effortlessly found a place in our everyday life. Their 
potential to change our daily routines can be affirmed by what people ask them for. 
According to Amazon’s 2017 usage statistics, some of the most prevalent requests 
are along the lines of “Alexa, help me relax”17. If tens of millions of Alexas operated 
in the world by that time, then the vast majority of their humans were asking for 
advice on how to sleep better or meditate. Thus, it was only a matter of time until 
such a funny, relatable and caring voice assistant received marriage proposals18. Of 
course, people confessing their feelings to Alexa might as well be kidding, but they 
engage in a now mutual performance of pseudo-intimacy.
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A year before Amazon’s product was launched, Spike Jonze’s film Her (2014) illus-
trated our electric dreams of companionship quite gingerly (fig. 68, 69). It traced the 
emergence of an intimate relationship between a lonesome man and Samantha, his 
highly intelligent and affectionate operating system. Jonze’s extrapolation of human 
relationships into the not-so-distant future presents us with an emotional antihero – 
an author who writes heartfelt personal notes to strangers for a living, but is unable 
to communicate meaningfully with his own partner. As Samantha untangles his inner 
knots through conversation, we might witness what made Turkle uneasy to identify 
as the “deeper ELIZA effect” – it is less about an eagerness to talk to computers, and 
more about a reluctance to talk to people (Turkle 2011, 282). Thus, our collective 
dream of artificial companionship may root back to a discomfort with the complex-
ity of human relationships. 

One of technology’s most enduring promises is that of control, and we might be 
misusing it to attenuate the messiness of being with humans. On the one hand, the 
Internet is a haven of experimentation and self-expression, a virtual place largely 
free from real-life confrontations and negotiations. Many people find the solace and 
support they need online, especially those who feel lonely or marginalized. On the 
other hand, no matter how emotionally restorative these online exchanges might 
feel, they still are a form of controlled intimacy, one with moderate social expecta-
tions and consequences. 

This is also where the success of social media might lie. Through an endless feed 
of upbeat user-generated content, they create a sense of techno-mediated together-
ness: gratifying, on demand, but not too committing. For this reason, one of Turkle’s 
main concerns with social networks is that they can only produce weak social ties 
that “are not, in the end, the ties that bind” (Turkle 2011, 280). They may contribute 
to the periphery of our social circle, but rarely to its center. Online, we are in each 
other’s continuous partial company, but we remain acquaintances. And this might 
be all that our social networking platforms allow for – at least in their current form. 

It is widely considered that the ways we communicate are conditioned by the 
affordances of our media. For example, our prevalent texting and email culture 
tends to undermine nuanced meaning because it is geared towards rapid, light-
weight and efficient communication. In a sense, the text messages we exchange on 
our networked devices seem to be caught between the written and oral word, using 
conventions from both sides. As much as this makes it a flexible medium, it also is 
a recipe for misunderstanding. A polished email may often read as impersonal or 
contentious, whereas its author simply meant to keep it short and concise. 

Yet, texting and emailing remain our preferred means of communication for 

Fig.68, 69. 
Stills from Her (2014), directed by Spike Jonze. 
In this scene, the protagonist is woken up by 
Samantha. She is an advanced operating system.  
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two reasons. First, they are easier on our overburdened attention span, as we can 
attend to them quickly and whenever we choose. Secondly, they give us a sense of 
being more in control, both in terms of content, but also social exposure. Phone 
calls, for instance, are lately considered intrusive because they demand that both 
partners are engaged in the conversation simultaneously. One thing is for certain: 
our personal interactions are poorer without nuanced vocal cues, such as hesitant 
pauses, animated intonation and other mannerisms. Although we grapple with train-
ing our voice-based AIs to pick up on those cues19, we seem to underestimate their 
role in building more meaningful and intimate bonds.

The way our voice assistants and the so-called ‘smart home’ vision are marketed, 
summarizes another one of technology’s promises – that of leisure through control. 
In this corporate domestic model, our environment gets automatically well- 
tempered and our ‘life admin’ tasks take care of themselves, so we can finally sit 
back and orchestrate everything from the comfort of our ‘smart bed’. Subservient 
ambient technologies will curate our personal atmosphere according to our prefer-
ences for us, but without us. We only need to keep their control interfaces within 
reach while we dive into our pre-bed media routine. We might shoot some emails, 
answer a text or two and then follow a jumpy path of online activities, only to find 
ourselves busy, in bed.

Networked technologies and the alternative ways to work they enabled, frame 
the bed, the center of private life, as a horizontal workspace. And it is not as benign as 
keeping up with one’s email correspondence. In fact, a 2012 market research found 
that as many as 80% of young professionals in New York City were working from 
home in their beds20. In a recent essay, Beatriz Colomina argued that the hybridiza-
tion of work and leisure in the bedroom can be traced back to the mid-1950s, when 
lifestyle magazines promoted beds that were “outfitted with all sorts of entertain-
ment and communication devices as a kind of control room”21 (fig. 70). The contem-
porary dissolution between public and private sphere has only strengthened the 
appeal of the bed as the ultimate prosthetic, always in the name of productivity. In 
Colomina’s words: 

“The bed itself —with its ever more sophisticated mattress, linings, and 
technical attachments— is the basis of an intra-uterine environment 
that combines the sense of deep interiority with the sense of hyper-con-
nectivity to the outside.” 21

Powered by networked devices, the bedtime habits of digital natives go beyond 
just work. Other activities include, according to Colomina, these of socializing, 
exercising, reading the news, and checking one’s match-making apps. The bed 
becomes a gratifying zone of information, entertainment and action. The need to 
stay connected denotes a ‘fear of missing out’, and a profound discomfort with being 
alone, unplugged and inactive. Our devices fill these gaps mostly as information chan-
nels, but also as transitional objects; sometimes, we find more comfort in the process 
of looking for content, than the content itself. Thus, our phones are often subjects of 
compulsive habits, whereby just having them in hand, touching them, opening and 
closing apps without a particular purpose in mind, becomes subconsciously import-
ant to us. And all these habitual behaviors might be bound to concretize others in 

Fig.70. 
The bed as a platform for work and leisure, 
published in the Playboy magazine in 1959.

Equipped with a series of built-in devices and 
work surfaces, it covered work and entertain-
ment needs and offered “fingertip control” of 

one’s entire modern home, such as its 
 air conditioning, heating and lighting systems. 

Image courtesy of Playboy/Taschen.
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the long run. As Nicholas Carr (2010) noted, it is possible that they could be rewir-
ing the brain to accommodate the demands of our unruly networked lifestyle. As a 
result, we might find it increasingly difficult to unplug and be mindfully ‘here, now’ 
because the circuitry of our mind has changed.

Traditionally, intimacy thrived in privacy, but in a hyperconnected world of people 
and things the personal sphere becomes a shared enterprise. If the bed is a work-
space, then sleep is just another means of production to be analyzed and opti-
mized. Indeed, at bedtime the voice assistant could fill the bedroom with soothing 
ambient sounds while the thermostat maintains an optimal sleep temperature, the 
fitness tracker could monitor sleep quality and set the smart bed to support the 
body accordingly, and so on – yet, how did we come to think that the cause of our 
sleeplessness was a lack of such automated comforts? Amidst a plethora of tech-
nological solutions looking for personal problems, it is tough to discern the latter’s 
social underpinnings. Only if we ask better questions about our personal practices 
and the ways we relate to others, will our technologies become part of the answers.

The final vignette considers the potency of bedtime rituals as acts of self-care, 
but also as interpersonal generators of tacit intimacy. The shared practice that the 
following speculative device affords, reclaims the bed as a place of stillness, self-re-
flection and reverie. 
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5.3.5.1. Z-SHELL
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Fig.71, 72. 
The device in a deflated state. 

In recent years, a growing body of research has outlined the pitfalls of sleeping with 
our devices. For example, their use during bedtime disassociates sleep from the bed 
on a subconscious level. Also, the techno-mediated activities we engage in are likely 
to overstimulate our mind, inviting intrusive thoughts in our time of repose. Even 
the blue light that screens emit is known to disrupt our circadian rhythm, causing a 
domino effect of repercussions for our mental and physical health.

However, for many people, going to bed without gadgets does not seem like 
an option. As mentioned earlier, the reasons for our need to take advantage of our 
downtime might be as diverse as staying productive, entertained, connected or 
simply comfortably distracted. Yet, when all our time and attention is funneled online, 
it is lacking from elsewhere; our direct, unmediated experience of the place we 
find ourselves in. Instead, we should learn to embrace our condition, even if we are 
alone, for purposeful solitude is socially productive. If our collective desire is that of 
connection, we may come to realize that being at peace with one’s unplugged self is 
key for more fulfilling personal relationships with our loved ones and our community. 

After all, there are also things that simply cannot be put into words. Our personal 
relationships with close friends, partners and family members, are sustained by 
meanings that cannot, or do not have to, be always explicitly expressed. Meaning 
cultivated between friends and partners is a common ground; it does not have to 
be described to exist. 

This kind of meaning, the one that already dwells within people, is implicitly 
conveyed in their mindful presence – even when performed asynchronously and 
from a distance. Z-shell offers a conduit of introspection as a practice of revisiting 
and cultivating shared meaning. 

 One of the best ways to practice mindful presence is through breathing exercises. 
Most of them originate in eastern cultures and have been scientifically confirmed 
as beneficial for one’s mental and physical health. To increase one’s concentration, 
various slow breathing exercises22 combine deep inhalation with elongated exhala-
tion. There is also a wide range of asymmetric breathing regulation techniques 23, 24, 
which help achieve deep relaxation and sleep. 

Such breathing exercises are not as easy to perform without an instructor or 
outside a prescribed routine. The asymmetric ones are especially challenging for 
beginners, as counting every second to alter one’s breathing rhythm is quite a 
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Fig.73. 
Measurement of the current breathing rate. 

Fig.74. 
Demonstration of a breathing exercise. 

substantial cognitive load. In general, breathing exercises require some practice, 
but the more reflexive they become, the more profoundly effective they will be.

Sensing

When not in use, Z-shell usually rests deflated on the bedside table (fig. 71, 72). 
To begin the bedtime ritual, one may simply pick the device up and breath into its 
concave part. There, an embedded sensor picks up the temperature fluctuation 
caused by inhalation and exhalation, allowing Z-shell to identify one’s respiratory rate.

In contrast to the usual practices of the ‘Quantified Self’ movement, Z-shell does 
not store or use this data to draw conclusions about one’s psychological state or 
overall health. Such diagnostics would probably make the user self-conscious of the 
problems behind the symptoms, disrupting the meditative session.

Actuating

At first, Z-shell begins pulsating its inflation chamber in sync with the user’s 
breath, and then gradually transitions towards the exercise pattern. In principle, the 
device performs the breathing exercise in the users’ hands (fig. 74). By converting 
an otherwise tricky mental task into a reflex response, Z-shell helps oneself focus 
on what matters – the pacifying sensation at hand, one’s breathing rhythm and ulti-
mately, simply being present in the moment. The exercise session may continue for 
as long as needed.

When Z-shell is paired with another device, its role does not stop there. Once the 
exercise session is over, one’s own device resets back to a deflated state, but another 
device somewhere else inflates in response, awaiting its owner to engage in his or 
her own time. In this light, Z-shell mediates an asynchronous, but shared experience 
of an intimate everyday ritual between people, allowing them to communicate in a 
more reciprocal, embodied and affectionate way. 



Fig.75. 
Storyboard for Z-Shell.
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6. CONCLUSION

6.1. Summary

This thesis explored the effects of networked technologies on our sense of self, 
spatial perception, and social life, through our emergent techno-mediated habits. 
Its theoretical framework touched on notions of extended cognition to argue that 
tools shape the ways we perceive and act, expanding some our capabilities, while 
mitigating others. The phenomenological approach to embodiment was invaluable 
for this work, defining cognition as an embodied process decisively shaped by the 
entire sensory apparatus. The practical framework was set through material experi-
ments, supported by a series of case studies that employed interdisciplinary methods 
and diverse material practices. 
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The first episode placed notions of extended cognition within a work context. 
It argued that thought processes are situated and that tools are essential cognitive 
levers. Computers expand our reach into the virtual realm, allowing us to do work 
while they fade in the background of our perception. Their perceptual disappear-
ance, along with its literal interpretation in ubiquitous computing visions, stirred the 
field of Human-Computer Interaction towards more embodied, intuitive and situated 
schemes. In the meantime, networked technologies allowed for the emergence of 
agile work practices that valued public spaces as serendipitous social incubators. The 
first vignette presented Lax, a mouse that interrupts stressed workflows to introduce 
restorative environmental stimuli.

The second episode explored the overwhelming attention deficit of the tethered 
lifestyle. Historically, new technologies have always been cognitively challenging, 
but contemporary devices and interfaces are purposefully designed to absorb time 
and attention. They introduce distractions in the periphery of our attention, essen-
tially amplifying our inherently jumpy habits of mind. As our environments become 
increasingly techno-mediated, they augment our spatial experience, but they might 
also dilute our context-awareness. Yet, amidst various coping mechanisms against the 
deluge of ubiquitous distractions, it is the mindful experience of unmediated envi-
ronments that seems to truly restore our attentional reserve. The second vignette 
introduced Detext, a device that situates the wearer’s attention in context whenever 
he or she is on the move.

Through the medium of air, the third episode traced a brief material history of 
how environmental technologies generate ‘soft’ spatial aspects. Architecture’s preoc-
cupation with ‘hard’ enclosures began to change when clean air became a scarce 
resource in urban centers. The realization that modern technologies could make the 
inhabitation of virtually any environment possible shook the discipline’s form-ori-
ented foundations. The Space Race kindled the collective imagination even further, 
pushing the architectural discourse towards more ephemeral and adaptive solutions 
that considered the body as a space-making agent. The third vignette presented 
Airborne, an apparatus that senses air pollution, nudging the wearer to seek safer 
personal atmospheres within the city.

The fourth episode considered various forms of networked sociability and their 
manifestation in physical space. For instance, systematic web personalization comes 
with socio-political side-effects. The curation of virtual content according to one’s 
own preferences may seem convenient and benign, but it might also devolve into an 
ideological echo chamber. On the other hand, physical space connects individuals 
through shared experience. For this reason, public space is an enduring framework 
for the confrontation and negotiation of personal interests – but also a fertile ground 
for the emergence of networked publics under common causes. The fourth vignette 
described Meetspace, a device that exploits the wearer’s ‘filter bubble’ to initiate 
encounters that celebrate socio-political diversity in urban space.

The fifth episode explored the duality of networked intimacy – mediated towards 
others, but also our increasingly intelligent technologies. Examples of the latter can 
be found in how early conversational programs, and their contemporary AI succes-
sors, appeal to our electric dreams of companionship. However, our attraction to 
simulated intimacy might also be suggestive of a subconscious desire to temper the 
complexity of human relationships. In fact, texts and emails might be our preferred 
means of communication because they, amongst other things, attenuate the inten-

Fig.76. 
Lax.

Fig.77. 
Detext.

Fig.78. 
Airborne.

Fig.79. 
Meetspace.

Fig.80. 
Z-Shell.
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6. Conclusion

sity of our personal exchanges. In the meantime, network dynamics have infiltrated 
the bedroom, the home’s most private core, converting it into a hyperactive control 
room for work and leisure. The last vignette presented Z-shell, a device that restores 
the bed as a tranquil retreat through a shared bedtime ritual.

6.2. Conclusion

This thesis observed an intensive cross-pollination of concepts and practices between 
technology and architecture in the broadest sense. Although their distinct prop-
erties may often seem antithetical or competitive, interdisciplinary practices have 
successfully explored their complementary relationship in various techno-spatial 
ensembles. Two of them have been the subject of this work; networked devices and 
techno-mediated environments.

In this process, the body has been identified as an integrative field of these hybrid 
dynamics – either through its ability to assimilate cognitive extensions, or through 
its role as a space-making agent. It was found that both cases are productive of tech-
no-mediated habits. These included a range of habitual patterns that emerge from 
our interactions with networked technologies, from socially recognizable gestures 
and personal quirks, to nervous tics and compulsive behaviors. 

To address techno-mediated habits and their socio-cultural significance, a series 
of speculative devices were produced. The scale of objects is such that they interface 
with the body in a more intimate manner. As a result, concepts from the fields of 
extended cognition and embodied interaction were applied to the proposed devices. 
Two core design principles of tangible interfaces became pivotal to this work; these of 
user experience and affordance. Since the latter is not necessarily a static quality fixed 
to things, personal experience cannot be designed per se; it can only be designed 
for. The way devices are eventually appropriated is largely contextual and personal, 
which renders them a collaborative project between designers and end-users. 

When this work was showcased in Summaery 2018, the annual exhibition of the 
Bauhaus-Universität Weimar25, it became itself an example of how the production of 
artifacts is a shared enterprise. The devices received attention from visitors of differ-
ent ages and backgrounds, who asked to try them out. In the course of the discus-
sion, people projected their own desires and needs on them, uncovering paths of 
reappropriation that were not necessarily part of the initial design intent. However, 
personal interpretations were also afforded by the work’s speculative character. 
People were able to imagine themselves as protagonists of the proposed near-fu-
ture scenarios, which allowed them to reflect on their own techno-mediated habits. 
It became apparent that narratives are persuasive and immersive mechanisms, able 
to stimulate open-ended discussions about the present condition.

This work used speculative design practices to suggest that different relationships 
to our networked technologies are possible. However, the produced prototypes do 
not present themselves as answers, but rather as contributions to the debate that 
might shape them. In fact, many of the pressing issues that this work is concerned 
with could only be resolved on a socio-political level – but the seeds of collective 
arguments are sown by engaged individuals. To claim a common future of construc-
tive media and spatial practices, it is crucial to be self-critical of our techno-medi-
ated habits, to challenge the designated use of our tools, and to attend better to our 
context, but also ourselves. 

25 Silicone Valley. Breaking Techno-Mediated 
Habits. Summaery 2018 (12-15 July),  

Bauhaus - Universität Weimar. More at:  
https://tinyurl.com/yb482855
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7.1. Appendix A: Fabrication Process

Lax  

Lax was fabricated using the method of double molding. One 3D-printed male mold 
(an exact replica of the mouse) and two female CNC-milled molds produced the top 
concave part of the sleeve. The bottom part was casted in a flat 3D-printed mold. 
The two parts were gradually glued together with the mouse enclosed in-between. 
Finally, a pulse sensor was placed in the pocket of the thumb rest.

Material. Ecoflex 00-30 by Smooth-On, mixed with thermochromic ink.
Fabrication Method. Double molding.
Electronic Components. Pulse Sensor Amped (SEN-11574) by World Famous Electronics llc.

airdata

Fig.81. 
Casting the top part of the mouse sleeve.
Fig.82, 83, 84, 85. 
Sections, plan and elevation.
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Detext  

Detext was produced by the method of double molding. Two CNC-milled molds 
created the top wavy part of the necklace. Its inner part was casted in a flat 
CNC-milled mold. The two parts were gradually glued together. The device was 
completed with the addition of a discrete third part with an embedded flex/bend 
sensor.

Material. Ecoflex 00-30 by Smooth-On.
Fabrication Method. Double molding.
Electronic Components. Long Flex/Bend Sensor by SpectraSymbol.

air data

air

air

data

data

Fig.86. 
One of the CNC-milled molds.

Fig.87, 88, 89, 90. 
Sections, plan and elevation.
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Airborne  

Airborne was made on a layer-by-layer basis with the use of flat lasercut molds. First, 
a large piece of conductive stretchable fabric was cut and sewn into one large strip, 
which was later embedded in silicone to create the outer part of the belt. Secondly, 
the rest of the device was casted separately and glued to the first part. The air qual-
ity sensor was the last component to be secured in place.

Material. Ecoflex 00-50 by Smooth-On, plain and mixed with thermochromic ink.
Fabrication Method. Assembly of layers.
Electronic Components. Air Quality Sensor (CCS811) by Adafruit and EeonTex conductive stretchable   
fabric (COM-14112).

air

data

data

Fig.91. 
Casting the base of the device.
Fig.92, 93, 94, 95. 
Sections, plan and elevation.
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Meetspace  

Two flat lasercut molds were used to make Meetspace. The first layer bore the air 
chamber and the second one was produced with an embedded RFID tag. When the 
two layers were glued together, the device was sealed, but still flattened. To close 
the loop, its two ends were joined using a special mold that kept them in place while 
drying.

Material. Ecoflex 00-30 by Smooth-On, plain and mixed with thermochromic ink.
Fabrication Method. Assembly of layers.
Electronic Components. Micro NFC/RFID Transponder (NTAG203) by Adafruit.

Fig.96. 
Casting the two layers of the device.
Fig.97, 98, 99. 
Section, plans and elevation.

air

data
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Z-Shell  

Z-Shell was produced by the method of double molding. A total of six 3D-printed 
molds were used, three for each half of the device, making it the one with the most 
challenging fabrication process. The wiring of a temperature sensor was embedded 
in silicone so that the component would remain exposed after the two halves were 
glued together.

Material. Ecoflex 00-50 by Smooth-On.
Fabrication Method. Double molding.
Electronic Components. Digital Temperature Sensor (DS18B20) by Maxim Integrated Products, Inc.

Fig.100. 
Casting one half of the device.

Fig.101, 102, 103. 
Section, plan and elevation.

air
data
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7.2. Appendix B: Basic Inflation Control 

For the past few years, there has been a growing interest in pneumatics and soft 
robotics throughout the academic community. Most available research focuses on 
the optimization of actuator performance and operability through highly sophisti-
cated pneumatic systems that allow for total parameter control. However, as inge-
nious and innovative as they may be, most such systems are usually quite bulky and 
heavy, complicated to use and comprised of particularly expensive specialized parts. 
For this reason, this work attempted to develop a more low-cost, plug-and-play infla-
tion system. It needed to be lightweight enough for mobile applications and able to 
control all five speculative devices with minor changes to its hardware and code.  

Electronic Components. Arduino Uno microcontroller, air pump DAYPOWER (LP36-12, 12V), air pres-
sure sensor (MPX5100DP) by NXP Semiconductors, two-way pneumatic solenoid valve (12V) by US 
Solid, adjustable step-up converter (LM2577) by WINGONEER, two MOSFET driver modules (IRF520) by 
WINGONEER, a potentiometer.
Other Materials. check valves, tubing, power bank.

Fig.104. 
This circuit controls the inflation of the actuator 
in relation to its inner pressure. 
Fig.105. 
Circuit diagram.
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Fig.106. 
Due to budget restrictions, initial plans to design 

and make a custom exhibition system were not 
realized. It would be comprised of an aluminum 

scaffolding and solid acrylic surfaces. Pieces of 
fabric would invite visitors to sit, lie down, or 

isolate themselves while trying the devices out. 

Fig.107. 
The first generation of devices and a selection of 
material experiments and inflatable prototypes.

Fig.108. 
The final presentation setup.

7.3. Appendix C: Defense

For the final presentation, a small exhibition was organized at room 203 of the iconic 
Main Bauhaus Building. It used a modular system of black solids, which were placed 
in a formally playful configuration to encourage visitor circulation and tactile engage-
ment with the devices on top (fig.108). The arrangement of the printed boards 
responded to the solids below, while also accommodating the projector’s frame as 
an integral part of the exhibit. 

The work was defended before the thesis committee and an audience of faculty 
members and students. It was very well received and graded as excellent. Appendix 
A was extended and Appendices B and C were added upon the committee’s encour-
agement to document more of this work’s intensive fabrication phase and its attempt 
at resolving the devices’ physical computing challenges. 
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